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ANOMAI^IES  OP  THE  ORBIT. 


* 


OOHOEKrTAL  ANOMALIES   Ott   MALFOltMATlOSS. 

MAM-oustATiONB  of  the  orbit  are  iisiwllj'  congenital,  and  form  a  jiart 
of  the  lualformatiotts  of  the  skull  or  tlie  nial formations  and  arrentfi  gf  de- 
velopment of  ibe  brain  an<l  eyeball.  These  malformations  of  the  bony 
walls  are  ia  the  Ibmi  either  nf  dtHplucenieiits  or  uf  urreiit  of  devtslopment 
III  acppltaloiis  nion-tleiN  the  plaiicof  tlic  anterior  orhiml  ojviiiiig  is  tlL'tJitted 
MroDgly  upwan],  nnd  the  eiiperiwr  orhitui  mur^rin  is  on  ii  ()l!inc  [N^vteriur 
to  tluit  of  the  inferior  orbibil  tnnr^f^n.  Tlie  Ilwkt  wiag«  of  thi!  8|>henoid 
whioh  Hirround  theoj)lie  fommen  arf  verv  stiiall,  and  are  wnM-times  oon- 
iiecl«l  with  the  body  of  the  apht'ooid  niort-ly  by  periusleum.  The  orbital 
plate  of  the  froutal  boD«  is  ■v'ery  defective,  and  the  cavity  of  the  orbit  ia 
directly  oohikHwI  with  the  emutnl  ravlty  and  die  pteryfrivpjilati iie  fossi  by 
a  larp",  irn^iUr  ojieDing  which  Ls  forniiHl  by  tiic  su}»crior  nnd  inferior 
□rbital  fiiutiri'::. 

lu  ttc  double-faced  monsters  ivith  three  or  four  eyes  the  bony  walls  of 

orbit  are  either  in  a  eondititm  uf  aiTWited  (levelopment  or  an?  entirely 
plcin^.  In  the  form  nf  nion.'iter  known  an  hemieephnlii.1  with  marke^I 
prof^tfii^m,  tiK  orhitK  are  enormonitly  enlirged.  The  liurizontnl  portion 
of  the  frontal  booc  ih  very  «hort,  the  ethmoid  hone  is  narrowr^l  and  earti- 
U^inoiiK,  (ind  the  hvtK-r  wings  of  the  i<pfaeuoid  are  rudimentary-  ami  direeteil 
fomiird. 

In  ni?rs  of  eyclopia,  wilh  a  sin<;l<>  rominon  nrbitnl  cavity,  the  lattef 
i*  rhoml)oidal  Id  shaiM*  and  nauully  of  small  diameter.  The  roof  of  the 
utbit  IB  here  fbmied  by  ibe  frttiitiil  (nine,  the  ajx-x  by  the  lesse-r  w'ln^  nf 
thi'  :pi)onoid  Imnp,  the  Rides  are  made  by  the  pvnter  winj»s  of  the  sphenoid 
ami  the  rygnma.  ami  the  Hnor  by  the  snperior  maxilla,  ivhieli  i.>4  very 
"Jefix'tive,     The  optjc  foramina  are  sometimes  entirely  wanthig. 

In  cases  of  mieropbthalrao^  and  anophthalmoa  the  orbit  is  exeeseively 
MiTowtd  and  pushed  to  one  side,  the  roof  is  defective,  and  the  optic 
(Boamm  nre  ueuaity  ab^iiL 
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Afttfr  atropliy  or  lose  o{  tlie  vyi.>ball  in  iiituticv  or  early  cliilJhood,  the 
fecial  opening  of  the  orbit  l>pfonio«  sinallcp  in  vprtital  diamettr,  and 
a88UDi«8  more  the  sJiape  of  a  ftiwiirL'  willi  iu  widlh  flougatLHl,  Tlie  roof 
of  tlie  orliit  bo«»Dic9  flattcnwl,  while  the  floor  ixrcunn-'a  aomewbut  «)nvcx, 
and  lln'  cavity  !*  imrrowwl  !ii  at!  iw  diamcUT*. 

.'\  niong  the  dofoct*  of  growth  and  d<'volo[>m«nt   may  Iw  rnmtiontd  J 
ConfffnUfU Jitisurfx,  inlerailnrif  bmiet,  and  the  8t>-catle<]  criitra  orbifa/ia.  ^| 

The  coiigrnitnl  fiasurwt  are  found  in  those  i»ari8  of  the  orhital  walls 
which  are  developed  directly  from  <wsification  of  the  cartilaginous  nasal 
cflpaule, — ^that  is,  the  tamina  papyi-ac^a  of  the  ethmoid  bone  and  tho 
Huperfiae*  orbitalit  uf  the  Htiperior  tiiaxilla. 

Jntcrmlury  hones  arc  met  with  ii]  the  roof  of  the  orbit. 

Tlic  crihru  orhitnlia  art?  always  bilatt^'nil,  and  are  met  with  iB  the  roof 
of  th«  orbit,  fjeuorally  in  childivn.  They  roaemblo  orteo]>hytc«,  but  thw 
are  not  iiathologieal.  Another  very  rare  anomaly  is  o^siGoation  of  the 
trochlea  and  <li;riplacenient  of  the  eutrauce  to  the  orbit  by  s  booy  arob 
beneath  the  &upra-orbilal  margin, 

AtXJCIRED   AJfOMAUES. 

Acquired  anomalies  or  malformations  of  the  orbital  walls  are  by  no 
means  i-are  as  a  rcsiilt  of  disease.  The  form  of  the  orbit  may  be  mate- 
rially altered  by  distention  of  some  of  the  neighboring  cavities.  Of  these 
the  niOMt  frequently  met  with  »m  tiydropa  and  empyema  of  the  frontal 
Binu.*,  unil  ili»tc  ooiidilions  arc  usually  uecoiupanii-d  by  cctaBJa  of  the 
ethmoid  wlK  Exoj)htlmlinii8  may  Ik*  cuiiukiI  by  tbU  protriimon  of  tho 
rouf  and  inner  wall  of  tlie  "irbit  iiiwnrd,  thinigh  flie  mot  il Jly  of  the  eyeljall 
18  nsually  nnimjiainxl.  Similar  distention  of  the  sphenoidal  and  maxillary 
nniises  rarely  iii-oduoes  any  effect  upon  the  shape  of  the  orbit. 

Tbe  complete  absence,  the  arrest  of  development,  or  the  excessive 
development  of  one  or  mote  of  the  bones  forming  tlie  cavity'  of  the  orbit  j 
may  oiii.ip  grmt  differences  in  the  general  H}m\v.'  of  the  eavity.  If  there 
is  a  partial  or  totjil  arrest  of  development  iu  the  orbital  |>ortion«  of  tbo 
fn>ntal,  superior  nuixillar^',  ethmoid,  nnial,  ur  lacrt'iiial  lion<i<,  the  two 
orbital  cavities  will  bear  a  very  \'arying  relation  to  eaeli  other.  The  moitt 
marked  utiomaly  of  this  kind  h  where  tho  two  orbits  orp  filled  into  one,  ^ 
fortniti);  »lint  is  i-alled  eyclopia.  When  the  ethmnid  eells  are  directly  S 
eoncintious  fi^rward  with  i<imilnr  cell-'*  in  the  frontal  end  of  the  ascending 
apophyni!*  of  the  Aiiperiiir  maxilla,  tlie  two  orbi(.-<  ai-e  abnormally  sejmrated 
fnim  eneb  other,  and  this  abmirmul  distance  is  |MirticiilarIy  murkitl  when 
this  ata-etKling  apophysis,  together  with  tbe  corrcHpotiding  nasal  lionc,  is 
flattened.  This  eomlitton  of  the  orbilal  wallfi  is  frequently  aocorapanied 
by  eptcantbiis.  Sometimes  all  tlie  bones  which  enter  into  the  formation 
of  the  latt^TuI  wall«  of  the  orbital  ajavity  are  rudimentary  on  om*  eide' 
(monojigia)  or  Imth.  Aseociat*^!  with  this  anomaly  we  sometimes  meet 
with  euaiplete  absence  of  tJie  orhital  cavities  (sn-ealled  imperforate  orbW). 
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In  hvdroccptialuK  the  bottom  of  the  orbit  \»  jiuifhocl  forward  by  the 
iDtm-i'rniiial  fluid  aiul  causes  exophthalmos. 

NV'e  eometimcd  luett  witli  an  ozot«eive  prutrusiuu  forwanl  i>(  the 
Mrbital  pvrlion  of  tli«  fi'ontn!  bono.  In  bc^tth  of  tJi«)^  \a»t  oufulttioiiM  there 
ii*  ii{«iui1ly  iiiiirc  or  b*i  tvntiniioiH  larrvmation,  due  to  «»n«  di^^iWicimtnt 
i»f  thi'  lacrj-mal  iiiinptJU 

iSeiiiagoode  is  one  of  tlie  annmalim  of  am^t  of  <leveln]iinent  of  the 
Dfliit  which  lias  bet-n  ocfosiimally  met  with.  In  this  nniilitiou  ihere  ia  a 
dffeutive  dcvrlopmeut  of  the  upper  ami  inner  angle  of  the  anterior  part 
of  ibi!  liooy  wall  of  the  orbit,  coufiisluag  iu  an  absence  of  port  or  all  of  the 
naeal  pmcus  of  ttic  Inmiul  bunc  am]  ihe  adjacent  [mrt  of  the  su|)eri(ir 
orbital  ridgi;,  A«  a  w>nw(|iien<v  tin;  rjoiiliigcs  |irofrnde  and  prt^-jil  iw  a 
Ui»»',  Wiwtic,  globtilar  s^vt'lling,  which  K-ut.-*  sy m-hronoiisly  with  On-  liitLrt, 
ami  is  presttit  fr<«n  birth.  Thisgwclling  can  lie  rediicetl  almost  cnlirply 
by  firm  and  st«uly  pressure,  and  after  its  reiiii(ti()n  the  deticiffiwy  in  the 
bony  wall  can  be  readily  made  nut.  The  swelling  mi)fbt  be  mii^taken  lor 
a  ilermoid  tumor  or  a  Belweeoua  eyat  or  a  uffivaa.  The  absence  uf  any  bony 
(k'fe«t  after  retliiction  of  a  luevtis,  or  tlie  displa<«tiienl  of  tho  cyst,  as  well 
ae  the  aheeuoe  uf  pulwlion,  will  prevent  uny  eriur  iu  diaguusia. 

LESIONS  OF  TirE  BONY  WAU.;S  OF  THK  ORBIT. 

Thi>  lf»ion»  wliicb  are  met  with  to  the  bony  walls  of  the  orbit  are: 

1.  Ppri««titi?  or  o«tMi-peri<^titis,  with   or  without  siibpcrio6tMil  abAceM. 

2.  Carivf!  and  necroeie,  involving  more  or  less  of  the  entire  thickness  of 
Uie  bony  walK     3.  Ferioetosis,  hyperostceiB,  or  exoetosJa  of  one  or  more 

»De».     4.  Uumma  or  uypbilonia  of  the  pej-io»teum. 


PEEIOSTms  OR  OSTEO-rERIOSTITtH. 

PoSoftitisor  OHteo-peri^Mtitis  is  nsnally  limits!  to  the  snrface  of  boot^ 
to  Hw  pptiopteum  and  Biipcrficlul  l»onc-layrr8.  Beneath  the  periofltenm, 
hnwwn  it  «n<l  tlu-  bone,  «rc  nec-iimuktcd  large  numbers  of  rounil  cella, 
ftnalo^iu  to  the  cdl»  of  tlic  embrronic  medulla.  At  the  same  time  tlie 
deep  layers  of  tlie  p(-rloif;tenm  are  inflamed,  and  eontaiii  tiells  between  the 
fibrou.i  bundles.  The  neighboring  connective  ti^uc  gi-ncrullv  shows  tM>mc 
idflflmmatory  cedema,  wliidi  aneonnt«  for  tJie  thit-k^-iiinj;  iiml  Hdlu-stoiiR  ob- 
a-rvMl  between  the  hono  and  the  skin.  When  the  bone-di!»(ii.'*e  hn.'*  lii.*l«l 
loug  lime,  the  round  eells  nearest  the  snrlitce  of  the  Iwine,  iM'neath  llie 
muiy  act  like  <i!ileoblHiitf>  during  the  period  of  ossiliriition,  iind  in 
fi«-t  are  prarfiailly  identical  with  them.  Iu  other  words,  simple  ostco-peri- 
litj«  of  the  bonefi  of  the  orbit  eonBists  in  the  return  of  the  cells  between 
Ixine  and  the  periosteuiu  to  tlie  embryonie  ^ate.  The  varieties  of  oew 
JOS  produrta  conattiucnt  on  jxiriostitis,  smJi  m  oatcopliytcs,  exostwsc*, 
enostOM'it,  and  <'bnriuitii.>ii,  <.x>iii^tiliitr  the  aci'ident><  <-<.>ininuii  to  all  forms 
of  'iRtiv>-pcri4»>titi».     The  exuberant  lorniutioii  of  the  uuw  usseous  lamcllie 
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under  thi*    p*'rio5tr'Um  mnv  develop  exostoses  of  varyiiiK  suse,  and  in  the 
buiic  itscl  i"   »   [>aniniij' iiMitouB  Lvperoetosis  and  eUiiniatioii. 

Ill  ftvpbili''''^  pRtientsn  gummatoufi iiHbefH|K>ni)stitiH  or  jteriu^lGnl  gumma 
a  somotiincs  mt't  with.     This  j>r<>cc&t  is  a  variety  of  rarclyiug  oeU'ilis  in 
whirfi  tlie    aubixriostcal  cmliryonic  tiwuc  lukw  on  tW  di(«pwsiti«n  ol)a(!r\-ed 
in  ciiminiitn-     GtuuiDfttA  of  bono  urv  iiK-irlr  an  iQtei»K>  luul  liinihd  oateo- 
p<rrio<ititi«,  with  itestriictiuu  of  the  os^ckkis  laiuellw  by  a  nrel'ying  iisteitis, 
ThnuR'*  coiumon  id  the  other  rranial  bonea,  tliey  ore  rare  in  the  lionca  of 
ihn  orbit,      WliMi  a  lltin  .^t-ctlon  <»f  such  a  ^;iimilia  is  examined  under  a 
higU-lJower  objwrtive,  then-  in  st-eu  to  l>o  a  tissue  foiiiiwl  of  very  fine  fibr«, 
betweon  which  are  (bund  roiiod  wIIh  willi  a  niirlena  and  a  small  amount 
of  tirottipliwiii.     Thtwt  round  cells,  fntni  0.010  to  0.016  of  a  millimetre  in 
diameter,  arc  embryonic  oella     Besides  tliese  cells,  there  are  otl»er  cells  of 
a  ('usiform  or  irregular  shape,  and  etill  others,  nint-b  emallcr,  ap]Km'utIy  alro- 
phieil,  measuring  Ironi  0.005  to  0.006  of  a  luilliraetro  in  liiunicipr,  almost 
pntirtdy  tilleil  by  their  uiidci,  and  embedded  Id  a  linc-ly  granular  matrix. 
Whnt  arc  eftlloti  exlenwl  gommata  originate  K-iieath  the  |»eriosteum>  and 
by  prewwire  gradnally  dclat-h  it  i'mm  tin;  Ikiho.     They  alsn  prcHs  ii|K>a  the 
und4>rlying  bone  attd  enter  its  Buboliinec  in  the  form  of  a  «>iw>,  the  bone 
becoming  iofiltmled  and  progi-casive  rarefaclion  going  on  up  to  n  eertain 
varving  point.     Tln-n  the  gumma  ceases  to  advance,  undcrgoco  lardaixwus 
or  fatty  melaniorplioftis,  ond  llmiUy  dianppeam,  leaving  in  its  pimv  u  more 
or  Im8  extensive  depreBsion  in  the  bone.      Pathology-  teaehc*  llial   the 
fnmtal  btme  ia  the  rf^on  of  prcdihvtion  for  these  gunimata.'     When  a 
Hniull  gumma  of  the  orbital  poriostfiim  lia»  formed  a  t-avity  in  the  bono, 
and  the  inflararaatory  pnKwa*  is  stopped,  the  new  material  lMi>iim<=fl  maeoiifl 
aii<i  atrophiiM,  the  iieripheral  ostoo-perioetitis  heals,  and  thi>re  may  lie  a 
partial  reparation  of  Imne-tissMe.     The  cavity  is  uot  entirely  filled,  but 
the  ijfttcopbytes  de\-cIoped  beneath  tlic  iieriustcum  eud  in  a  bony  iicupla^ra 
at  tlw  roai-gin  of  the  lose  of  s»betan<v.     If,  however,  the  bone   is  com- 
pletely [terforated,  the  defect  in  not  filled  up  by  new  b«>ne-ttdeue.  bat  by  a 
fihroiiti  cicatrix. 

The  two  essential  signs  of  syphilitic  orbital  oateo-pcriwslitis  ai-e  pain 
nnd  swelling,  tlie  former  most  intense  at  night  and  »omctimeH  very  violent. 
To  the*e  two  symptoms  i*  n'ldctl  a  third,  exopbthalmoB,  if  the  Itony  lesion 
leexteoaiveorsitHated  deeply  in  the  orbit.  Neuralgia,  due  to  romprewion 
of  a  nerve-fllamoit  at  some  point  iu  it«  (tasaogc  through  a  bony  canal,  i»  a 
very  cotamon  ftvmptoni. 

Ostt-o-periostitUi  of  tht^  bones  of  the  dliull  produces  a  tumor  gcoenilly 
bniftd  and  flattened.  Subperiosteal  gumuiaia,  extensive  and  thick,  are  gen- 
erally aooorapanii>d  by  iiittammaliun  of  the  skin,  long  suppuration,  and 
necrosis  of  portions  of  bone  which  remain  tnipriaoned  for  a  long  time,  and 
wbieh  are  eventually  castoff,  leaving  behind  great  loasesof  Bubetonce.    Tbo 

*  See  a  laoDOgT^  by  MohmvIib,  De  la  SjrpblUi  Tortlalnr  CrAnicnne,  ParU,  1874. 
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dugiHiaia  of  these  gtunniata  U  not  always  easy.  If  Oie  akin  is  adherent  at 
s  point  to  the  l>oiw»,  pt*ri»«1itis  ifl  alntoat  certainly  prestont,  and  I'f  a  tuioor  U 
fclt,  it  is  certainly  n  gumma  or  a  perioBtJtis,  awoniiiig  as  the  wnsistcnw  of 
the  tumor  is  elastic  or  bony.  Hiiobcr  holds  that  the  formation  of  a  &M|iie«* 
iriiDi  rarely  occurs  here,  owing  to  the  elight  tcudcucy  of  the  porioet«iua  in 
ibe  oi4>ital  region  to  the  ik-w  tbrmutioii  of  bone-.  Tlio  cariex  in  these  cases 
i*,  however,  gcueially  due  to  tbc  suppuration  of  sj-philomata.  The  dis- 
colDred  and  dead  bone  docs  not  fall  off  as  a  .se<|U(.'»trum,  but  auialt  granu- 
lations «>ine  from  tltc  diploC-  of  the  bone,  perforate  tUt?  desid  cortical  layer, 
and  push  it  u»i<h-,  and  it  Rul*«iiii'utly  necr(i«es  iu  small  i^rticle^  The 
syphilitic  tissue  prolifemtion  dors  not,  howover,  always  end  in  aiippnmtion, 
hut  sometimEs  forms  a  sclerosod  bony  FJiilMtiincc,  to  whirb  the  name  of 
syphilitic  oeiteoaia  has  beeo  given.  Th«e  ueteomata  arc  gvoerally  smooth, 
flac,  and  limited  in  extent. 

Thongh  theflie  various  Iwiontt  of  tlw  orbital  walU  are  generally  repardcd 
af  late  manifentationH  of  K}i)hilt^  Ihcy  ittill  nometimeit  oa-ur  us  <9irly  hviutLs, 
and  thi)^  ia  paniindarly  true  of  periij£>titis.  (Rtie  Mauriiw;  mid  Poumicr.) 
Urhitnl  jwriostitis  tnay  be  one  of  the  first  siffi»  of  «^oustit4itioiiul  infection, 
oorarrio^  sometimes  shortly  after  the  fl))pi'araDce  of  tho  initial  lesion.  It 
is  i-nnfined  alioirt  exclusively  to  the  jwriieleuiu,  and  whatever  ioflammalory 
cnnditinn  of  the  bom;  may  \k  pmscut  is  merely  seoondary  to  tlie  |K;rtostitJ8. 
In  the  mlult  tlirwc  peritwtcal  swelling*  li-nil  tu  sjxiiitaiieous  nsolutioii,  nod 
tbey  often  mpidly  diwippear  without  ienving  any  traee.  In  tlic  hereditary 
lyphilis  of  diildren,  bowe^'er,  this  ihna  of  periostitis  very  soon  takes  oa 
aippiirative  action,  and  ends  In  the  death  of  the  bone.  In  acqnired  syphilis 
this  early  form  of  orbital  periostitis  is  circumscribed,  varies  iu  duration 
between  four  and  six  weetu  when  left  to  itself,  and  disappears  mudi  sooner 
uwicr  appropriate  tn^tment.  These  preeotrious  ijone  b-MiotiK  of  the  orbit  are 
much  mon;  u>mrnoii  uud  Kcvere  in  hcnxiitani'  )^Yp)iili».  They  Ix-ar  no  rc- 
snnblaare  to  tlic  Iat4-r  periostitis,  being  mucli  lewi  in<lolctit,  lajtting  a  shorter 
time,  tendio)!;  to  s|K>ntnncoHs  resolution,  and  but  little  to  destructive  meta- 
morpbosis.  They  are  never  followed  by  hyjwrostosis  or  exostosis,  and  never 
leave  any  trace  of  their  pmsen't!.  I^arji^i',  burd  frontal  bosses,  which  luuy 
involve  the  entire  sitpra-orbital  reyimi  and  <lip  down  deep  in6j  the  orbit, 
npidlv  disappear  under  appropriate  ti-ealinent. 

Synptomalotoffj/. — Two  forms  of  iiiHammntion,  acute  and  ehronio,  mutt 
be  distinguislH'd.  The  artitc  form  is  almnwr  always  a  preonrious  leRion,aDd 
till'  ^ympUiniif  are  apt  to  be  severe.  Tlic  patient  complains  of  };reat  pain  in 
and  amnnd  the  eye,  especially  along  the  iiuperior  orbital  margin,  which  is 
i!xcoisi%'ely  sensitive  to  prtasurc,  eveu  when  the  jierioatitis  ta  deeply  KciitMl 
ud  does  not  involve  the  orbital  margin.  The  eyelids  are  red  aud  swnllen, 
■ad  the  ocular  oonjmicUva  is  iitjtvltd  and  aomctimt'S  chetnotic,  the  latt«r 
STrnpti-im  beiBg  miicb  more  markis)  if  the  wllidar  tissue  of  the  orbit  is 
involved.  There  is  more  or  lew  protnwion  of  tlie  eyeball,  aoeording  as  the 
eat  of  the  pcritwtitis  Ik  deep  in  the  orbit  or  near  itA  margin ;  but  the 
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cxoplitlialmos  U  rarely  gLraigbt  Ibnrard,  o^vin^  to  the  pcriottitia  being  coq- 
firw>«l  to  (HM-  wall  <ir  jnvrtiun  of  the  orhiL  Tin-  gciwral  oonstHutioaal  wigna 
of  inflammntion  arc  imiinllj*  m'wrt',  as  the  wJUibir  tiBsiic  of  tiio  orbit  lie- 
cotnes  involved.  There  may  be  partial  or  roni|ilete  loss  of  vistou  from 
pnaoure  on  the  optic  aerve  io  tho  optic  foramen  or  iu  the  orbit,  or  Ichw  of 
the  eye  by  stranj^ulatiun  of  the  entire  blocxi-aiipply  of  tlic  eyeball  bv  tltr 
in6ltrat«l  orbital  tissue.  Optic  neuritis  foUowwd  by  atrophy  of  the  nerve, 
extending  to  tlie  hIicjicIi  of  the  nerve  from  the  periuateuiu  of  the  orbit,  and 
Himplc  atrophy  of  the  optic  ucrvc  from  prttturc  by  the  surrounding  infil- 
trut«tl  tis8u<L-«,  arc  nut  very  unvommon  n«ult«.  In  such  ctusen  the  ophtlial- 
moaooiw  would  show  cither  the  signfl  of  papillitis  or  of  inflamiuatory  atrophy 
of  the  dUU,  or  the  eiRiis  of  simple  Ri"ay  di»roloralron  nf  the  disk,  witlumt 
tlie  ap|>eaniiioes  of  papillitis.  When  the  orbital  cellular  tissue  betxiuic-s 
inflamfd,  these  18  mucli  more  probalHlity  of  tlio  fbrmatlou  of  pus  t)iaii 
when  the  periosteum  ia  alone  involved.  The  attoek  may  Iw  utthere^l  in  by 
a  chill,  followed  by  high  fever,  and  all  tlu;  other  i«ympl4>mi4  are  then  mpidly 
dcvdctpcd.  Tbi:  pain  may,  however,  uocur  only  periodimlly  at  eertain  times 
of  the  day. 

In  the  ehronie  form  the  iuflAmmatory  fivmptoms  are  far  loss  pi-ououueed, 
and  the  diseaae  is  more  protmeted  and  insidious  in  its  course.  The  lesiou 
iu  tlic  botic  is  olleu  developed  very  slowly,  and  when  thvp-seated  b  ofleu 
overlowked.  Then-  may  l«-  Utile  or  no  febrile  exeilvminl,  but  Nliglit  puin, 
no  protnision  of  the  eyeball  nntil  Into  in  the  eourse  of  the  disejL«e,  and  in 
fact  scarcely  any  objective  symptom  nnleiis  the  periostitis  is  near  the  orbital 
mari;in.  Here  the  o?dematoi)s  swelling  of  the  surmiiDding  itart.*!,  [he  de- 
cided tliiekeningof  the  bono,  and  the  preeenee  of  a  bnrd,  iudlstiut'tiy  Hiiet- 
tiating  tumor  which  is  painful  and  sensitive,  all  aid  in  the  diagnosis  The 
chnanie  form  iN  very  often  aceompanied  by  the  formation  of  a  siihperitwteal 
aliHcces,  whieh  wmetimes  stripe  up  tlie  )KTitwtenm  fmni  the  Ihiuc  tor  u  long 
diHtaocie,  and  h  likely  to  end  in  carles  and  necrosis  of  the  bone.  The 
tb&ceeB  thiis  developed  tends  to  open  at  a  |)oiut  outward  through  the  con- 
junctiva or  lid  by  one  or  more  unUFtes.  If  the  purulent  process  has  been 
so  extensive  thnt  caries  ha«  tdM-nrrcd  in  wvi-nil  directions,  the  obaec&e  may 
open  into  the  nose,  the  fi-ontal  sinus,  the  msxillar)-  sinus,  or  the  cavity  of 
the  skulJ.  If  the  nbtwxws  perforates  through  the  eonjiiin-tiva.  It  Is  almnat 
C(>rtain  that  the  sent  of  the  bone  lesion  is  deep  in  the  orbit;  for  if  the 
margin  of  the  bony  orbit  were  involved,  the  opening  would  he  in  front  uf 
the  tarso-orbital  faaeia,  through  the  lid.  If  the  tendcney  to  suppunition  lie 
but  tJi)^ht,  tlie  [M-riosleii m  may  l>e(!ome  very  nunb  thickened,  and  ^inall 
Doduleis  or  jieriewteal  growth.^  may  Ix*  ileveloped,  whieJi  may  ossify  and  form 
true  exostosci,  Tlu«e  may  exi.st  Ix'tween  the  perioetenm  and  the  bone,  or 
more  mrcly  they  may  grow  in  both  directions,  outwanl  towards  llie  orbit, 
and  inward  towairls  the  bone.  One  dangerous  symptom  which  might  tteem 
to  be  imminent  very  rarely  occurs, — that  is,  an  extension  of  the  perioBteal 
indamDialton  to  tbe  meninges  of  the  brain  througli  the  medium  of  the  optic 
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It  is  far  more  liket}'  to  iiKluw  menin^l  iiitlauuiutiua  wbeii  Uie 
root  ot  ttM-'  orbit  is  tlie  seat  of  tbt  ]vsuin,  for  ht-rt-  the  Xwtir.  i»  quite  tli!n, 
aui]  a  lariuus  pruceH)  uuoe  starteii  iu  this  n-giuti  iiuiy  man  perforate  tiio 
bone  unci  opeii  iiitu  Clic  antcriur  Ib^^  (if  tbc  akiiU,  leading  to  rm^ningitis  or 
ttbscviw  of  tbc  bmiu. 

Where  a  isiniiH  exists,  tlic  iiitrodtii'liuii  of  u  prolx-  proves  the  roughneAH 
of  ibe  buDe,  nnd  tJii«,  with  tlic  4.-ontiniK><i  patoncy  of  tbo  siutis,  provcu  thnt 
the  disease  has  passed  from  periosteum  to  bone.  Pieces  of  loose  honv  art* 
but  rarclv  found  ;  for  tboiijch  the  boue  is  v«r}'  this,  it  ie  hard,  and  we  arc 
more  likely  tit  meat  with  a  jterfbmtion  commuDicating  with  tumu-  m-ig^hbor- 
tog  ULviQr.  Still,  ihiH  c<»mplicatioQ  is  uiioomniun,  for  the  mrlrs  is  altno«t 
always  wpr-rficial,  »nii  thn  case  ends  in  n-coverv  aiUr  tlit-  i-ainnun  bone  has 
been  cafit  off  or  hae  tost  its  roughttcsei  uml  the  mnus  clotn-s. 

Trtaimail. — In  acute  ats/es  hot  foiucntuHuns  and  pi!rbn|»  poiilticfs 
[1)11=1  b«  diltgpnily  applkil,  uud  iiitcnmlly  qitiaiite  aud  iron  tuust  bo  ad- 
niiuisLiTcd,  and,  if  tin-  ptient  ia  a  child,  (.'od-Iiver  oil  may  be  added.  If 
tbecnac  be  of  sypltilitiv  origin,  potuaaitmi  iixlidc  iu  lurg^-  dudttt,  twcaty  to 
thirty  gminx  (hnv  timed  u  day,  is  intlit'nt(.tl.  If  rheumittism  Ik  tlie  pn>)>- 
able  cause,  sotlinni  salicylate  or  potassinm  iodide  in  smnll  Aosps  flhoiild  be 
prescribed.  If  suppuration  threaten,  or  aa  abscess  actnally  fonii,  a  deqi 
early  iitcifnon  should  be  made  with  a  long  straight  bistoury,  and  the  al>9cet4a 
gentJy  irrigated  with  a  warm  antiseptic  !u>liition,  and  tlion  the  incision  kept 
open  by  a  pledget  of  cotton  or  a  drainage-lube.  It  is  very  neecsHury  tliat 
the  extemul  opcniiig  of  the  JiiL-iMion  be  large,  and  thiit  niu.st  be  kept  freely 
diUtcd.  The  irrigation  t>huuld  be  done  scvenil  timt^  a  day.  If  mtigh  or 
duui  bone  ii<  discovered  by  the  probe,  it«  reiuovu)  must  nut  Ix:  uilerupted,  at 
Inst  antil  all  signs  of  acute  inflaiunifitioQ  have  aubgided  and  n  larf^e,  free 
opening  exi^te  dovrn  lotitcbone;  and  this  nUc  is  especially  applicable  wheo 
die  diaeaaed  bone  ia  in  the  roof  of  the  oi'bit. 

In  eltronic  perinstitia  the  treatment  must  bo  modiiled  in  aeeordanee  with 
the  severity  of  tlie  symptom.').  Hot  comprraseJi  may  I>e  UHed  as  a  Hoothing 
application,  bm  their  applinition  nti-d  not  be  ronnlant,  and  otir  main  relianetr 
hlitjuld  be  placul  uu  tbeiaterual  treutmuit  bytiodium  ealicylatcor  potasBiutu 
iodide. 


CABIES  AKD  N'ECROei& 

Caries  and  necrotfis  of  the  bones  of  the  orbit  occur  most  freigucutly  at 
or  near  ilie  orbital  margin,  nr  at  llie  up|M'r  and  inner  ooriier  of  the  roof. 
While  most  of  tlicse  cases  begin  with  a  periostitis  or  an  osteo- periostitis,  th« 
hniuu  may  develop  in  some  eases  as  a  real  osteitis  and  involve  the  peri> 
wtoum  seoondnrily,  These  are  the  worst  lafie.",  for  the  diseaae  is  usually 
•itualed  deep  in  the  orbit,  and  has  probably  spread  to  the  bouesof  the  orbit 
from  eotne  other  part  of  the  skull.  It  is  then  very  apt  to  in%'olve  the 
orbital  cellular  tii^suc  and  end  in  prolonged  suppuration.  The  Imion  bait 
been  kiiowo  to  spread  Ihim  a  syphilitic  ozicna  in  the  nose,  extending  to  ihc 
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ethmoid  cells,  thence  to  Uie  orbital  plate  of  tlie  ettmoid,  oixl  finully  to  tb« 

oripiti)  (fllular  tis&tie.     The  prot^fis  is  liore  vcrj'  chronie,  even  under  the 

incul  rulitHial  aoii  pvmtHi^al  trL-aiim-iil,  uikI  rteulta  in  extensive  cxfuliatkio 

^■'of  bvnc  nod  cooaidcmble  <k-rijmiitv.     In  iheAe  9i>\*ere  t-aaes  9e\'e-ral  shiuneH 

^f  iiinv  furm    ill   thv  liili*  or  SHrroiiiuliiig  slntcturi's   in  difTt-rciit  (llit-cliitiw, 

H  tbroufi^h  nliicli  ))tm  aiid  sninll  fn^'ineiiti-  of  cxfolist^d  Wnt-  may  ]h'  ilis- 

H  charged  for  an  imlefinite  period,  ending  cither  in  dc^ly  retracted  ncatri<TS 

or  in  «^'ereion  of  the  eyelids.     I  n  some  cases  the  adheeiotis  between  the  bone, 

periosteiUD,  and  external  s>>ft  (mrta,  as  the  eyelid,  have  been  found  so  denfie 

ami  firm  that  any  uiierative  atteini>ttow|ittratethem  hu^pruval  tubeiinpw- 

^ft  sibic;     Uni-  of  the  commonest  canMit  of  this  exti-naivc  mri<^s  of  the  orbital 

^  M-ulU  isw>ii«titutional  eypliiliih     Though  a  laic  manifestation  of  the d>»etu»e, 

it  hiu  IxvD  kuoM'ti  to  otx-tir  among  the  jircoonous  lc'xion«.     It  i»  always  a 

(.•hronic  prooes^,  and  a  rapid  euro  auinot  be  expected. 

Tff^ment — Jii.«t  liuvt-  fur  it  is  juiuiflable  U>  o|>erate  for  the  removal  of 
curious  Itone  in  the  orbit  i.sa  wiitK-u-lmt  diflinilt  matter  to  determine.  Cases 
have  ocvnrred  In  which  the  carious  protxi!*)!  has  invulvvd  tlie  ethmoid  hone 
nnd  the  njof  of  the  nrbit  niid  li!i.«  opened  into  the  ethmoid  eells  and  ibe  an- 
terior foasa  of  the  .skull.  In  tlie  latter  ca.-*  the  eondition  of  the  ))atient  is 
desperate,  for  tlie  piindent  process  may  extend  directly  to  the  meninges  and 
kill  the  patient,  or  some  loosened  fragments  of  bono  may  sel  up  meningitis 
by  meclianical  irritation,  or  the  carious  proeesH  in  the  bone  may  set  up  a 
iiral  or  wn-bral  aiwow,  even  without  iH-rforatiou  lif  tlie  roof  of  the 
orbit,  tlirongh  Uic  media  of  the  fine  foramina  for  thcpu;*n45c  of  the  nutrient 
blood- vtwselit.  The  safer  and  bettcrplau  la  to  remove  all  pieces  i>f  Inosi-niil 
bone,  even  from  tlie  roof  of  the  orbit,  throiit;h  a  free  opening,  tlin^  doin^^ 
awvy  with  one  sonroe  of  oorGbral  irritation,  Rutl  bringing  abont  free  dmin- 
Itgi,  If  the  ethmoid  be  involved,  it  is  best  to  remove  as  mneh  of  the  dis- 
lK>ne  as  can  be  readinl,  maktii|^  a  free  opening  into  the  ethmoiil  cells. 
This  removes  one  souroe  of  cfintinuon.<t  irritation  and  renders  easier  the 
introduction  of  a  drnini»ge-tul)e  tbrmigh  tlie  ntwe,  which  is  a  very  iiccessarj- 
procedure.  The  wme  thing  holds  true  of  tlie  Incrymal  bone,  which,  how- 
evei',  is  not  8o  fre<|iiently  the  scat  of  carious  disease  as  the  ethmoid,  unless 
from  ehronic  dnerj'oeystitis  and  disease  of  the  niual  duct.  AtW  the 
reuiuval  of  all  pieces  of  loose  bone,  and  the  estibli^Iinieut  of  free  draina^ 
through  the  nose  by  brtakiug  down  the  buuy  gtriieturi's  iuid  enlar^ini;  the 
opvningi*  leading  to  the  superior  nainal  iiientns,  the  wliole  cavity  should  be 
carefully  and  r('|>entedly  washed  out  by  a  solution  of  rapreuric  bichloride 
(1  to  200()),  and  tlien  a  draJnage-tiilx^  should  be  inserted  fn>ni  above,  and  if 
poeetble  brou^t  ont  tlirough  the  nose.  Tbia  should  be  mode  of  rubber 
and  fenestrated,  aud  left  in  place  as  long  as  proves  necessary. 


I 
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pumoeixwis,  HYPEBOSToere,  and  exostosis. 
According;  to  modern  autburitii's,  hyiK-nntto^is  and  periostoaia  arc  tvro 
disttnet  [)atliolo^*<al  jii-orcaseH  ia  bone,  lliough  the>'  may,  and  very  otluu  do, 
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coexist,  vfipedallv  in  di«  boitM  of  tltc  Uux  uml  (^kull.  Hyperostosis  is  i-are 
in  the  region  of  Ibe  orbit,  for  oiit  of  a  total  of  ucarly  twt?iity  thouBaiiil  iiaeee 
«f  fve-diswise  seeo  by  thf  writer,  it  has  beeu  observed  in  oiiiv  fuur  caatw. 
Tltc  cxoc^ve  develo])!!^^"!  of  one  or  more  of  the  bonc9  wlu«h  faU.T  into 

fumialioii  (»r  (he  orbit  must  produce  tJie  most  singular  oliuii^i-:<  !ii  tlio 

I»  of  this  ravity. 

H^perojfUm*  is  an  inrrcafie  iii  the  diami^tpr  of  the  bone,  occurring  Id  the 
wliule  boot  or  in  a  part  of  it.  It  may  affegt  ooly  tiie  external  «'oin[iaet  tissue, 
or  t3ie  inediillaty  eubetance  alone,  ur  may  be  met  with  in  both  at  Uie  same 
time.  Thew  piHweosee  ooour  more  fn<i(iuiitly  in  tlie  kUiiII  timu  uiiywbere 
eim  in  the  body.  TIi«  hyjKjroatosia  of  the  cxauiul  Inmoa  Miiina  lo  iovolvc 
maioly  the  oxtcrual  surfiioc  of  tb«  Ikhics.  It  wa«  formerly  giippvsi.'J  tbM 
come  inHamnuitory  bymptums  rniut  iiorwuipuiiy  or  prcK^n-do  lhi»  pnx-«i<H,  but 
it  is  now  known  that  tlic  thickening  of  botios  may  gu  ou  for  nn  ind<^nile 
period  a(Wr  the  oeaeatjon  of  nil  sytnptoma  of  iiifbniauitioii.  Some  authors 
make  n  (li;<r!nctH>Q  betwtvn  liypt'nwtu^ir-  and  i^hnplc  hy|KTtn>jJiy,  the  latter 
bi-ing  ilclinnl  an  nn  incrtiirKil  develojmn'Ht  of  the  rharactoristlu  elenienta  of 
lionp-ti*M[i4^,  while  the  former  i>-  ilescribM  as  nn  altered  relation  i»f  tliew  cJe- 
ueatA  to  <inr  another.  As  a  result  of  the  chants  in  mxc  and  lOiapc  of  the 
hofom  of  one  orbit,  the  two  orbits  do  not  occupy  a  correepondlug  poeltion, 
but  one  of  them  is  found  to  be  on  a  higher  plane  than  the  other.  This 
diffensioe  may  be  von-  great  and  yet  the  fnnetiouH  of  the  two  eyes  may  be 
peiiuctly  carried  out.  It  has  iK-cn  sii|)[iiis<'d  tliut  thu  abiionual  gmwtli  is 
Uue  to  euflic  pervLTtcd  nerve-action  which  influt-tKni  ibc  nutritive  cbangM 
going  un  in  tlie  jurte,  but  this  theory  Miniiut  apply  to  all  ca»c6,  for  tho 
■bDomial  growth  would  ho  contioed  to  t)ic  [M-riu^tc-uni,  which  is  not  always 
tnie.  Instances  of  [K'riostoeis  joined  to  iiyperoatoats,  as  a  result  of  cLronic 
iraunialiv  periostitis,  are  wore  common  thuu  those  of  pure  hyperostosis. 

PerHnioHiH  M^m(\M  a  tltickenin|!;  of  the  jieriosteiiru,  exiMing  alone  with- 
uat  any  hyperofttoHLt,  and  probably  oocurs  in  the  folIowin|*wny.  A  perioi>- 
tiliii  nuy  have  lieen  iiet  up  by  some  traiimatiiiini.  and  the  underlying  txmp 
aftcru  time  becomes  inHametJ.  If  thi:^  inflammatory  pivx^tifi  in  the  bone  be 
ikm^4>d  before  caries  sets  in,  the  oonsequenw  will  |jr«ibal>Iy  Ik'  u  bypem^toais. 
To  this  pM«6a  the  bones  of  the  orbit  are  ^id  to  be  peenliarly  liable,  though 
diuii'nt  observation  by  no  meanK  eonfirms  tliin  Mtatemimt. 

I't:rhaj>«  the  moat  intcntsting  i-aace  of  orbital  dieiwK-  diit-  to  syphilid  are 
those  which  pn«cnt  the  rtvultx  of  chronU-  liy)K<rplai4tic  bon<.>-di«ea8C,  on 
account  of  tiieir  mritynnd  of  tlie  poieiblp  rc«nlii)i<;  deformity.  Perio^o«i« 
i«  a  ran^  pnx-pw  in  the  orbit,  whert'  periostitis  iiatially  either  yields  to  treai- 
mcut  awl  leaves  no  trace  of  its  presence,  or  else  ends  in  suppuration  aud 
*»ri«i.  Periostoc^ifl  hen^  prolialily  Iteginti  iw  a  eliroiiio  [>erIostiti«,  whi'-h  riids 
in  todumtion  or  !^-lefy>fli.s  forming  a  more  or  lm.-(  cirenmftcribed  tumor  along 
the  orl>ital  margin,  and  hut  \'ery  rarely  in  the  d<>e|>i>r  parts  of  llie  orbital 
avity.  The  syphilo^raphers  dii^tingui^h  thivc  kinds  of  pcriofitosiB, — in- 
flanmiatory,  pUistic,  and  gunimatoiis;  but  the  seajnd  variety  Ib  mei-ely  a 
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stagG  of  tJie  first,  while  tlie  third  Lt  prolwbly  a  [teriosrititi  with  tlie  forniat!(in 
nt  a  siibperiostra!  giiniiiia.  As  repart!^  the  inflamniatnn-  pt^rioatosiH,  tlie 
tt-riii  node  woulii  apply  aa  well  to  (unnimsiTilied  perioNlnww  ol'  tlic  f»rbit  a-*  it 
dtNS  to  jMTiMMUKWii  iu  (ttliRr  ]iart»  of  ibc  IxhIv.  Such  prriostosisi  arr  UAiiiilIy 
Ihk*  iiiuiiHt-»tationt>or»vphiliii,  tlic  n%ul(  of  loDj^-cuntintml  jjIoHlic  inUniniiiu- 
tion  of  tlu-  pcrioat^um,  nud  only  in  isolutod  iu£tative«  ciKtio)^  in  oesificniion. 
If  tliey  happeo  tu  occur  iu  the  viduity  uf  the  supni-urhital  or  iiitni-orliiuil 
(ornDiina,  there  te  more  ur  less  (»i)5tant  ncumtgiu  tu  the  ri'^ioa  uf  distri- 
bution of  the  rifrvos  iniiu^tng  out  llirimgli  tluse  fomminii,  wliioli  liirn-ow*  in 
aevcrity  ob  thp  [x-rioiiitfisii)  oxt^-iw!*.  Tbuiigli  tlwty  wo  nh»os.t alwny*  oliservod 
along  the  orbitnl  margin,  tlipy  may  occur  deep  in  the  orhit,  nt  or  near  tfw; 
iijH-x  anil  antiiml  the  nptic  fonimeii.  It  is  pi-oI«ible  that  sonu"  of  the  cases 
of  pura1yi-i»,  partial  or  complete,  of  one  or  mon?  of  the  ocular  muscles, 
c>oming  OD  Homewliat  gradually,  are  due  to  a  pei'iosteal  node  proBsing  on  tliu 
muaole  or  it*  uervMwig  iu  its  ctnirse  <ir  mar  its  origin,  producing  panilysis 
by  direct  pnr^sun;  lU  it  grotrs.  Such  u  node  growing  from  tlic  {n-iiotftcuni 
at  the  cxtninv  ujm-x  of  tlic  orbit,  if  of  any  siz»,  might  itwily  involve  the 
origin!)  of  nil  the  straight  intrscloa  of  the  eye,  witlmut  nny  very  great 
projection  into  tlie  cavity  of  tlie  orbit.  In  such  a  case  the  optic  Der\'e 
would,  of  course,  be  involved,  and  there  would  be  atrojihy  of  the  nerve, 
perhaps  preceded  by  neuritiH.  The  oceurrence  of  audi  cases  would  offer  a 
plaiiNilile  explanation  of  the  reason  why  wt  many  cases  of  paralysis  of  the 
ocular  iniiKclw  in  Mphilitie  {KilientM  an-  not  cun-d  by  apj)ri)priale  anti- 
eyphilitic  treatment.  The  perltiHtt'id  thicken ing  gtHit  on  gi-udiially,  involving 
the  origin  of  the  Diusde  or  it»  motor-iKT\'c  bruDch,  until  the  hitler  iMtronics 
atrophictl  from  eumprcssion,  and  then  the  mischief  ha«  hoin  dutie  and  the 
ptinlyais  ia  permanent,  although  to  favorable  cases  the  perioetosi^  tiiay  bo 
abeorlK<l  b^'  treatment. 

Anotlicr  symptom  which  may  be  produood  by  periostosis  deep  ia  tl» 
orbit  is  cxophtlial  mm. 

Thii«  fiirm  of  perio^itifl  involved  in  ptTiostosis  does  not  tend  to  Bpread, 
and  ht^cc  it;  but  little  likely  to  involve  the  orbital  liivttte.  Any  protrusion 
of  the  eychall  is  here  due  to  the  pcriostoeis  ititelf.  Tliei-e  is  no  sign  of 
acute  inflamniatiun,  no  constant  pain  in  the  orbit,  and  no  M-iiciitiveuaM  to 
pressim'  idong  the  orhitjd  margin.  On  pressing  the  eye  liaekwanl  iwiin  i.t 
expfriem^il,  but  the  process  niny  otntinue  fmm  the  l»eginning  without  uny 
pain,  and  the  patient's  attention  may  be  first  attracted  by  the  cxophthulatof;, 
atore  or  le«fi  limitation  in  motility  of  the  eye,  diplopia,  nud,  Hually,  impair- 
iDODt  of  vision. 

Htfperotit)gi»  ia  the  rarci^t  of  all  the  nlTectious  of  the  bones  of  the  orbit, 
It  £Scn  frum  periosiosis  in  being  priiuurily  a  disease  of  the  bone  itself, 
■vulviug  tlie  |H<rioMt<riiiii  only  »(x-ondart)y.  It  muy  adift  the  entire  thick- 
■^  «f  ^  bone,  and  may  priHlnw  very  Hingidar  chiingi«  in  the  sliajw  uf 
^v  «rtit.  It  hf  a  hyjierplaflia  of  Itonc,  distinct  from  e\nstoHis,  in  of  ivonr' 
,  and  never  yiddi)  to  any  constitutional  treatment.     Syphilid  is  not 
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B  common  ctiise  of  iU  dwcloiimrnt  Any  operation  for  the  rcniova!  of  tho 
enlarged  hone  or  bones  is  jii!<tilial>1e  only  when  its  mpchaniral  presence  as  a 
hiwicrapt'?  to  th«  tunctionsof  the  eye  deniaiKls  it.  Its  tvino%'aI  ii>  then  best 
effected  bv  means  of  a  mechaoicul  cirilt,  Buc-h  as  is  employed  by  dentiste. 

£xoato9i». — Orbital  exostoses  are  outgrowthfl  from  the  periufileiim  or 
bonw  of  lliL'  i»rl>ilai  wfallit  towards  tlic  orbital  mvity.  Tliey  differ  fntm  tlie 
evrclling  uml  prvjix-tion  of  pcriostosis  l>otli  in  shape  m»d  in  size,  luid  some- 
wliai  mIwj  it)  loailioi).  Tlumgli  cKTurriiig  in  all  [uirt:*  of  the  orbit,  they  arc 
more  fpoqnently  met  with  on  the  inner  wall  und  n«ir  the  marRin  of  the  orbit 
than  elsewhere.  An  exostosis  is  nsnally  smaller  than  a  jiciiostosis,  with  a 
narrower  base,  but  it  projects  larther  into  the  cavity  of  (lie  orbit.  These 
exostone^  ai-e  always  covered  by  jxiriosteum,  and  fretjiiently  do  u<tt  involve 
ibe  subjacent  bone  at  all.  They  ooeur  more  fre()Uently  tlian  pcniofltoses 
ur  a  hyperoHtosix.  Tliey  miiy  develop  in  ainHe(|iini(i>  of  long-coutiniutl 
chronic  perioetitie,  and  may  exiet  simultaacou^ly  with  a  pcriostoHiis  though 
the  latter  h  almost  always  tho  earlier  in  appeaiaoco  of  tlietwn.  They  may, 
however,  oocnr  alone  a^direet  oiitprtiwtha from  beneath  tlie  jieriosteum,  with 
or  williout  (tigm  of  cin-ums(Tii>tH!  infliumnation.  If  tliey  are  !<itunt(^d  deeply 
in  die  ortiit,  tlie  nioet  marked  syniptnm  ih  exo)>htlutlm<is.  The  us  planum 
of  the  ethmoid  u  u  liivorite  scut  of  cxoiiitosiit.  When  tbcy  occur  anteriorly 
and  admit  of  dij;ilal  e.tnminatioD,  they  are  Tocc^ued  ax  hard,  smooth  do- 
vation^i,  with  ein-umecribe«l  Iml#,  not  usually  [Minftll  on  preaaure,  hut  geo- 
nally  causing;  jtain  by  pressure  on  I  lie  eyolmll  or  upon  the  nervca  within 
the  orbit.  Though  iLiimlly  .'duw  In  groutli,  and  very  olb-n  a  late  manifes- 
tation of  A}*phili<>,  tliey  may  ndvancie  mpidly  in  riize  and  l>e  atioomjuininl  by 
some  of  tJie  Mi^iN  of  anile  locniiiced  inflommntion.  Several  of  these  omall 
txoRtcncs  have  bei-n  known  toapi)ear  on  the  inner  wall  or  Boor  of  thu  orbit, 
■od,  after  pur^uin^  a  short,  isolated  exiHtence,  have  cwaleaeed  to  funit  oiic 
large  pr<)jection,  wliicli  interfered  neriously  witli  the  movement*  of  the  eye- 
ball. The  more  deeply  in  the  orbit  tlicst-'  exohiosen  are  sitiiatttl  the  more 
likely  arc  tliey  to  iseupe  atlcntJoti,  iiidesa  of  nucd  a  nize  as  to  tanse  exopb- 
thalmott.  When  near  the  aj>ex  of  the  orbit,  tlieir  pressure  on  the  ciliary 
OKTcs  or  the  ophthalmic  branch  of  the  trifflcidl  mnws  dw|>-seated  pain, 
which  may  be  loeatixl  in  the  cavity  of  the  sknil,  and  exdte  wispietoiw  of 
the  prwienctof  an  intra-cminial  tumor,  or  perhaps  meninpitis.  If  the  press- 
ure is  so  extensive  as  to  interfere  with  the  return  cireiilation  from  the  eye- 
ball, the  ophthalmoeeope  may  reveal  the  presence  of  papillitif!  or  atrophy  of 
ibe  optic  diik,  both  of  whicli  eondiUouK  might  go  far  towards  slifuytliening 
tbi-  susj>ieiaH  of  th*;  existenu^  of  serioiw  intni-rniiiial  tmublc.  Tlie  history 
of  tlic  cni4e,  mid  the  fiivonible  re»iiltx  of  a  rigid  antisyphilitie  tntitinent  in 
the  MilHidenr^  of  the  symptoms,  M-ould  ])erl)ap^  aid  in  loeatiiie  the  di.4ca<)e 
within  the  orbit,  although  all  these  syiiiplitin^,  with  the  exoeption  of  the 
fxophthnlmoe,  mi^t  be  caused  by  an  exostosis  at  the  ba^^  of  the  i^kull. 

Inasmuch  as  the  ufiual  oanseof  nrbital  exostoses  is  oiinstitiitional  syphilis, 
the  treatment  should  at  tiMit  always  be  constitntional.     Although  leas  6ivoT- 
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able  rfsfilw  are  piinwl  fn>m  the  medical  treatment  of  exostoses  tliao  vf 
pcrioetitis,  they  stilt  sometimes  disappear  from  the  orbit  very  rapidly  uudcr 
the  combiuol  use  of  men-uij'  and  potassium  iodide.  I  f  It  Iwroraes  odvl^Ue 
or  ntccesary  tu  resort  to  operative  interlereuCT  for  tlie  removal  of  tlicse  catoa* 
ttiscB,  the  Boft  jjaria  should  first  be  mri'fiilly  dw-soctcii  away  fn>m  the  liony 
projectiuus.  Thui  a  pair  of  xtruag  bont-forcciie  will  uttuully  stiliice  to 
remove  tlu-m,  as  ilic  Ihim-  of  nttJiclintirDt  U  gmcraWy  slender.  If  the  latter 
hr  ^}\\t  luul  broad,  it  nmy  become  iic<}f««ir>-  to  employ  the  ehifiel  and 
mallet. 
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Contusions  of  thf  margin  of  tlie  orhit  are  frequently  followed  by  more 
or  Icm  rxtt-DMive  cxtnivii)<ation» of  blood,  which  ma.y  bo  eitlier  subnitaneous, 
mbaponcurotic,  or  eiibperiogteal.  They  may  be  eoiiGti«d  i>Qtlnily  to  the 
point  of  impact  or  may  extend  in  every  dirrttinii  under  tlie  skin,  and  in 
severe  cedes  even  under  the  coujimctiva.  If  an  artery  of  uuy  i^lse  inn  bevu 
injured,  the  extruva.-uit(Hi  blood  form-s  ti  pnlMiting  tumor  witicli  iiiny  retidor 
the  diagnoHiH  extremely  difficult.  IneimHl  itiid  laccmt«d  woiimU  nf  tho  mft 
parts  overlying  the  bony  nmrRnn  of  the  orbit  are  very  common  anideiitfl. 
and,  if  eeea  soon  atW  their  occurreuee,  heal  rt-adily  uuder  autiaeptK-  ireal- 
mcnt,  in  ^ite  of  the  crushing  of  llie  tissues,  and  by  the  aid  of  a  few  I 
siitiiroB  gent-rally  heal  by  first  inlenlion. 

Blows  Mpftn  the  margin  nf  the  orbit  frequently  involve  the  itupm- 
orblla]  and  infra-orbital  nerves,  and  to  the  laceration  of  one  or  botli  of 
the^e  nerves  has  been  attributed  the  »matiix»;ie,  or  loss  of  sij^ht,  wLieh  ha» 
been  known  to  follow  sueb  lujuilf^.  Amtmro^i^  from  jMiralysis  and  subee- 
qnent  atrophy  of  the  optie  ni?rve,  following  iojiirift*  of  these  brai>eh««  of 
the  trifiielul,  hiu  long  been  recognized  in  uphtlialniolog)' ;  but  die  doetrioe 
of  the  liypi>ilK'tiiiil  con iie<rtioii  Iwlnccn  laeeratioii  itf  Home  fibres  o{  the 
mUh  nerve  .-md  jiaralysij*  of  tlie  optic  nerve  n-sil*  iipmi  v^ry  iiuiuffieteilt 
«videnoe,  and  is  now  not  even  reganled  ns  plausible.  The  ival  eaiue,  at 
least  In  the  pn?at  majority  nf  the  cases,  is  pmljahly  a  fissure  or  traetiire  of 
the  vrbit  extending  backward  to  the  optic  foramen.  Injuries  of  the  bony 
margin  of  the  orbit  are  generally  eonnecteil  with  direct  or  indirect  fractures 
of  Ihe  orbital  wails  or  boms  nf  tlie  skull,  tlmtiffli  inslances  are  on  rwx»td 
of  small  porlitnis  of  the  litmy  inurgiii  liuviii);  been  chipped  otT  by  bluw»t 
without  tlic  exterwion  of  the  frwliin-  iMickwanl.  Tlnw  eii-w*  are  eoin- 
[jaratively  tnvial  in  their  imtuiv  and  do  well. 

Kraelure  or  dislocation  of  the  nialiir  Inine  may  oeciir  from  a  violent 
fall  upon  the  malar  prominence,  or  from  a  blow  upon  the  sitiK!  region. 
Sudi  Qu  acadent  usually  fractures  the  nygoma,  and  Bomeiimee  opens  the 
^foiiire  IjetwM'O  tlie  malar  and  superior  miisillarj'  bones,  mid  may  ainse  ex- 
tensive liemorrliage  intJi  the  orbit.     Aua!»^liie»<itt  of  the  iufra-urbital  nerve. 


UlSEAKES  OF  THE  OHBIT. 


ts 


ttota  laceratiou  of  the  nen-c  in  ita  bony  caual,  aud  aiiHoyrng  ilii>Ici[>ia, 
from  injury  l<i  the  inlmor  obHyue  niu«'k-,  are  wCttWODuJ  tvuMrqucuw^  v( 
H    fracture  of  tfa«  luaUr  boiio. 
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Fnti.-ttirc  of  tlw  bonra  of  the  orbit  iimy  Vm:  vltlicr  Jirvct  or  indirect,  uml 
may  lie  caused  by  blown  or  IbIIh  tipon  the  iieail  or  face,  Riinsliot  wwm*ls  of 
the  orbit,  ami  penetrating  wounds  of  thi'  orbii,  with  or  without  the  l-Klge- 
ment  of  a  fordgn  body.  It  is  not  always  poesibU,  even  in  direct  fraotMree, 
to  determine  whether  the  injury  is  simply  a  fissure  through  the  biine  or  a 
frairture  with  (lisjtlai-eiiieDl  of  thi'  l"n^rIln?^l!4,  tliougb  we  may  infer  tJie 
latter  from  anuie  of  tlie  aa!<)in]]iuiyin){  rtytnittonis.  Tlii?  uxtial  •n'liiptonu 
arv  ht.-inorrbiig«  aod  displiiccincut  of  the-  eyeball.  If  tlie  lit-iuun'hugi-  is 
i-xtc-nsive,  causing  cxoplitbalinoH  and  ecchyrii<M<i«  uf  the  lids  atid  euiijuno 
tiva.  tliore  is  wrlainly  a  fraitiire,  with  di8|ilac*iueot  of  the  fragnifiiis. 
Fnitt-ures  of  the  oiittr  wall  are  gsuerally  luore  wwily  ivcogniKed  tliaa  chose 
diewherc  by  the  probe  and  tiu);iT  and  by  crepitation  which  can  be  induced 

this  n^iuii,  a*  woll  a»  by  lucvnitiuii  of  tli«  overlyiuj;  *cift  pnrfat.  In- 
direct fVaclurM  rarely  occur  in  the  outer  wall  nione,  but  arc  usually  acconi- 
panied  by  rmetnre  of  the  inferior  orbital  inai^ia.  Direct  fractures  of  the 
outer  wall  are  iLiually  produced  by  guiisliot  wouodEi, 

Guntdiot  wounds  of  tbe  orbit  greatly  complicate  the  dtagiiOHi»  of  the 
leiionH  producifd,  becautv  of  ihe  cxtenHion  of  tJiP  injury  to  tho  other  walls  of 
the  orbit  and  its  o(intents,(fi|)eci:iily  theeyeliall  and  the  optic  nerve.  Where 
HuddcD  and  iromctliatc  btin<lnc««  on:urs  after  a  gunnhot  wotiud  of  the  orbit, 
without  liny  apparent  injury  to  the  ej'cbiill.  it  may  be  due  tu  laceration  or 
compli'tt^  ruptun.'  of  tb(^  optic  optv^  by  tbo  bullet  or  by  displaced  tragmi^nts 
of  bone,  or  Ut  rupture  of  iht-  choroid  through  the  reg'ioa  of  tlie  maculu, 
the  oilier  coats  of  ilic  eyeball  Iwiug  intact. 

Prartores  of  the  inner  wall  of  the  orbit  may  occur  alone  or  in  connoo- 
tion  with  fracture  of  the  other  walls.  They  may  be  direct  or  indirect,  and 
may  mvolre  one  or  both  orbits.  In  the  latter  case  the  fracture  of  the 
iooer  wall  te  cotnplii'atcd  by  frafttu-e  of  the  hurijiiintal  plate  of  xh<d 
ethmoid  and  of  the  i-oof  of  one  or  both  orbits.  The  diaj^oeis  of  dii-ect 
fracture  ie  easily  made  by  the  diApIaeenicnt  of  thti  laeryraal  bone  from  the 
orbital  platt'  of  the  ethmoid.  If  this  cannot  Iw  made-  out,  bU-wliiin  fmni 
tJic  ooM  and  cmphysenui  of  the  ti.<HUe  of  thi;  orbit  and  irycltds  will  aariidt 
in  tlie  diagnosu.     Tlte  latter  tu  an  important  and  vahmbk-  i«yin|ilom. 

Fmctiire  of  the/ooc  of  the  orbit  rarely  occurs  alone,  but  in  usually 
;necl«l  with  fracture  of  the  ninlar  and  superior  maxillary  Iwiuew,     The 

ptnms  are  lieuiorrhnge  into  llie  orbit,  bleeding  from  the  nose  or  mciitb 
(the  blood  coming  from  the  maxillary  antrum),  e.niphysema  of  the  orbit, 
and  diqdacement  of  the  eyeball  by  the  brnkeii  fr^ments. 

One  of  the  almuait  i^onstant  reauttji  of  frautuiv  of  tlie  aiiperior  JuasiJla 
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U  anssthesia  of  the  infra-orbital  nerve,  whirh  is  usually  iwrtoaQcnt  and 
due  to  complete  rupture  vf  the  nerve. 

Fractaree  of  the  roof  of  the  orbit  may  be  both  direct  and  indirect,  and 
are  tlie  moot  seiHous  of  all  injuries  to  the  orbit,  od  acooual  of  the  posaibli? 
coQsenui'ncca.  Tlu-«e  fractunst  luav  involve  the  nrbitjd  margin,  or  the 
Icsiou  in  thr  bouc  may  \k  fur  n-movud  from  the  murgiu,  us  in  tlie  caso 
cnii«Ld  by  pciictrutiiig  wounds  with  n  mno  or  kotfc.  The  latter  are  tbt 
most  ditngoroud.  Berlin  roiMrts  fif^y-t%vo  Oiui^  i>f  Etich  |>crfbratioD  of  ibr 
roof  of  the  orbit,  of  u-hiih  forty-oue  provwl  liital.  Tbo  objeetivy  ^yoiii- 
toiu»  arc  h«rc  usually  wanting,  unless  the  superior  orbital  nui^in  b  in- 
volved in  the  line  of  fra<-tiire.  If  the  bmin  ha*  Iwwi  dirti-lly  hiceraud, 
bmin-itiibi^tano'  inay  protrude  from  the  wound.  When  (vivbml  »ymptuim 
o«our,  they  may  \x  due  either  to  pre^ure  or  to  itiflanimntion,  and  l]iat 
will  l>c  pain,  vertigo,  deliriiitn,  [tamtyeiis,  and  coma.  iSoiuettines  the  b«ad- 
e^'mptoms  may  be  so  Ion);  delayed  that  the  surgeon  Itcgiun  to  doubt  tite 
existence  of  ]>erfonition  of  the  roof  of  tlie  orbit,  and  yet  in  th«  end  tbcr 
apiKiu',  and  tlie  caKe  Ik  almost  certain  to  end  fatally.  In  the  ibr^-oiw 
liitul  cauHS  n-ported  hy  Berlin,  the  niitoiwy  irhownl  that  the  ])orfnration  ii 
the  roof  of  the  orbit  was  l^nlull,  and  the  bony  fragments  were  in  the 
cranial  cavity.  Though  the  perfomtioii  may  be  small,  thurc  may  be  veiy 
exteusive  laceration  of  the  bmiu-lihsue.  Death  may  rtsidt  fwm  uieiiiii- 
gitjs,  or  abaccsH  of  the  braiu,  ur  thromhoais  of  the  longitudinal  iiiuua.  Alt 
varieties  of  fractiux'  of  the  roof  of  the  orbit  arc  marked  by  more  or  k» 
prolonged  Higns  of  convuH«iou  of  the  brain  mid  hemorrhage  into  (lie  orbttsi 
tissue. 

Leaving  out  of  consideration  those  cases  of  frnc-ttire  of  the  walls  of  tliE 
orbit  whicli  terminate  fataUy  soon  af^er  receipt  of  the  injury,  the  prof^nom 
of  oases  of  injury  to  the  orbital  walls  with  referenee  to  vision  is  always 
vwy  uncertain.     Sueh  eaaps  may  pmporly  Iw  divide*)  into  three  rlaases :  !• 
Thortr  in  uhlrh  impiiirment  iir  hws  of  vision  wcnra  immediately  on  raxipl 
of  till:  injury  ami  rcmainH  ^mrnianmt.     2.  Thonr  in  which  tlie  im|iaimiuDl 
of  vieion  occurs  at  once,  but  improves  us  time  clu^tecB.      3,  Those  in  whidi 
(he  impairment  of  vieion  eubBcq^uontty  makes  its  apijcni-anoe.     In  the  first 
class  of  eascH  tho  injury  has  almost  alwayn  been  a  fall  or  sovere  bkiv 
directly  u|H)u  iIk-  skull,  iwuully  on  the  Iruntal  booe.     The  first  symptom 
which  the  pntleiit  nntioi'*  on  rt^inhig  etiiiscioiisnes*  is  bliiidn«*«  in  the 
eye  on  tlic  eorrcs[H)ndii)g  side,  and  this  !«iidden   bllndui'ss  is  u^ualty  com- 
plete and  permanent.     This  may  not  be  necomi>aniecl  by  nny  ophthalmo- 
scopic cliaage,  but  eventually  there  are  all  the  9if;iis  of  atrophy  of  the 
optio  nerve,  either  «mple  or  inflammatory.     The  cauie  of  the  blindness  is 
here  uttnally  fnu-tuiv  of  the  roof  <if  the  orbit  and  optic  fi>mn)en,  oonncr^ol 
with  fractum  at  the  Ikisc  of  the  skull.     Von  ITiilder  has  published  the 
n?«ults  of  biK  examination  of  the  bones  in  one  hundreil  and  twenty-four 
<'W»c»  of  fracture  of  the  ekiill.     .\inong  these  there  were  eighty-eix  of 
finctures  of  the  base,  and  in  seventy-nine  oi'  these  the  Iracture  involved 
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the  roof  of  the  orbiL  In  ^xty-tbree  caisee  there  -was  a.  fissure  or  fracture 
mnniug  through  the  optic  fbnimvii,  ulwa)'!(  tlirough  ibn  upi>t>r  null,  !«ome- 
tunes  also  through  ihv  iuuur  wull.  lu  furty-two  c-aac^  there  was  hemor- 
rhage into  the  sli«at])  of  ilie  nervu,  uiul  he  ucvlt  fouui]  bloud  id  the  optic 
shcAth  unlo&s  th4>  Ixrny  cnnal  n-iu  fractunKl.  The  heiuorrha^  was  some- 
tinw&  foawl  in  both  o]>tic  shentli^ 

When  tlie  blinducse  is  miilat«ral,  it  nlwavs  oocura  iu  theeye  eorresgxmd- 
iog  lo  the  injured  side.  It  is  due  to  hueratiuii  uf  the  ojttiir  nerve  hy  the 
fractured  booce,  or  b>  atrophy  produced  hy  prcrsaiirx^  oii  the  iiervo-fibre«i  by 
the  extravasated  iiloud.  The  blood  may  come  frota  the  intni-eraitial  cavity, 
or  frvm  the  vessels  of  tiie  ehiiitb  of  tlie  nen'e,  or  from  Ulceration  of  the 
centrul  rctiiud  artery,  and  the  cxtraMisation  is  almost  aiways  ibund  witliin 
the  *hoath.  Cftllan  hnn  ret'eiitly  rcportid  nine  eases  of  injury  to  the  orbital 
walta,  resultiug  ia  ioituediate  uuilateral  bliiidue^  iu  which  it  was  believed 
that  the  lineof  fraeiurc  nui  through  the  optic  foninu-u.  He  adlsatteutiou 
to  die  fiiet  tliat  ilic  fnint^i  lx>iie  itnilivt  witl>  the  iiiMiil,  sii|>i-rior  ntaxlllary, 
lacrrmal,  and  ethmoid  b<»)OH  hy  a  vunttniioim  line  of  suturca,  uutil  the 
iRNwr  n-ing:  of  tlie  fiphenotd  is  n-ochtxl,  and  at  this  point  the  Hutnrt-  line 
bifurcaUs,  forming  an  oMutic  angle,  and  quite  near  the  apex  of  tiii»  migle 
lies  the  optic  foramen.  The  jar  cauaed  by  a  blow  upon  the  orbit  would 
find  ita  weak  jxiint  along  thia  line  of  auturt^,  and  the  first  point  of  r«irt- 
anc*  would  Ik*  at  the  bifun-aliun  adjacent  to  the  ojitie  foraiui?!!.  The  jar 
oould  Dot  follow  both  lines  witb  equal  fuixte  at  and  t]eyond  the  hlfiircution, 
oad  cun^Hjuently  the  nnnpial  Htm!n  would  rt«ult  in  frat-turc  uf  the  bone 
in  the  optic  foramen,  causing  (urnprcssion  or  laccmtion  of  the  optic  nerve. 

In  tl]08C  cases  In  which  tlic  fracture  exteuils  into  the  middle  foesa  of  the 
:un,  the  blioduess  may  be  caused  by  direct  laceration  of  the  optic  chiasm 
or  optic  tract,  or  by  extensive  cxtrava-tati' m  i>f  lilood  at  the  ha-ip  of  the  skull, 
causing  compression  of  the  chiaAni  or  trad.  In  sueli  tia^e^i  both  eyes  are 
afiTectetl. 

If  iho  ttwctarc  uf  the  optic  fbnimen  has  rauHMl  esteufiive  hemorrhage 
inla  the  sheath  of  tlie  optic  nerve,  the  pritnar)*  uphtlmlnioacopit:  Hyaipt'^tns 
wonid  bo  venous  hyperfemia,  arterial  i^hEemia^  and  freeb  hemorrhages  on 
the  disk,  in  the  retina,  and  perliajs  al*»  in  the  vitreoiie.  The  seocimlary 
oi^tlialiuowi^pic  symptoms  would  be  neuriliit  or  ueuro-rctiuitis,  ending  in 
Urophy  of  the  papilla. 

IWfUment  of  FVadurt  of  tlu  Orhital  WoUji. — This  is  to  be  conducted 
<ia  general  Burgiral  princi|»les,  T/juse  bits  of  bone  whieh  can  Ise  readily 
niched  are  bi  he  reniovwt,  and  the  track  of  the  wonntl  is  to  Ik;  (itrefully 
irrigated  with  miriu  antiHi'ptic  sulntiou.  If  abscees  of  the  orbit  develop,  it 
mtirt  be  immediately  laid  o[>t  n  and  fi-oe  <lniinug«  maintaiufd.  If  the  roof 
of  the  orbit  be  |)erfor«t«l  and  sympt'iiUB  of  hrain-trouijle  ap|»ear,  furtlicp 
exploration  of  the  wound  may  be  indicated,  and  ahould  iHTcarried  out  under 
the  strieteflt  antiiteptie  prccant-ion-s.  Almost  all  the  cttsc^  in  tliitt  latter  class 
t»iiiinate  &taU)'. 
Vot.  111.-2 
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INJURIES  OF  THE  SOFT  PARTK  OP  THE  ORatT. 

Under  tliig  head  vre  include  iDJuricti  not  only  of  the  orhital  ti»Atie,  btit 
also  of  tlie  4-yel)all,  muscle;,  npti<-  nerve,  and  laorvninl  gland.  In  many 
caiKM  of  injury  tu  the  orbitnl  uTitU  the  utnUrtitM  of  the  orbit  are  aim 
voundt-d.  The  eyeball  is  usuulty  dieplucwl  und  very  oflen  limits  iu  its 
motility.  Some  of  the  fatty  titwiuiuf  tlii-orbil  protrudeH  through  the  wound 
ill  the«)njutictivaori'ul-de-sae.  Soraclinire  tiic  laerytnal  gland  is  laceratwl 
or  dioplax'ed  and  prulrudcs  through  lite  wound. 

J-'oreign  budicg,  even  of  larjce  size,  may  enter  the  orbit  and  |iass  entirely 
out  of  Bight,  uud  are  often  cxtr<?mely  difficult  to  find.  Thvy  may  lodge  in 
the  back  part  of  the  orbit,  or  far  to  uiv  stdv,  without  dt-stroying  the  eye- 
ball, and,  if  they  do  not  p«?n«lratc  the  cavity  of  the  skull  or  some  other  of 
tlif  m-iglilwring  cavities,  may  n.-iiiRiii  fur  a  long  period  undiscovered.  All 
Buch  fi>r<'ign  bodies  wbidt  can  l>c  i*tfn  or  ft-lt  sliouhl  U-  imiiieiltalely  re- 
moved and  the  wouod  treated  antisoptieally.  But  it  ii*  very  often  diffirult 
to  decide  whether  a  foreign  body  has  entered  ilic  orbit  When  it  is  small, 
as  iu  the  «ieeof  sliot  or«uall  bullets,  gnwe  doubt  may  exist  as  to  it«  arlual 
prewoiioe  in  the  orbit,  and  this  Is  csp«;inlly  tr»«  of  bits  of  glass  or  gravd. 
The  place  of  entraiiee  is  very  Hmall,  closes  instantly,  and  it  is  almost  impoa- 
sible  to  trace  the  turcign  body.  The  wound  in  apt  to  be  siimouK,  and  ytruh- 
ing  it  in  very  niL-nlisfactory.  If  the  case  is  seen  within  a  short  time  ailcr 
the  receipt  of  the  i»j"ry^  fs^'f"'  probing  of  the  wound  will  witnctirat'S  di*- 
cover  a  nmall  foreign  ImhIv,  and  in  reccnl  injuries  this  should  always  bo 
done.  IlH  presence  is  Himclimes  iudinitcd  by  a  locjalizcd  swelling,  and  if 
this  gubseijiiently  develop  into  an  absetise  and  eponlaneously  discharges,  a 
fliitidoits  opening  remains  whieh  betrayi*  the  presence  either  of  .^omt-  foreign 
body  or  of  dead  Iwne,  One  of  the  most  constant  symptoms  of  the  presence 
of  n  foreign  Iwily  is  displacement  and  limited  motility  of  the  eyeljall.  A 
later  aymptom  is  di»liirbance  of  vision  caused  by  preeenre  on  the  eycltall  or 
optie  nerve,  either  directly  or  through  tlie  itKtlium  of  a  hemorrhage  or  in- 

flni alone  exudation.     If  the  rnnnval  of  a  foreign  biwly  is  followed  by 

ri«lorntion  of  the  vision,  we  may  rcuwonably  conclude  tliat  nu  permanent 
injury  haw  U-en  done.  If  the  fortign  \xn\y  be  sought  tor  aud  found  im- 
tnuvablc,  it  liiw  probably  |»erfomt<d  one  nf  the  Ix>ny  walU  of  the  orbit,  and 
srcat  care  must  then  be  taken  in  it«  remowd,  for  fear  of  causing  further 
injury ;  this  is  i-sixwially  impoitant  when  the  foreign  biKly  lia*  l»een  tlrivea 
tliniiigii  the  roof  of  the  orbit.  ''  tbe  i^.^h-  is  an  old  one.  and  the  eyeball 
hu  bfcoiue  blind  and  plithisicnl t  ""  attempt  should  1«*  mndf  to  remove  the 
ftiniigii  Ijwly  uiihiM  the  eye  is  tirst  enueleated,  as  the  foreign  body  is  eer- 
toinly  pncapnulntiil  and  practicidly  innocuous.  Thp  toleration  of  tlie  pres- 
oiiec  of  foreign  liixlies  of  large  size  manill'stcd  by  the  orbit  is  aoraelimcs 
cfStmordtnary.  Many  sudi  caw-s  have  been  reported,  and  one  of  tlic  most 
interesting;  luis  Ijeeu  pubtiiibix)  by  Of.  H.  D.  Xoye*  in  the  Arnt-j-ican  Jonrnat 
(^  Ihr  Mfdi&il  li(aa\ee»  for  July,  18S2.     A  young  man  was  injured  by  th« 
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expltM^ion  of  his  gim,  au<l  tlie  Unxtrli-piu  )>mkt>  tlirouj;li  tlic  noee  nnd  disap- 
pored.  It  was  not  known  Uiat  »ay  foreign  Ixxly  liad  fotenxl  tte  orbit, 
tliougli  auuH*  Knuflea  coDtinuetl  to  diwebargr.  Dr.  Xoyc«  mvr  hiiu  five 
montha  luttT,  and,  making  iia  e:Kploratory  indsion,  foimd  tbe  fura'gu  body, 
and  »ncr  grtat  diflicultv  »uc««."ded  in  removinjf  It.  It  wa.^  ruiirnml  u  bali' 
inoJicfi  long  and  ono  int-h  and  a  quurU'r  tbick,  and  had  [>fi)i-tmU->]  Ibc  ruuf 
of  tbe  oriMt  bihI  ilio  frontal  Iui)f  uf  tbe  bniiu.  Tbert?  hwl  run  hwn  n  siugle 
«yni[>tvm  of  ouydisturbaDwof  tbi- brain.  On  tbe  ftiurtwntli  dny  evidt-iices 
of  bIwocss  of  tb<'  bniiii  np|K«n'<l,  and,  ini  t-tilargjn^  llic  buk-  in  the  roof  of 
the  url>it,  JML)«  wiw  foiiml  oiili^idL'  the  duni  timu-r  ami  in  tbe  bralD-ttuWtaDoe. 
On  tlie  ftixtpptith  finy  parolygis  of  (lie  arm  and  leg  uu  tbe  op|>uHite  Ri<1e 
ap{Mvrttl.  The  sknil  ua-s  trt-pliinin],  and  ptis  ua-t  fmmd  in  tbe  brain  at  a 
depth  of  one  inch  and  thmvijuaru-i'd.  The  pntik-iit  di<:d  on  the  thirty- 
niiitb  day. 

The  Uie  of  the  Runtgeu  ray  has  Ikwd  recently  tried  in  case*  of  sup- 
posed foreign  Itody  in  the  orbit,  nnd  in  tfoiue  iDgliiiiues  tbu  value  of  repfntcd 
and  dilTerently  placed  cz[KMiirc8  !n  dctcrmtnhig  tlic  location  of  fbrt-igii 
bodies  has  been  proved.  Tbi*  wiw  slnnvn  by  Dr.  C.  A.  Oliver,  of  Pbila- 
ddpbiu,  in  a  paper  n?fid  befoi'e  the  Amerioui  OpbthaEiuoli^ical  Society 
in  IttST,  tin*  method  employed  having  beeii  devised  by  Dr.  Charles  L. 
Leuaard,  of  PbiWK-lphia.  The  method  eou.'^ists  in  making  the  base-line 
for  triangulativu  anterior  to  (he  cranial  !^lmdD^v,  and  the  expusiircH  are 
repeated  Bufictenily  olk-u  at  ttxed  di^lani-^s  niul  s(<t  siinations  tn  ^ive  u  mul- 
tiple aeries  of  n-lutioiud  etides  and  angkit,  from  which  tlie  ]Kndtiiin  of  the 
ibrvigii  body  eiiu  be  aeciimtely  dHt-rniiiuxl.  Xo  fixed  appanitna  U  lusxn- 
MTV.     A  fidl  uiximiit  of  the  iiK-thod  will  be  found  in  tbe  "  TnitisOctiwus  of 

■ 

ibp  American  Ophtlinlmulogii-al  SiK'iety  for  1897." 

INJURIES  TO  THE  MU(*CLE8  IS  THE  ORBIT. 

In  extensive  lacerated  wounds  of  tbe  orbital  liusiie,  parllenlarly  in  mses 
wb«re  foreign  bodies  have  entered  deeply  into  the  orbit,  the  ocular  mnseles 
may  be  directly  involved  in  the  injury ;  hut  aetiial  divLaion  of  the  motor 
nenTS  inuet  U;  uxlremely  nire,  for  Ik-rliii  ojuld  fin<l  none  such  ifported  in 
literature.  He  hiniHcIf  n;pon«  two  i^n^^,  which  cannot  be  explained  in  any 
other  way  than  by  division  of  the  ncrvc-fibii's  sn|i[ilyiiig  the  mnsclcR. 

DisturbnD(«B  of  motility,  with  no  loss  of  eontimiity  nf  the  miiM'ular 
fibres  are  dne  to  a  didplaceaient  of  tbe  eyeball  forwanl,  or  luxation  witli 
wmultaiir-uuft  nieehauical  obatruction  to  the  normal  muscular  action,  accom- 
panied by  a  varying  amount  of  exophtbalraoB.  If,  however,  tbe  mii«olM 
have  been  ruptured  by  the  injurj',  tlie  eyeliall  is  ustiially  luxated  entirely 
outside  the  eii'elids,  which  then  c?tintn»-t  iH'lund  it.  It  i»  a  rare  form  of 
iojitrj',  and  is  usually  arconipunied  by  hicerution  or  rupture  of  the  nptia 
nerve  and  loss  of  sight.  In  ttome  rare  mstm  uf  cxopbtbalmoit  without 
injur)',  it  is  poBaible  bu  produce  extreme  luxation  outside  of  tlie  eyelids  by 
prcsting  tbe  eyeball  forwani  witb  tbe  fin^-rs  or  thumbs,  owing  to  an 
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citrwnply  relaxed  condition  of  th*  nmwl(>g.  The  mcdianism  of  this  lux- 
aiioQ  is  af  cQuree  diip  to  fMHne  forre  acttDjr  from  l^ehitid  fonmnl  njicm  tlie 
ejeball  »nd  posbing  it  out  of  th«  orbit.  This  force  may  he  of  vvry  v«n.-lng 
nature.  It  tony  arise  from  a  sudden  enomtoua  distention  of  ttie  ori»tal 
vessels,  with  or  withoat  rupture  and  extravaration  of  blood.  It  Bomotimes 
(KT-urs  bj-  ihv  iutnjdmrtinn  (»f  an  flrviitor  or  s|)fcu!uni  bfni'alli  the  lids. 
Tit*  luxation  of  the  eyeball  n»ny  U-  due  (o  sudden  narrowing  or  ublit^ration 
of  the  [>rt*lmur  «n|;m*-nt  of  the  orbit,  «ni»c«I  by  fnl^^Hr^'  nf  the  orbit 
walk  or  Tindnc  oniBhing  of  the  b«ad  of  an  infant  by  forc^f^  during 
LDStrutiKtital  delivery. 

The  ocular  tnoscles  are  somdimtsi  iajurfd  witliout  any  aceoniponying] 
luxation  of  the  eyeball ;  but  tbtse  aci^idenls  are  rather  rare,  not  more 
twel\'e  or  fifteen  having  been  reported.  The  internal  rectus  is  the 
fn!r]uent]y  injured.  Id  tliew  rlwm  the  hiss  nf  cnntintut^'  of  the  muHCiiIar 
&\tTv6  baa  Uvn  both  partial  and  complete.  The  pro^oeis,  so  fur  as  the 
inuxcle  ts  conuerrMxi,  is  generally  favorable,  for  if  a  fuoctioiud  lu«fi  of  pov 
Ksult  it  may  be  restored  by  operative  interfereiwe.  If  the  mtiscU  haa  beeo 
completely  divided,  il  mui^t  Ix'  realtac-heil  to  it-t  tendon  or  to  the  eyebull  by 
SOtUfvs  thtviigh  ihe  luuacli-  and  wujuutliN'a,  wkI  lUia  is  tlic  mure  nadily 
done  tlio  DM>re  ren-nt  the  injury.  If  tliv  muecle  hut  been  only  partially 
divided,  it  is  siiffieicnt  to  close  the  coDJundival  wound  by  siilui-c& 

When  the  eyeball  has  been  luxated,  it  mua  be  rephicvd  betwwn  the  lidB, 
as  (nrefully  as  poe&iblv.  If  thi^  does  nut  »ucueed  readily  by  the  aid  of  otfl 
oiI<d  spatula  iotroduced  beneath  tlie  upjier  Hd  while  Mi.'wly  pnssure  hock- 
ward  is  made  upon  the  eyeball,  then  the  external  taiithn.4  mu^^t  l)e  divided, 
tlie  eyeball  replai'e<l,  and  tlie  (nnthuti  again  ^tiiehnl  up.  If.  however,  the 
eye  is  sigfatlcw  and  tlie  optic  ocrvo  has  been  ruptured,  the  globe  shotdd  be 
removed  at  ouw  and  the  case  treated  as  an  ordinary  enueleation. 

Injories  of  the  laerj-mal  gland,  injuries  of  the  o|>tii-  nerve  within  the 
orbit,  and  injuries  of  the  ei>'eljall  will  be  fully  treated  of  in  other  «ei4ioiis 
of  tiiia  work. 


EUPnit-SEUA  OF  TBB  OBBIT. 

Emphysema,  or  infiltration  of  air  into  the  eelhdar  tiHue  of  the  orbit,  is 
mtTpiy  a  Hvmptnm,  and  not  a  disnuv.  It  i»  an  iinjkortant  aid  in  enabling 
as  to  diagnose  dirret  fnuTture  of  the  inner  wall  of  the  orbit,  whether 
involving  the  ethmoid,  the  lao^'mal,  or  tbe  nasal  bones.  It  should  ikA, 
however,  be  ignored  that  a  «>mminii<^tioii  between  tbe  orbit  and  Mrlain 
UT^MOts  in  tbe  akull  may  aUo  be  caiiM^d  by  n  Imiure  or  di^loi^tiuQ  uf 
the  iaferior  or  auperiur  orbital  walK  upeniug  on  the  unc  haiitl  into  the 
niaxithuy  ;^niL-  ami  uti  the  otl>er  int^i  the  froiiuil  »iniif^,  idlltouf;!)  iMh  eom- 
municftte  indireetly  with  tlie  .tinu<oi>  of  the  noM-  mid  ethmoid  eelU.  Em- 
pliywma  of  ttie  orbit  ii*  usually  as^oeiatnl  with  a  similar  oonditicn  of  the 
CTclidB.  The  extrava.<ated  air  peneniJly  comes  from  the  ethmoid  cells.  Tbe 
first  symptom  here  is  exophthalmos,  which  h  incrrascd  by  foreed  expiratiaa. 
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The  iirotm^ion  of  the  eve  'm  aoeompani^  by  some  displacemeiii  aD<t  by 
tone  limihition  in  inutility,  as  a  result  of  the  mei-iianii.'al  i>li«iiiiotion.  The 
exophihiOnius  dimiui^ies  umicr  direct  prc^un*  hjmiu  the  t-ycball  Iwekuani. 
Tbe  cause  is  commoDly  a  severe  injury  which  has  fmoturcd  the  orbital  tvall 
dirtrtly  or  incUncrtly,  and  usunlly  tlie  inner  wall,  ami  wliieb  Lii*  at  the  wmc 
time  ni|>tjin-«l  or  loni  thruiigli  tiw  [^xTiustiL-tim.  Any  fortwl  vx|>irntittii  will 
imm«iiuiply  ilrivc  th*-  nir  through  the  fracture  into  thp  orbital  tissue,  aD(l 
even  in  oniitury  respiration  some  air  is  certain  to  pas»  into  the  orbit.  In 
tlie  cases  reported,  where  emphysema  of  the  orbit  occurred  diin'im;  violent 
coogtiiiig  or  Btieezinf;,  without  any  prerediog  injure',  the  pn)tinKle  explana- 
tion is  tJiat  same  loss  r>f  njntiitiiily  of  the  bony  wall  had  ahrays  existMl, 
anil  the  first  unusuuUy  violent  rxpinitory  cITort  prodiicrd  the  eriipliysenia. 

Tin.' proffnoM  h  alnay»  gowd,  nod  tht.-  (mitmmi  mosintx  in  the  <.xtrt-fVd 
avoidance  of  any  violent  expiration  and  the  application  of  a  light  preasure- 
liaiidsge. 

aEMORRHAOe  VSTO  TBE  OBBIT. 

Cxtrava.wtioQrt  of  blood  witliin  die  orbit  may  <»nie  from  niptiipxl  blowl- 
vwbcIb  in  tlio  orbit  or  from  vrasets  oiUside  of  the  orbiL  They  are  citlicr 
^»ontaneoU9  or  trmmiiitic,  the  latter  Wing  nuirii  the  more  frequent.  The 
Uood  may  be  extravasated  between  the  periosteum  and  the  bony  wall,  or 
in  the  r>rbita]  eellukr  tissue,  or  within  tJie  oculo-orbital  fascia  or  ca[>sHle 
of  Tenon.  The  latter  ia  llw  seat  of  tlw  heiuurrlia^  wliieb  wt  fr«H|iieiitly 
occnrsaOertrnotnmy  l()r  the  relief  of  <M{uiut.  When  the  liemorrhage  iKioini 
beneath  the  pe^iut^t^llm,  it  may  Ik-  u^^tduiL'd  with  brmurrhatri'  ii]  tlu-  orbital 
cellular  tissue,  and  is  usually  due  to  frueturc  of  tbc  orbital  walls  or  base 
of  the  skull. 

SiMintaneous  iK^morrba^  into  the  orbit  is  very  rare,  and  when  it  occurs 
is  due  to  litt;mo|jhilia,  scurvy,  diswwt  of  the  walls  of  the  blood-vessels,  or 
sadden,  fortwl  miiwriilar  action,  a»  in  violent  txnighing  or  retelling.  The 
nuity  of  such  spontnnooas  homoHingcs  i»  probnUly  due  to  the  uniform 
procure  exerted  upon  tlie  vessels  by  the  eyeball  and  sofl  eoDtents  of  llie 
orbit. 

Kemonhages  into  tlie  orbit  duo  to  traumatism  are  miieh  more  frequent 
than  IIk-  !ii>ontai»eniis  vnriely.  Actual  Wiotin  of  the  orbital  vessels  ooeur 
in  all  sorlH  of  penctmting  wound-i  of  tlie  orbit.  Indirect  Inions  of  tliese 
veasela  are  met  with  in  cases  nf  contusion  or  ronrm^iian  of  the  ryclmll,  with 
rapture  of  capillary  vcfisels  immediuldv  nronnd  the  cyi-bnlf  as  n  result  uf 
the  blow,  Ilemorrbagefl  produced  in  this  way  arc  generally  accompaiiiod 
by  frarture  of  the  born*  entering  into  tlie  formation  of  the  orbit,  a«  the 
ivmit  of  a  blow  or  full  upon  the  head. 

Symptomn. — Tlie  iiymi»t»mm  of  lu-mnrrhnge  into  the  orbit  are  extmviisa- 
tioo  of  blood  bcnvatJi  the  conjunctiva  mid  into  the  \im\w  uf  the  eyelids 
(ioininoa),  exophthalmoa,  and  more  or  li?t«  limitation  of  motility  in  the 
efcball.     If   the  exophthalmos  occur  suddenly  or  immediately  after  ah 
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iojurj  to  tin*  or1>it,  the  prcscoiv  of  an  orbital  bciDorritagp  is  pxtrx-nit'ly 
IwolHble;  and  if  the  protntHon  of  the  oy(>lall  h  aotwmpanied  vr  fiillowtd 
Toy  Aortly  by  sufftitikm  of  the  conjum'tiva  and  e^'elids,  the  dia^oej?  is 
eertaiD.  Hie  exopfathalmne  is  usually  din-ctly  ibrward,  txil  niay  be  entirely 
abr^Dt,  and  Iicrt-  the  dtaK)»*^i>  it*  »i(t«l  l>v  i)tl«>r-  sii|ri>*  "f  prv-wur*-  In  the 
orifU  and  by  thv  siiffusi<m  nf  thf  coiyiinrtiva.  The  prnlnLijnn  of  the  eye- 
ball niid  tbi!  HufiiMitin  nf  the  Iid»  and  ronjnoetiva  have  long  been  rcganli<d 
as  «'vlclt-ncw  of  a  fracture  at  the  base  of  the  skull,  involving  tJie  orbital 
walU  in  wliule  or  in  part ;  but  it  should  not  be  tbr^fotten  tliat  hemorriiage 
into  the  orbit  of  i-oosideraWe  extent  may  oarar  as  the  majit  of  indirert  in- 
jnry,  nitliout  any  fracture  uf  the  orbital  walls :  nnd  that,  nn  the  otbcr  Iiaiid, 
fracture  uf  the  b<jn<«  uf  llw  urWt  lias  been  obse-r\-ed  without  any  acwmpa- 
nyiug  f-xtnvanaliiH)  of  bloud  in  tbu  orbit,  la  the  former  tsm-  the  bvnioi^ 
tbagc  has  andoabtedly  come  from  the  vmaels  of  the  orbital  tit^itp.  Hem- 
onriiafTe  into  the  orlnt  nfter  blows  or  falU  upon  the  head  lia.^,  however, 
prognoBCtc  si^iBcaooe  as  a  aga  of  tlte  pnst^iitv  of  a  aerious  injury;  and 
in  thia  sense  the  bemorrfa^e  is  of  great  »yntptonuitic  v'alue,  even  in  tbow 
<Bse)  in  which  tl>ere  h  no  frarture  of  tlie  roof  of  the  orbit 

Swnctimcs  the  extra%'asition  of  blood  in  the  orbit  does  not  nU-nd 
beneath  the  conjunctiN'a  and  into  the  lids,  but  runs  down  into  the  nv»-  and 
pharynx.  This  wonid  indicate  not  only  the  laceration  of  some  lar^ge 
blood-ve*4el  in  the  ori>it  or  itK  imnKdiat«>  vicinity,  but  also  tlw  existence 
of  a  communimtion  betwrvn  the  orbit  and  the  ravitiet  of  tho  now  or 
pliSTynx,and  it  might  be  m  pmfuec  as  to  endanger  life  and  require  ligation 
of  tbc  carotid  arti-r^*.  Tho  exi:^i'uo(.-  of  a  large  hemorrhage  in  the  orbit 
would  &I0O  not  only  hinder  the  free  mutility  of  the  eye,  but  iau8«>  impair^ 
■unt  of  vision  by  pressare  on  the  optic  nerv-e. 

Tbe  usual  course  of  an  orbital  hcmLrrbuj^;  cn<la  in  alieorptiott  of  the 
cxtiavasated  Uood  in  from  three  to  ^x  wwlts,  :ind  in  complete  restoration 
of  all  the  functioiH  of  the  eyebalL  If,  however,  the  hcnioTrhage  has  been 
verj-  extei»«ve  and  tbe  protrusion  of  tlie  eye  excessive,  so  that  the  lids 
tanaot  be  dwed  over  it,  the  globe  may  be  destroyed  by  oeuru-paralytK 
keratitis  and  abeoeas  of  the  cornea. 

TWatmatt — Slight  bemorrbagtis  into  the  orbit  u.4itally  diaappnr  spoo- 
tsnenntily.  The  applicati<)U  of  iced  compres'^es  nnd  a  firm  baiida^  fren- 
eially  suffice  for  the  more  i»enouB  cnees.  If  there  is  much  prramre  upon 
the  eyeball  and  marked  exophthalmos,  tbe  blood  may  be  let  out  ihmiigb  a 
frt«  opeDiDj^  witJi  a  bread  bistoury;  but  this  is  rarely  nece««arT, azid  should 
always  be  done  under  tiie  HtrkleBt  antiseptic  pnxautiona. 


OEBITAL  CELLULITIS,  OR  PHLEGMON  OF  THE  ORBIT. 

This  is  an  inflammation  of  the  btty  cellular  tissue  of  the  orlMt,  aod 
may  be  acute,  subacute,  or  chronic  in  character.  It  may  be  ixiufined  to  one 
side  or  involve  both  orbits.     In  Givorable  ca§es  it  may  undcr^n^ilutionand 
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Aflq>peAr  without  Icavinf;  any  lasting  ince  of  its  piv»-nc«,  bat  in 
mi^orily  of  cas(»  it  ends  in  t^tippn ration  snd  the  Ibmiatioa  of  an 

£tioloffg. — II  may  be  idiopatii ic  or  irauumtio  in  origin.  Whiu  t>f  trau- 
matic origin,  orbital  rcllulitJ.'*  mny  be  ilti«  to  fnc-ture  of  one  or  more  uftbo 
Ikhics  ontpring  into  the  fomintion  of  the  orbit;  to  iv^etratjiig  wounds  of 
the  orbital  tiwue,  with  or  witiiont  the  eotrunoe  and  lodKerarat  of  foreign 
bodies  in  the  orbit;  or  to  eui^ical  operations  involving  the  contents  of  tlie 
orbital  cavitj*.  The  idiojiathic  caiisei  are:  1,  loiip;-eoi»tinu«l  exposure  to 
cold ;  2,  periostitis,  whother  of  syphilitii-,  9cr<iftiIoiiif,  rheumatic,  or  gouty 
or^n;  3,  tJie  exautbematous  fevent,  e«i|}e<'ially  scqirlatina  und  typhoid;  4, 
meoiogitw  tlirougb  the  mixliiiai  of  thromlMMts  of  tho  (.-avcmoun  sinutf  ond 
ophtlinlmic  vciu«;  5,  fiiciat  er^'i^ipelua ;  6,  vxtt-n^ion  of  the  inflummntory 
process  from  disoiued  tc<cth  in  the  iippor  jaw  ;  7,  suppuration  in  th«  ethmoid 
a^  or  sphenoidal  siatis ;  8,  metastatic  inflammation  due  to  general  py»mia 
ur  puerperal  septiaeioia;  9,  ixinophtiialniitis  ihruu^li  tlte  iQi-diuiiiuf  iu- 
flamnuitiun  of  the  capsule  of  Temm  ;  10,  in  %'cry  rare  ioAtauu^,  iiiflaiiiuui- 
tion  in  attd  sriyuad  the  lacrymal  glaiid. 

In  orbital  nelbililia  foUowinjx  periiiHtittA,  the  nttark  may  bo  either  nciitc 
or  ehronic,  and  there  is  almost  ulM-avM  more  or  less  extensive  rariea  of  tlie 
bone  present.  It  is  usually  unilateral,  and  the  suppuration  f^oerally  con- 
tinue! until  tbe  cause  is  removed  aud  the  earious  bone  is  cast  off.  In 
cvllulitiii  oumrring  in  ttie  txHinte  of  the  exantliemata  ur  nieningitiK,  tlie  difi- 
aae  is  almost  always  ninBncd  to  one  nide ;  but  when  due  to  facial  ery»ipelaH, 
botb  orbitit  an-  usually  involved,  the  ^yiiiplunM  are  of  tlie  must  violent 
<^iaract«r,  and  the  nsiilbi  are  most  detttnietive  not  only  to  the  integrity  of 
the  eyeball,  but  very  often  to  life. 

Symptoma. — In  tl>e  mibl  subacute  and  ehronic  forma  of  the  inflamma- 
tion, then-  im  dull  pain  in  and  nminul  tlic  urbit^  .tllght  itwelling  of  the  lidti 
without  niueti  diw-f^lontiioti,  itiid  Hli)i;hi  divergeni-c  or  protrusieii  of  the  eye 
with  diplopia,  but  without  the  presence  of  the  usual  infiammatory  syraii- 
lome  or  roastitutional  disturliance.  These  caiKfi  usually  eud  in  reeolution 
withont  the  need  of  surgieal  interference. 

In  the  acute  form  the  symptoms  are  all  more  violent.  The  attack  is 
iHually  ushenHl  in  by  n  eliill,  followed  liy  fever;  severe  d«'|i-.M<iited  pain 
in  the  orbit ;  general  htwludie ;  limitation  in  motility  of  the  eyebull,  oft^n 
amounting  to  I'onipU't)^'  immobility  ;  swelling  uml  ledemaof  the  VtAn,  afv«nn- 
panied  by  a  marked  du^ky  Iiik>  of  th<'  ifkin,  «imidutiug  n  oa»e  of  acute 
bIeiinurr)K»i  of  the  conjunctiva ;  Iiyperffmia  and  choinosis  of  the  oeiilar  eon- 
juneiiva  ;  exophthalmos ;  defective  vision  due  to  neuro-retinitis,  with  esuda- 
bon  ouil  lieniorrbageft  in  the  retina ;  am&'tbesia,  uloernttnn  an<l  aoppuration 
(if  ibf  (Tinwa,  aixl  ]>aiii>plithahnili^.  On  tli^ltal  examiimtlon,  all  the  t.i»Aui4 
fif  the  orbit  am  found  ten.'fe,  hanl,  and  resisting,  and  the  Hlit^htt^t  pn^siire 
Eanses  severe  pain,  espcrially  when  niadp  aluve  the  eyehidl,  lK>nciith  the 
«upta-orbital  margin,  Tbe  wverer  symptoms  are  always  present  in  cel- 
lulitis following  erysipelas,  and  when  the  cornea  remains  tJear  tbe  optic 
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nerve  is  seeo  to  be  swolleu,  [lale,  and  iiifiltraiMl  and  tlic  vewds  an*  ranrfc 
redtHed  in  calibre.  In  tlM'ite  ca^s  tliminlKwU  of  tlic  orliital  ^T^feli!  is 
almost  sort  to  occxir.  XJlctntioa  and  «u|>])una)OQ  of  Uu;  cornea  are  more 
likely  to  be  toH  iritli  if  the  rfiief  sexT-rity  of  the  iaflammatton  Mo*  anterior 
to  the  n]iiatonal  rc^aD  ;  vhile  Uie  exophlhalmos  aod  Deuro-retiuitia  ure 
more  marked  if  the  inftammntlon  is  mainir  <vnlrpd  back  of  Uk?  iryrlull, 
towanls  the  apex  of  the  orbit.  If  the  optic  ner\*e  be  affecttd  far  bm-k  at 
th«  apex,  there  may  be  no  ophthalmoMropic  i-vidpnee  of  anv  nwvp-tmubli*. 
If  the  pnaBuiT  aQ*a:t  the  nerve  immediatply  heliind  the  e)f,  there  will 
be  the  asual  signs  of  optic  neuritis.  If  the  point  of  attack  be  larther 
baek,  there  may  be  at  first  monity  the  signs  of  retro-bulfaar  neoritte.  In 
nearly  all  osse»  in  which  the  uptie  uerw  i«  invulved,  more  or  kn  aiai|iJete 
stropby  of  the  oen'e  follows. 

Oatme  atul  Prognom*. — In  mild  cases  the  prognoeis  is  Givonble,  aod, 
Dnlaa  compHiated  by  caries  of  the  boar  wall,  the  diMUe  ii  short  in  dun- 
tioB.  In  severe  ca^ee  of  the  acute  type  the  provosts  is  ver>*  unfavorable. 
Rod  if  both  orbit*  art-  io\-olvfd,  as  so  fn-ijiiently  oocuta  in  crj-sipela^,  the 
due*«c  ii  gem-rally  du«truetive  lo  the  vyvf  uotl  vrr^-  ofUii  to  life,  by  n^'wn 
of  tbe  extension  of  the  inflammatory-  proet«H  backward  through  tbe  optic 
foramen  and  »phenoi<IaI  tueore,  or  by  tbe  prodiictioo  of  general  pyieinta. 
Phlebitis  of  tbe  orbital  veins  raay  extend  lo  the  brain  thrwiph  the  eavemtma 
sinuK,  and  end  in  eocef^uditis.  lu  rare  caaes  of  unilateral  cellulitis  die 
diaoacc  ha«  been  known  to  pass  to  the  cavernous  siniis  on  tbe  oppMlte  lade 
and  iu\'ol\'e  the  seoond  orbit  by  wtml  may  be  called  an  ascending  phlebitis. 

TVaittnait. — This  will  var^*  nrconling  to  the  type  of  inflauiiuatiiiu  aud 
tbe  «tagv  at  wbidi  it  is  fir^  seen.  If  the  case  be  one  of  a  mild  type,  with 
littU-  or  tM>  ouustitiltkNial  diffturhonw,  an  application  of  twD  or  thnv  Ktw-he^ 
to  the  brow  or  lemplee  should  be  made,  toltovrcd  by  frequently  changed  hot 
compnaaes  to  the  closed  lids  and  suriuundiug  n^ioa.  Ai  tlie  same  time 
iron  and  quinine  mar  be  wlministervd,  if  uooi^^anr'.  If,  ou  the  oootrary, 
tbe  case  be  one  of  the  acul*.'  itliK-ginonow  type,  thv  trmtmont  mnal  o^rnv 
^ood.  Six  or  eight  leeches  should  be  R|>(>liM]  w  the  brow  or  temples,  and 
tbe  hot  oooipreGees  most  be  oootimially  employed  am)  rapidly  chained.  If 
tbe  BW^iog  of  tbe  lids  is  marked,  the  infilttation  of  the  orbit  trii«e,  and 
exophthalmos  present,  with  miieh  pain,  it  is  not  advisable  to  wait  fur  tlie 
orbital  afasDeas  to  point,  but  five  indsioiis  iDttst  be  made  into  the  orf>ital 
tiBBoe  throt^  the  CDOJunLtix-a.  Th«ac  iuciaioDS  ahotild  be  made  with  a 
Mi^ight,  uaiTOw  btftooiy  at  tlic  point  of  givaUat  lannoo,  dose  to  am)  |ku^ 
alld  with  the  wall  of  tb«  orbit,  and  the  koifc  hImmiM  be  iniroditced  fur  an 
inch  or  more  towanU  the  ajier  of  tbe  orbit,  nuvfully  avoiding  the  eyelall. 
The  exteroal  opming  of  the  iiKlsioos  !>liu4ild  be  freely  enlarp-tL  If  tbe 
lids  cannot  be  opeonl  so  as  to  reach  the  c^mjunetivai  the  tnca«ons  miiAt  be 
made  tfaroogh  tbe  skin  of  the  upper  litl,  just  beneath  the  superior  url>ital 
utarpn.  These  etHa  Rli»*e  the  ten>iinn  of  the  orulo-orbital  taficia.  unUwl 
the  »uichat]fed  veBBcli,  and  relax  the  ti^tks.    An  early  incisiou  and  a  euffi- 
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dentlr  lar^  «xt^mal  opening  will  somelimes  aid  in  arre«tinj;  t]i«  inflani- 
maiiua  aod  prt'Yont  the  furituttioD  of  piis,  and  in  anv  evt^nt  will  tt-tid  to  alby 
ibe  duA8tx>i>us  vfiix-lit  uf  pnsHuiv  on  thv  optic  ni-n'i*  and  cytrlxill,  and  niay 
prei'vot  ulceration  awl  slougliiDg  of  the  cornea,  ending  in  panoplitlial mitts. 
It  9i>mpt)nic«  is  neceaeaiy  to  niftko  more  than  ono  iuciBJon  in  diflViint  {lart^ 
of  thp  orbit.  As  aooo  as  the  incigioo  has  bteii  inad«,  it  musl  be  tliuixiuj^lily 
irrigated  with  a  warm  solutJon  of  njercuric  bichloride  (1  to  2000),  and  the 
woiiikI  mufit  bf  kf^rt  oyea  with  a  plug  «f  nntiscjiti*'  lint  or  (\)tton.  These 
iirigattong  must  be  repeated  ftevi^ral  Utnca  a  day,  and  in  the  jntt^rval  the  hot 
applitalionA  to  the  lids  must  be  continued.  In  thi.H  way  local  bleeding  and 
eubecc|Uait  purulent  dist-hargc  arff(»trrrd,aad  at  thcame  time  thcsuppuni- 
tioD  if  limitt'd  in  oxtcnt  and  diortenxl  in  duration.  There  is  coinpurutlvcty 
little  danger  from  excessive  hemorrhaged  in  thoto  cages,  as  the  vessels  are 
more  or  lew  choked.  When  the  cause  has  been  farial  en,-sipelas,  incisions 
most  be  loade  early,  not  only  in  the  orbit  but  in  tlie  lids,  as  tbey  aflurd  [he 
best  mctii'id  *tf  pn-venting  exti-nsivi-  r«longbiiig  of  th<>  tinsiK^.  The  i>ati(-nt'.t 
gcocral  condition  will  niodifv  tliis  lomi  tPealmont,  and  may  neressitate  the 
use  of  $timnlantsi,  fuod  at  short  intorvaU,  quinine,  acids,  and  opiatit^  If 
the  cornea  beoome  involved  early  in  the  diecaw,  paraoentesie  or  ite  free 
division  mav  be  required.  If  extensive  abscesa  of  the  oumea  or  panc^- 
tbalmitln  %^'ith  increased  tension  be  present,  it  may  be  necessary  to  divide 
completely  the  auterior  Ke^^ment  uf  the  eyeball  and  evacuate  its  uuntHils. 
This  teem*  a  belter  and  eafcT  prtK.'cdurc  tUuu  enuuk-ation  of  the  cycbull, 
for  meningitis  ami  death  have  Homotimes  occurred  in  such  cosrs,  owing  to 
llie  very  free  op«?ning  into  tJie  lymphatic  spaces  around  the  cyelwill  and  the 
inter^'agioal  lymph-cbanncl  alung  the  optic  nerve,  thus  possibly  farililntiiig 
the  prugn^ia  of  the  bacteria  to  ibe  intra-craiiial  cavity.  The  mode  of  propa- 
gation to  the  brain  haft  not,  however,  l)een  clearly  made  out  in  these  cases. 
Tbe  same  objection  do<-ft  not  xpply  to  enucleation  in  oases  of  primary  |>au- 
ophihnlmitui  without  coexisting  orbital  relhilitis.  EvisceraiioD  or  exeiitera- 
tion  of  the  eyeltfill  is  pmiiohly  a  lr.«s  severe  npcralion  than  rniiclrtiliuu,  ami 
therefore  to  be  preferred  when  the  patient  is  old  or  ciifceblfd.  Tlic  hot 
applications  and  free  irrigation  should  be  kept  up  as  long  as  thcrei  is  &ny 
purulent  disi-harge  or  any  tense  swdliug  in  Ihc  orbit.  Subsequeully,  when 
at!  iufluinmutory  symirtoms  have  subsided,  the  emicleation  of  the  more  or 
less  iar'.i|)ljieil  stump  may  be  done,  and  thus  an  additional  .source  of  irrita- 
tion be-  reraove<l. 

Evuceratiun  of  the  eyeliall,  fnllowal  by  Uie  insertion  of  an  artificial 
vitreous  or  glass  globe,  is  a  mntrh  Ix-lter  <))»nition  in  thiTH'  ca.'W-s  thau  cuu- 
cJeation.  The  method  is  that  dcvtricil  by  Muk«.  Tho  eonjuoctiva  should 
lie  dissected  for  some  diriianc«  around  the  cornea;  the  cornra  should  then 
be  reraoveti,  together  with  a  triangular  portion  of  the  sclerotic  above  and 
tmluw.  The  contents  of  tJie  eye  are  then  reniov«l  with  a  Volknmno 
spoon  ftod  the  cnvity  irrigated  with  a  solution  of  mercuric  bichloride  (1  to 
3000).     The  glass  globe  is  then  inserted  and  the  scleral  aperture  closed 
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vertirailly  by  (bur  or  five  white  «lk  suttirea  [ihs^kI  thn>u^h  the  entire 
tliirkn<iw  i»f  tlie  wluni  and  ullowod  to  n-iuaiu  pi'rmuiifiitly-  Tlie  onnjuno- 
ti\"«  is  then  united  tnin»vt'i«olj'  by  tliirt-  or  four  h\w^U  wlk  mitiiit»,  which 
are  subfleqiieDtly  rcmov«cl.  All  tb«  Ktcpo  of  tlic  opcrnlioa  Arc  done  utider 
the  stricteat  antiac^ptic  piVicautioD^ 


INFLAMMATION  OF  THE  CAPSULE  OF  TENO.V,  OR 
OCUU%OKBlTAL  FASCIA. 

lu  nuiiiy  furiDsof  retro'biitbar  iuBammation  tbe  oonuectivc  ti^euc  which 
entpnt  into  tjio  rormatifni  ot"  tbe  fibrous  t-a|ihiili'  of  tbe  evi-bnll,  «iid  whidi 
is  intimnt^ly  {•onncrtfHl  witli  the  rptm-biillinr  ]u)i{HiHf  tissue,  iNxtimre  more 
or  leaa  involved  in  the  infliinimatonr  process;  hencp  in  nil  caaes  of  pro- 
nounced orbital  cellulitlt  or  pampbtbalmitis  tlie  capsule  of  Tenon  is  aleo 
the  scat  of  iiiflaiumation  sod  infiltration. 

The  ooiibwirbital  fasria  may,  however,  be  attaekwi  by  an  inflammatorj- 
procwis  primarily  and  imle]*nd<?nt!y,  withuiil  tbe  coexist'Cnce  of  orbital  cellu- 
litis. The  KffmptomM  of  a  wt'Il-raarlitHl  fuse  of  iufluminutioii  of  tic  cajwiile 
of  Tenon  art-  swelling  and  wtltnia  of  iUv  npjx'r  lid,  inoinly  (■onRneJ  to  the 
upper  or  petro-tamil  portion  ;  ])nin  on  tlie  slightest  moveincnt  of  the  ere- 
l>alt ;  slight  e\opIilliuhiio«,  |*onerally  straifrht  forward  ;  limitation  in  motility 
of  llic  i-yebttll ;  mid  cbcinosir*  more  or  less  marked  of  the  ocular  conjunrliva. 
This  may  be  tY>n(ii)c<l  to  a  small  area,  and  looks  like  a  veniele  flitiiated 
usually  over  the  inscrtinn  of  tbe  tendon  of  one  of  the  straiglit  niunelea  of 
thp  eye.  or  it  may  extend  all  armind  the  anterior  st^raent  of  the  glot»e. 
The  media  of  tbe  eye  at  fitvt  arc  clear  and  the  fiiuduji  is  uornml.  It  may 
be  either  idiopathic  or  traiitnatie  in  origin,  nnd  the  nature  of  tbe  aOection 
varies  according  to  it^  origin.  The  idiopnthic  form  is  almmt  always  of  a 
rheumatic  or  gouty  nature,  h  mild  in  type,  and  the  exudation  is  of  a  serous 
I'haruc-ter.  Tin;  propnoais  is  good,  thoUKh  tbe  duration  of  tbe  disease  may 
be  prolonp-d  to  n-ceka  befi.*rc  resolntion  is  established.  The  tmunmtie  form 
is  dne  »omftinie«  to  nreident-'i  like  iK-netrating  wounds,  but  h  pnemlly 
the  result  of  some  surgiral  o[)er!ition,  notahiy  ti-notomy  or  advaneement  of 
a  miisrJe  for  the  cure  of  stmbismus,  «ud  (|uite  u  uumU>r  of  siieh  aispfl  have 
been  piibliHlted.  The  inflammatorj'  process  is  hen-  alnio!-t  alwavs  a  su]>- 
purative  one,  and  the  proijnosis  is  alwnj-a  grave.  Tbe  writer  has  known 
of  a  oajte  in  which  »iniult:ui«tu«  leuotomy  of  both  iuterual  recti  munclew 
was  followed  by  pnriUrnt  inflnmnifltiou  and  loss  of  lnjth  eyt«. 

TyttthnffiU. — III  the  idiopalliii-  furiii,  the  trcAtiiieiit  Hbuuld  conxist  of  hot 
fomentntions  to  the  closed  Hd«,  more  or  l«w  enntinuously  npplied  aeeordiog 
to  tlie  severity  of  the  attack ;  anodynes  to  relieve  pain  ;  and  fbe  internal 
adminii«tTation  of  |>otaHHium  iodide  or  sodium  salicylate.  In  tbe  traumatic 
form,  the  hot  fomentations  sliould  lie  of  mLTcuric  bichloride  (1  to  6000), 
and  the  cula-de-sac  should  also  be  fi-equently  irrigated  with  the  same  solu- 
tion.    Any  tiignttof  tbe  formation  of  puit  muitt  be  followed  immediately  by 


ntSBASES  OF  THE  OBBIT. 


I 


free  indstons  info  Ibe  ni{Kiuli>  at  the  point  indicated,  and,  if  nocessan-,  Uie 
iiu!)siuns  ^lould  he  carriwl  Wfll  liai-k  Into  the  nrhital  wlltilar  tissue.  Thi> 
vtHimU  ^huiild  thai  lie  frccjiientlv  irrigau-d  «itli  ati  aiitiHcptir  Kohitiun  and 
free  dnituge  maintained.  If  f^eupral  orbital  cellulitis  ctiu  be  pnn,'cnt(d, 
tbe  case  will   recover,  witli  restoration,  at  Icnst  in  ]K»rt,  of  the  fiiDctions  of 

tbe  eye ;  but  if  cellulitis  be  devclo|)ed,  the  eyeball  will  probably  be  lost  by 
pBDopbtlialtnitia. 


I 
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THROMBOSIS  OF  THE  ORBITAL  VEINS  AN'D  CAVERNOUS 

siNua 

In  j)hli-^:Tnonou!i  inflammation  of  the  orbit,  tUromUBis  of  the  orbital 
vcius  aJmudt  of  nweesity  octuns,  and  is  rt-cogiiizwl  as  lui  oidinury  eoinplicu- 
iwHi  of  orbitid  ci-llulitis.  Pure,  uDcompliuitcd  thromlKi8i>>  of  tbv  orbital 
Tri[»,  wilhout  any  demon strahle  <.nu^,  is  difficult  to  distinguish  from 
pklcgmoDOUS  cellulitis  of  tlte  orbit,  as  similar  symptoms  occur  in  both  dis- 
eases. If,  however,  cerebral  symptoms  inauifcst  tlienisetvee,  theae  prove 
that  the  cavemoua  Mnim  han  become  involvnl  in  the  proooe. 

ThromboBiii  of  tht^  cnvemouit  -linna  is  not,  strictly  K|)ealiin];,  ft  diKease 
of  the  oH>it,  but  it  produL-m  m  many  orbital  symptoms  that  it  au-ius  ticst 
to  consider  it  here.  Tbo  ttironiboti<.'  proc<e(9s  may  extend  from  the  orbitol 
ireiiM  to  the  siniis,  nnd  thenoo  to  other  eoDnec>ting  (tinuecs,  and  give  ri^  to 
ROO^nind  cerebral  symptoms.  If  tho  prop»t^  extendi)  from  one  cavernous 
sinus,  through  tbe  medium  of  the  sinus  eircularis,  to  Uie  uivernous  sinus  of 
tbe  opposite  side,  there  will  result  obatnietion  to  the  veuous  circulation  In 
both  orbits  simnltaneon-iiy,  bilateral  exopbtlialnioA,  <i>denia  of  the  lids  and 
fux,  grave  flen^ral  Hyni|itonis,  and  usually  death,  It  is  a  very  fatal  and, 
fortiiniitely,  a  rare  aiJeetiun.  The  BymptoniM  an-  more  or  low  ])rnn(»mi«tl 
exophthalmos ;  p<miJ,>')$t<(  of  one  or  more  wi'  the  ocular  mti»cU«  from  pressure 
on  their  oervui,  or  the  de^'elopment  of  viiiull  alM<x»;f<»  in  the  niuwuUr 
tissue;  ced^ma  of  tho  conjiinetivn  and  eyelids,  tKiuietiuics  extending  down 
opnn  the  cheek  or  upon  the  temple;  more  or  lew  immobility  of  the  ej'e; 
iuteoM;  poiu  in  the  ophthalmic  branch  of  the  6f\h  nerve,  ineludinj;  the 
SDpra-ortntnl,  supra-trodilear,  and  nasal  terminal  filaments,  followed  in  many 
casH  by  aniCHthc^a  of  tlie  same  uer%'«<  fnnu  pnvKiire;  mydriusbi;  eugorge- 
mvDt  of  the  retinal  vein^,  nnd  even  (HipilUtii^ ;  ini|iairE-d  vi^iion  ;  antenlhcHin 
of  the  cornea,  and  poesibly  comeal  abeevsi),  from  impuiri.'^l  nutritiou  ;  wdenia 
of  the  mastoid  r^ion  ;  delirium,  rouui,  ami  death.  The  rHimd  engurge- 
mi-nt,  like  the  exophthalmos,  ia  due  to  tbo  exli-eme  doRree  of  venous  stasia 
which  e-ii-itu  in  lhe«e  <■»»&.  The  iedenio  of  the  mastoid  region  is  also  due 
to  the  same  cause.  In  till'*  ngiuu  lUe  emi^^iry  vein  of  Santoriai  empties 
into  the  traosvcn^L-  »inos  and  thus  indirtilly  into  the  eaveriions  sinus,  so 
that  ooelufiion  of  the  hitter  siiuis  wonld  indirectly  produce  venous  stasis  in 
the  mastoid  region.  Whenever  ihi^  mastoid  wdenia  is  present,  i(  liirtns  an 
important  dia§pio3tie  sign  between  thromboeis  of  tbe  einua  and  retro-bulbar 
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odlulHi^  for  it  in  nowr  pret^'nt  in  iho  latter  di^inse.  Tf  the  thromboHS  bo 
of  a  aepttn  character,  whrthrr  as  a  miiilt  of  local  or  of  Rpneral  infortion.  smaJl 
ahooeaxB  may  be  developed  in  the  eyelids  aiid  vicinity,  aud  d«atli  muaJiy 
Ksulta  from  meningitis,  abecesB  of  the  brsin,  or  pyemia. 

The  proffnom  is  verj-  unfavorahk-,  moat  cases  terminatinjr  fetally. 

The  causes  of  thrombusix  of  the  cnviTiMma  niiius  an-,  iKKimliiig  to  Berlin, 
manuniiecrmditloa*,  iafect!(iu»  diiwaws!  by  metaHtasin,  diseases  in  the  vicinity 
of  thi-  I'inii.'i,  rttieli  OA  cnrii'!*  of  the  iK-tnwis  bone  or  ubMucsiwd  at  (he  roots  of  the 
teeth,  coniprrsHion  of  the  niniis  or  of  the  veins  of  the  neck  in  its  vicinity, 
chronic  stippnrativc  otitis  media  with  extensive  disease  of  the  pctrons  bone 
or  other  Imuoi  of  tlic  ^kull,  facial  erysipelas,  boiU  on  the  fiiw,  punilcut 
depwits  about  tlio  head,  scarktiaa,  etc 

ENOPHTHALMOS. 

Enophthalmofl,  or  retraction  of  tliu  eyeball  within  the  orbit,  ia  a  condition 
wliicli  has  ooeasiotially  been  ol)9Prx*ed.  It  may  be  of  idiopathic  or  of  trau- 
matic origin.  Von  Gracfe  oliserved  a  derided  backward  ginkins  of  the 
ej'eball  in  rholera  piitieuts  to  sueh  a  degree  that  in  some  caaee  the  upi>er  lid 
actually  curved  bockn-an).  The  Binking  of  the  eyeball  orcasionally  observed 
in  exbauHting  di«.'aR«  is  perhaps  mon'  seeming  than  real,  ihongli  it  may  be- 
an actual  ixw-ssion  of  the  cyu  due  t<i  ubtMirption  cjf  the  retm-buUmr  fiitty 
tiMUf  of  the  orbit  Bj5mstT6ra  lias  described  a  variety  of  cuophthalmo* 
ooeurrinf;  perit«liiTiIIy  with  netiml);iii  of  the  fiftli  pair  nf  ncr%-c«  ;  ami  the 
displaceiDcnt  Iwkwanl  of  the  eyebnll  whieh  lins  lK>on  observed  in  rn>M*  of 
paralysis  of  the  fp*'m|>athctic  nerve  is  probably  identical  with  tliis  tbrtn. 
EnopbtbiUaios  of  traumatic  oripn  is  met  with  in  caees  of  fracture  of  the 
hones  of  the  orbit,  and  has  Ijeen  known  to  follow  the  injury  immediately. 
When  the  sinking  backward  occurs  later,  the  retraction  is  pitibably  due  to 
the  influeD(^«  of  cicatrizing;  lutndH  in  the  orbit.  The  latttT  coudition  may 
reeult  from  a  chronic  cellulitis  of  a  low  grade,  as  well  as  iVwni  opemtive 
prooedurea  in  the  deeper  piin«  of  thi?  orbit,  such  ss  the  rL-niovnl  of  Inmui-s. 
Traumatic  euophtlialinos,  aeuntling  to  Lang,  is  due  to  iodirect  fracture  of 
till*  QiH)r  of  die  orbit,  which  lh  driven  iutu  the  antrum  :  as  a  result  of  this 
the  orbital  apaee  i«  cnlarpil,  and  tht:  Lyi-ball  ia  pushed  back  by  the  pressure 
of  the  external  utmotrpherc.  In  all  euwes  of  enoplithalmo^  the  luterpalpeliral 
Rsiure  is  narroirwl,  and  in  many  of  them  there  it!  myosis.  Enophthaliuos 
aim  occurs  iu  ueurulie  facial  ntropliy. 

PUI^ATING   EXOPHTHALMOS. 

Pulsating  exophthalmos  is  a  diseaaeil  process  which  is  characterized  by 
a  pecoliar  group  of  syiaiitomis  as  follows:  1.  Protrusion  of  the  ej-«baU 
forward,  nwl  usually  a  litlle  ilowawwrd  imd  outwanl,  2.  The  present  of 
peculiar  audible  noines  over  the  region  of  the  orbit  ami  alw  over  a  more  or 
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CKteoaive  region  of  tbe  skull.  3.  A  diutim-t  |)ii1<;nti<iii  tlipniomtniblp  ua 
eyebd]  nr  over  any  sput  urrcgiunof  tht-  utiu-riur  orliitiil  aixTturt-.  Tliia 
coni^ilvx  group  of  «yiti])tunjii>  U  iluo  to  u  Iwton  xttiiiiUtl  eitluT  in  llio  orbit 
itwlf  or  ID  the  cavity  of  tJic  MkiiU*  If  the  U-atioti  be  id  tbo  orbit,  it  tiiny  be 
B  trap  ftDeuritnu  or  n  tniiiiuatip  or  8]>urioiis  nDouri^m.  The  latter  niny  be 
diOitse  or  ciniiniscnbetl,  or  it  may  ixinimuuicatt-  willi  botb  ailery  atiil  veia 
aoi)  form  an  arteno-venous  or  vari«o!*e  aneiirit*ni.  Some  of  tlie  rarer  It^tuonH 
lifodficiug  tite  ^yi)i|>tuiiit<  of  [nitsaiin^  i-X(>|ibtbaIm<iH  arn  Hn<-iiriHtii!«  by  anaA- 
tomosis  and  tnu;  angionuita  nr^rectilo  tiimoTs.  If  (.li<<  U-sion  !»■  sltiiatnl  ia 
the  esvitT  of  the  skull,  it  nuty  be  nn  aneurism  of  thi>  ophthnlmic  artery  at 
Its  ori|pD  from  tlie  iatemal  caMid,  or  an  aueimam  o(  ttie  carotid  artery 
itself,  or  the  formation  of  a  Bo-called  arterio-venotis  uneunMu  by  a  rtipture 
of  the  inU'nial  i-arotitl  artery  in  tlw  raveruouft  winus. 

Symikomatolog}/. — Tbe  8yuii>toni  first  noticwl  by  ibe  olistTver  is  the 
ncophtbalnio!',  wliirli  i»  geiK-nilty  iinilalcntl  iiiid  of  iviMKlLTnblo  di^rvc. 
VcHi-  uftcn  (]»o  i>ri)trii»ti>n  i*  so  great  that  tbt  Udif  iTuniiot  hv  clowttl  ovci"  the 
tf.  Tbc  prutrtigion  of  tbe  eye  is  fom-ard  and  downn-anl-oiitwnrd  or 
downnnnl-in^Tanl.  The  npper  lid  is  nsually  swollen  anil  tense,  nnd  the 
ekin  i»  livid-rwl  aod  shining;,  tbe  v«ns  belnj^  enormously  swollen  and  the 
temperature  above  norma).  The  tano-orbital  fohl  i»  bwt,  and  in  rare  caaes 
the  upi)«r  lid  is  e\'erte<l.  Tlie  lowpr  lid  is  frequently  everted,  and  the  pal- 
pelnal  wnjunctiva  gmitiy  finollrn  and  pmmineiit.  Thi>  ocular  conjimetivu 
b  cbemotic,  and  the  vceecle  are  enormously  diutcuded  and  dark  red  in  color. 
If  the  pxopb  thai  mot)  be  markcKl,  the  cornea  becometi  dull  and  sliglitly 
elomly.  rojwlily  iiloerntefl,  and  Ioi^m  it«  senBibiltty.  Tbe  iria  bceomea  very 
Itypeneniic  and  dilated,  and  ai'ia  very  sluggishly.  The  protriidini;  eyehall 
can  readily  be  replaced  in  the  orbit  by  prwteiirc,  but  tbe  exophthalmos 
iminedlately  returo-i  when  the  baekward  pressure  is  relaxed.  The  pulsiitlon 
of  the  eyelwll  is  wmetioR^  visible  t*i  the  eye  as  well  as  perceptible  to 
ilie  toucb,  hikI  i»  rbylbmicul  with  the  puli^-.  In  addition  to  tlie  piilttatioD, 
tW  £ri)^-ni  wlivn  laid  npon  tlie  evcball  wiU  feel  a  more  or  less  diiitlnet 
ikrill. 

Atinther  important  symptom  ia  th(>  prewnra'  of  a  piilsalinj;  tumor  elosc 

Iv  the  eyeball,  whieli  lit  not  alwavH  denion^nible.     It.-4  nsiial  loealiou  ia 

Dpivard  and  inward,  bctweea  tlie  eye  imd  the  upjwr  margin  of  the  orbit. 

The  tumor  is  soft,  very  oompreesiblc,  and  give»  a  distinct  thrill  to  the  Rnjcer. 

If  tbe  car  orthetdcthoficope  bo  applied  lo  the  eyeball  ur  to  tlie  upjier  margin 

of  the  ori>it,  a  more  or  less  distinct  blowing  noise  is  heard,  wbieh  at  lirsc 

tfipetrs  to  be  intcrnittteat,  but  clowr  observation  i«]iow»  tliat  it  is  iiivrdy 

■n  tatensified  eoutinn<iuti  soiigliing  or  itiiirmiiring.     Sometime^  the  aonnd 

diuigM  markedly  in  piteh  and  l)econK«  nlmmt  whistling.     By  (^ompre^ion 

i>f  ibc  ainimim  i-anttid  artery  in  tlie  neck  ou  the  njrrespond ing  sides,  the 

pnWioo  and  noise  ntber  cease  immediately  and  entirely,  or  become  very 

Iiuic)i  less  mnrked. 

If  tlic  cornea  be  oltair,  the  opbtlialmoaoopic  examination  impiently 
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feveals  a  typimt  case  of  pa|tilHti6,  with  llic  veins  iocKased  euomiocisly  in 
diameter  auKi  curiously  dislorwd  aixl  prtT*i-nliup  uumcroos  varicose  dila- 
Liliini)^  VeDom  puUatiuti  i.*  ftlwavii  very  marlfc-il,  and  srtM-inl  piiI«anoD 
oatiicdi^  is  occa^iviially  met  witli.  The  retinal  arteri^  titv  dkIucihI  in 
calibre  and  winctin»«  nppesr  like  mere  threads.  Striated  niii)  jiuactute 
hemorrhages  are  also  often  preeent  in  tlie  n-tina.  These  ophiliahnu^»pic 
symptoms  are,  however,  by  n<>  nK«n»  always  pnf^ent.  In  caws  with  murked 
deterioration  of  X'tt^ion,  lhi>  opti<-  disk  3p|M<ar:A  ilt.4(Y>UHTd  and  of  a  dirty 
ydlow,  witli  engnr^i  veins  iitwl  atteniuitr^)  arteries. 

When-  the  pulsation  of  the  eyeball  is  marked,  a  rhythmiral  movement 
in  thf  papilla  synclironoitB  with  the  cardiac  systole  has  be«i  observed. 

The  media  of  the  eye,  exce])t  the  cornea,  are  iisiially  transparcat. 

The  motility  of  the  upper  lid  atid  of  th«  eyeball  i.4  decidedly  limited  in 
almost  iTerr  ciuc.  The  pnpil  is  dilated  and  ii.si]nlly  immovable.  The 
•coomiDodation  is  diminished  or  entirely  lost,  and  the  rcitnctioo  of  the  eye 
is  »unietime»  K-ssL-ncrl  by  pressure  from  behind  ugion  tlto  eyeball.  T1h>  con- 
dition of  tho  vtaon  \*arifiB  greatly.  In  the  gr^t  majority  of  instances  it 
either  remains  iulait  ihmuirhout  or  in  but  slightly  alfct-ted.  In  a  gmall 
mioori^  of  caw*  the  viKion  «!rms  to  be  ecrioutfly  affwtwl  from  the  be- 
diming of  the  diitetMf,  und  in  some  few  ouws  is  rapidly  mid  permauently 
dcstTOved. 

Id  addition  to  the  di.tturiwnce  of  the  viition,  we  gunietiiDee  meet  with 
diminution  ur  entire  loss  of  aensihility  In  the  n^on  of  tlte  first  branch  of 
the  trifacial  ner\-e,  paralysis  of  the  facial  ner^'e,  and  certain  anomaliee  in 
the  een^c  uf  hearing. 

The  mihjfelirt  syniplonis  are  generally  verj'  annoying.  There  ie  often 
severe  pain  in  the  orbit  aixt  bead  fmm  tlte  very  bt^inning,  and,  though  it 
may  subside  and  even  i-ntirt-lv  di»u{ip<^nr,  il  !:*  iiMially  present  till  tlic  end. 
The  ftaticnbt  complain  of  a  knoeking,  roaring,  or  biizziag  in  the  hi^  and 
eant,  which  is  even  more  a&ooying  than  the  pain.  Vertigo  is  also  men- 
tioned, as  well  as  a  constant  lii-liug  of  luat  in  the  hind. 

Jllioloffg  ainl  Cour^  of  the  Divnut. — For  convcait-nce  the  esses  of  piil- 
aating  exophliialincitt  may  be  dividi^  into  two  ehiiw«s  apontaneoua  or  idio- 
pathic and  traumatic.  In  the  idiopathic  casee  the  appearance  of  the  symp- 
toms in  tiic  great  majority  of  awes  is  ver>'  sudden.  Without  any  warning, 
ilie  (wticnt  ie  wizcd  with  a  sudden  severe  |uiu  in  llic  head  or  cyelwll,  or 
he«nt  a  ifiidden  noi&e  like  a  pistoWhot  in  his  cur,  accompanied  by  a  fctrlin^f 
as  if  «om*'thing  had  burnt,  inside  the  orbit  or  sknll.  This  i.i  follovvod  by  a 
l>ii7.KiDg  «:>r  ttNiritig  in  the  head,  which  rapidly  increa^eti  in  iiiu.-nsily  and 
never  cease*.  After  a  t*ew  hours  or,  at  moat,  days,  the  lid  bt^ns  to  swell, 
the  eonjiinctiva  lieoomcs  cbemotlc,  aiul  nil  the  other  symptoms  rapidly  make 
their  ap[>nmuioe. 

In  tlie  traumatic  casen,  or  at  least  in  tho  great  majority  of  them,  wc 
mu*t  look  for  an  injury  which  from  its  very  imlure  is  likely  to  have  prw- 
diKC-d  m  tractnre  at  the  base  of  the  itkull.     The  jwtient  may  be  found  un- 
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iniKi  and  tilpnlin;:;  fniin  one  or  built  ears  an  well  ait  rrtiRi  th<>  noN-  and 

iUj.  Tbe  bleeding  from  tht-mr  iiiav  \k;  utiil  usuully  b,  i-otisidci'aMi',  and 
lasts  for  soveral  bourn.  Soiiu.'tiDK^M  iht-  |Htticiit  Is  bain![ilcgic  on  ttic  aide 
correspondiog  to  the  bleoJiDg  from  the  ear.  In  somt  <«8(«  tWre  app«ir 
iniiiwdialidly,  or  after  tla-  I«|i»»e  of  a  i'vw  hours,  a  Bubeoiijunftival  hi-uior- 
rhogi-  and  «vliymo»i«  of  thi*  lids,  wbicli  pojat  to  Iitiuon'buj^  inUi  the  orbital 
tiBMUc  und  rnHturcof  tlto  roof  of  tlie  orbit.  The  exopbtliidiiKM  and  tliu 
piilsiition  r»pxt  follow  with  tolcrablo  mpidity,  and  if  Iwth  ovhiu  atv  involved 
in  llie  injury,  the  jiriitnifion  nocnn  .-XTOiier  in  one  orbit  than  in  the  other. 
In  the  grrat  majority  of  caaeB  all  the  important  nymptonis  are  developed 
n-tdiln  the  first  two  tnontbf).  In  some  rare  (.■ases,  however,  the  progress  of 
th«  diat^te  lit  very  la^ddiotu,  and  the  objetrtive  eymptituns  tnanifest  tiicm- 
selvei  only  nfti>r  a  number  of  months  have  elapsed. 

In  a  (frtiiin  nnmlxT  of  msrs  liciuorrbu^-s  ot-vtir  rt-iHtitodly,  und  of  00 
tlimkteniog  u  chararter  tUul  li^pitiuti  of  tiie  cointnoii  carotid  lK-comi«  uvocs- 
aur>'  in  order  to  save  tbe  life  of  the  pati(>nt.  They  iisnally  come-  from  the 
ame,  tlioi^li  they  liave  been  known  to  eome  directly  from  the  tumor  thron^i 
a  rupture  in  tin.-  tonjiinftiva. 

A  i<:w  vaMii  linvit  l)eeii  put  on  record  in  nhich  H[Mntaiiooiis  resolution 
and  dinppcAmnce  of  the  tumor  and  Rab^iidpnce  of  all  the  .lymptonm  have 
occurred.  There  nre  nlw  ra.'tps  which  have  In-en  iipiwn'Ully  healtd  by 
dietetic  and  nieilicinal  tttatmcnt,  but  thiy  form  a  Hmall  minority  of  tlie 
cases  that  ap]ily  for  treattnent.  The  i(Iio))ittliic  amen  seem  to  owur  mainly 
In  the  fejnale  sex.  fiir  of  tlnrty-two  inieh  coses  roport«l  by  Sattler.  twtntj-- 
tbree  occurred  in  women  and  only  six  in  men.  In  three  caseti  the  eox  wa« 
Dot  mentioned. 

Mo#t  of  till-  CTis*'*  of  idicipnthic  piilradng  exophtJialmns  occur  hetween 
tlic  tliirlieth  and  fiftii-tli  yt«rs  of  age. 

Traumatic  pul^iting  exophtbnimog  ia  tnot  with  mtidi  more  frev^uently 
among  men  than  among  women,  which  is  what  niighl  be  expected  from  the 
won-  dan^eroufl  nature  of  men's  occupations. 

Patitoftifft/. — The  true  juUiology  of  pulsating  exophthalmos  ti*  but  tittle 
understood.  An  uutoji^y  ha^i  t>eca  made  in  only  a  "very  limit«?d  number  of 
the  imblished  <3UH.it,  und  tlx-  reiiidlH  of  »uch  cxuniiiiution  were  »o  %'anoU8 
that  the  true  nature  of  the  Iwion  cuiuiut  be  exactly  dctiTmiaed  In  ever}' 
nee.  Anetiriitm  of  tliv  ophthaliule  artery  witblu  the  orbit  has  twice  been 
found  in  the  cadaver. 

Is'unneley  reports  a  «we  of  aneiiriifln  of  tlie  ophtlialtnic  art«^^ry  i»o»terior 
to  tiie  orbit  iu  a  patient  upon  uhoin  the  coniinoti  i-aixitiil  urtcry  liod  been 
ligated  live  years  previously  for  s]>oti4aneoiis  pulsating  exojibtlialniint.  In 
I  numbOT  of  cases  of  tniiimatio  oriEin  the  aiitoiisj"  n'vwUed  Ineemtlon  of 
thr  internal  carotid  within  die  cavernous  sinus.  Spontaneous  rupture  of 
ao  anearism  of  the  internal  carotid  within  the  cavernous  sinus  has  also 
bcm  funiKl.  Another  pusl-niortem  result  was  inllHnmmtiou  and  thrMmlx>sis 
of  the  eavtriHrtis,  circular,  and  trausverae  siauwM  and  the  uphthalmie  veins, 
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with  purulent  softeninp  of  (lie  tlirombi.  The  iiK«t  exhaiustivr  account  of 
the  subject  ib  giveo  by  SatUer.'  Of  eiglit«ea  aiitopeies  iv(^><»rl<.xl  »!nw  llie 
piiblimtion  of  SatUeHs  article,  in  <iev-«i]  tliere  vraa  no  aQcurioiu  fouod. 
Of  tlie  elevcii  reinaiiiing  <aB«i,  aneiiriHra  of  the  ophtlialmie  artery  in  tho 
orbit  was  fouod  in  two  owes*,  anenrifim  of  tlie  same  arlcry  before  its  en- 
tranec  into  llic  yrblt  was  foimd  in  one  caec,  in  four  cases  of  trauinstic 
ori^n  tJicn^  wiw  in  aneurism  of  the  carotid  i>rt«ry  in  tho  <'nvoriioiif>  »lnus, 
in  throe  Hii*8  tlip  rnrotid  anpurism  had  ni|>tiiml  in  the  mvprnous  tqniig, 
and  in  one  raw  there  n'as  spoutaiiwiis  dllatatiun  of  tlie  carotid  arter}*  in  the 
cavernous  sinus. 

Dia^uma  ami  Prognonia. — II  I*  always  0  difficnilt  matter  to  distinguish 
between  tliediflureiit  varipti«iiif  piilsntinfi  tumors  in  the  orbit, and  in  niauy 
of  tht-m  it  ia  wi-U-nigh  ini[)oKHiblc.  The  lirst  and  nit»t  imiMtrtant  point  for 
U9  t«  di.'ti'rmine,  if  wccan,  is  whether  tlie  pul'^ating  exoplitlialraoa  in  n  g^ivtm 
ciiM-  di'peiuU  on  a  iK-nign  or  malignant  tumor,  or  on  an  aii<.iininn,  or  on 
inflammntion  of  tlie  giiiu»!C8.  A'astmlar  tuinnni,  ao  u  rule,  arc  more  resistant 
to  pressure  than  aneiirisnis.  and  th«ir  |Hmitinn  in  tlie  orbit  is  imiially  out 
of  the  line  of  the  axis.  Their  devdopinnit  is  much  slower  than  that  of 
an  aneurism.  Malignant  lumom  nf  the  orbit  with  piiWtton  and  protru- 
gion  of  tlie  eye  are  generally  of  rapid  ftrowth,  and  are  apt  to  be  arrom- 
pioiiHl  by  I<K"al  heninrrhajrirs,  nietnstatic  growths,  and  ft  jT'''*'*™!  au-"hectic 
ooDtlition.  PuWtin);  un):u>mata  are  le^  painful  than  malignant  tumors, 
and  tend  to  i-xpand  niort-  ea»ily  after  removal  of  pressure. 

Another  im|>or(anl  point  in  dtajcnoHiH  \n  to  determine  the  iMweihle  looa- 
tioa  of  au  aaGuriBin,  whether  in  thf  orbit  or  posterior  to  the  orbit  in  the 
aDDS.  We  may  have  both  true  and  fiilse  ant-nriama  oi'  the  ophthalmic 
■rterj'.  A  diffuse  fals?  »tiiniri''ni  in  the  orbit  may  be  due  to  laceration  of 
tbe  opiitluiliuic  aitery  in  the  optic  foramen  by  a  fracture  of  the  wall  of  the 
canal.  Aneurism  by  anastoraosis,  or  the  aotalli-d  drwid  anetiri&ui,  has 
never  yet  been  found  in  the  orbit,  though  its  preBcnce  ha»  often  been 
awunied.  Mixed  Uimors,  jiaitly  aiigiomntotis  and  partly  aiiciiriiinial,  have 
been  met  with  in  the  orbit  a^  in  other  i-e^iioni;  uf  tbe  b<xly.  The  exact 
mode  of  origin  of  these  mixed  forms  is  not  positively  known,  but  it  \% 
probable  that  they  arc  developed  in  ihc  same  way  a«  is  seen  in  llie  irona- 
formatiou  of  simph',  non-pulsating  nicvi  in  llic  skull  aud  face  into  ]nd,<iting 
vascular  tumors,  and  one  such  msc  has  been  reported  by  Frothingham. 
The  plexiform  anijiomata  tKvasiomilly  met  with  in  the  orbit  are  essentially 
venous  in  character,  coiisi-rtiug  of  a  convoluted  niaea  of  dislonded  veins 
held  together  by  looee  connective  liesiie.  Tbe  congenital  ^-anety  of  pul- 
sating ftnf»iomatn  may  be  eoiifounded  wiiJi  a  eongeiiital  rneephalooele,  and 
liero  tbe  differential  diagnoeis  must  be  based  mainly  upon  tJic  obieelivo 
symptoms.  AnoUier  form  of  vascular  tumor  in  the  ori)it  whiiU  may  bo 
oonfounded  with  true  piiWting  ejcophtlmlmoi*  '\»  a  vnncoet-  diltitHtiou  of  the 
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^hlbalmic  vtam  anil  tlit^ir  brandies,  but  the  coiubinnl  symptonm  are  qiiite 
<liS«rvaC.  la  tbc  IntU-r  cuailUiun  there  un*  uu  pulHUtiuii  auJ  iio  bniit,  and 
none  of  llio  ii^iial  ^^vmptoms  of  stasw  lii  tlio  orbit  nnd  eii'cball. 

8(i]t  fliiotlKT  Ibrm  of  xiiecular  tumor  mot  with  iu  tlie  orbit  is  the  pul- 
^ling  eneephalokl  tumor,— a  v*ry  rare  condition.  When  a  soft  orhil&l 
lumof  is  Iouik)  to  be  very  vascular,  vitli  nuaiemuB  large  artcriee  niuaiiig 
through,  Trliipli  five  it  a  At-itled  piilnetin^  eiiarncter,  It  is  alnioHt  pprtaio  to 

tb*»  maliciiant  anil  sanvimntoiLi  in  <'hiimrt<»r.  Siieh  n  tiimni"  is  apt  to  ho 
verj*  Mitl,  altniMil  f1iirtii:itiii|;  in  ■■lianK'tcr.  nnd  with  a  sinonth  Hiiriiiiv.  nnd 
tnay  be  frwinently  mbtakea  for  a  true  pitlsaling  exophtiialmof.  But  siirb 
a  tumor  don  not  rtehl  as  completely  under  the  prei^ure  of  the  fillers  as  a 
tnie  pnlaatJng  tumor  do«.  Another  point  of  differential  diagnoeis  is  the 
poMtwa  of  tJie  pulsating  tumor,  tJie  true  piilfiatiug  exo|>hlbalmu«  being 
more  freqiienlly  iouiid  at  the  iip])or  nn<l  inner  [wrlioii  of  tlie  orbit.  Mul- 
tiple pulMitiiij;  growiUit  in  and  about  tltc  orbit  would  iudimte  that  tlie^* 
wer?  malignant  in  diameter. 
H  Whfn  uro  eome  to  consider  pntholopieal  condition*  posterior  to  the 
orbit,  aswiftted  with  pulnitiug  exophthalmoe,  the  sHliject  becomes  more 
cnmpUeated.  TnJe  aneurism  of  the  opliihalinic  artery  niihiii  the  eavity 
of  t!ie  skull  is  one  of  the  rarest  causes  of  piiUdting  exophthalmos,  and  theoi 
odIj  when  ii  had  bwu  <lev-eloi»c«l  very  rapidly ;  fur  when  siieh  an  aneurism 
has  litt-'n  iievfl(i|ied  grfuUialhf  to  «iieh  an  extent  iw  to  w)mpm«  thccatibrc 
of  the  o|)}ul)alm!e  vein  and  cavernoiu  sinus,  all  t^tgns  of  stasix  uitd  pnlMition 
in  the  orbit  may  be  frntirelynbftent.  owing  to  tlie  development  of  a  eollaternl 
ci rmtlaliofl.  This  opinion  reeeiv**  itm-oboration  from  a  study  of  the  nues 
of  true  aneurism  of  the  internal  carotid  witliin  tJieeavemous  sinus.  In  none 
of  the  ra."es  whieh  earae  to  aiit(i|>sy  were  there  any  »i^s  of  stasis,  pxophtlial- 
.,  or  pulsation  in  the  orbit  dnring  life.  Most  of  the  cases  of  pulsating 
-hlhaluiofl  consequent  on  some  e.vtra-orbi[al  lesroa  have  been  found  to 
V  due  tu  a  rupture  of  tlie  iuteriinl  carotid  within  the  cavernous  itiuiis. 
Tbe  rupture  niiiy  be  of  ispontaii«iQiii<  or  trauinatrc  origin.  If  s{)0»tam-oii», 
the  rupture  ha.-*  oi-cnrn-d  either  in  an  artery  already  Uie  t^nt  of  an  aiK^irit^in, 
win  a  vc«m!'1  nitli  abnormiilly  thin  and  ilii«eiLsed  walls.  If  traumatic,  tlie 
urterial  wall  may  hnve  l»een  cither  dinctly  or  indircelly  torn  as  the  nsult 
'if  iDJarT,  The  traumatism  nwy  Ix-  tilher  by  means  of  a  tbreigii  Ixxly  like 
t  ballet,  or  by  a  splinter  of  bone  from  a  fmcturtd  skull.  The  ibreign  body 
aui<r  enter  the  orbit  of  one  side,  yof^  throU}^li  the  ^phcuoidnl  ^ninus.  and  wouud 
iWntveruourt  sinus  un  iJie  otiier  Bide,  or  it  may  fotlun*  tlie  orbital  wall  to 
"lifapex  imd  involve  llie  euv<TiuKis  sinus  and  inteniid  eai-otid  arlery  of  tlic 
•lueside.  lodin'ct  tniiuufttisin  i»  miieh  tlie  more  (<oiiun<)ii  euitw.  Here 
*«hiiw  to  do  with  a  more  or  less  extensive  fraeture  of  the  bnw  of  the  skull 
Md  the  probable  Intjenilion  of  the  mvemous  sinus  and  internal  carntid  by 
B  "haqi  9pliuK-r  of  bone.  In  those  rare  cases  in  which  the  sinus  and  artery 
ll8Vi!  been  laeerat/tl  hy  a  tail  or  blow  iijwn  the  head  witlitHil  any  tractiire 
t  the  bose  of  tlie  nknll,  there  mu^t  liave  existed  some;  diseased  euudiliou 
V*J.  HI.-8 
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nipciire.  ilie  imrnd 
0(>DBe(|aeDC«  of  a  nipttire  of  tlii'  iun.>ti<l  :irt'>n>'  iu  tl*e  (wernoii^  hinus  i^  aa 
iiKTease  in  the  tcikmib  prcamin*  in  the  latter  by  thr  iofliix  of  artem)  blood, 
tbp  ttc^ra?  of  vcUk-ii  iJp|ieadg  u]toa  the  extent  of  tho  niptiire  in  tlto  ani>riiil 
wall.  Tbf  si^n^  of  gtit^  are  first  seen  Id  tlie  superior  opiillialmic  vHd. 
AAcr  a  vmning  ttnii*  tliv  artt-riiJ  pnUation  in  i^railualK-  propaf;at«c)  to  tl>e 
veius,  uutl  tlu-n  the  fintt  |KiWt)oti  i»  felt,  and  nsualiv  in  ibe  upper  portion 
of  iIm?  orbit  or  at  the  inner  canthu*  The  »ipns  of  stasis  next  are  met  vr'tih 
in  tlic  rptiiial  veta«,  am)  here  also  ptili^tioD  of  the  reiits  niakra  it»  appcanuKe 
btcr.  Tbe  eatne  distended  conditJon  rapidly  occurs  in  the  nK-ningvut  aiul- 
cerebral  veioa.  whii'-h  in  tin-  rau^w  of  the  violent  jiain  in  tttc  heud  «o  vun- 
flttntly  complaiDi<d  of  by  tlm  [MilientH.  Tla-  bniit  vthk-ii  in  nmny  ciucs 
is  m  marked  an  ob}cttive  »rin]i1om  is  a  rontiuiicnu  muniiur  or  buzzing 
aouod,  which  witb  every  sv^otic  octiun  of  (be  heart  is  oomplioitFd  by 
a  vuiiciilar  oiuruur.  Tltv  eubioctt\'u  noi^tst  are  excessively  annoying  tu 
tb«  patii^I,  but  of  ntndi  leas  cotunjucocc  from  tbe  diaguoetio  elaud- 
poiou 

One  of  tbe  early  t>ytnptoni8'  of  nipture  of  the  larotid  in  tbr  stnus  is 
partnts  of  one  of  tbe  motor  nerves  of  ibe  eve  and  of  tbe  first  bniiK-bof  the 
flftfa  iier\-e.  Tbe  opeie  nerve  is  not  at  first  affected  by  nipture  of  ilie 
carotid,  and  soiuetimw  tbe  vit^inn  n-niainK  intac-t  throucbout.  In  iIxmp 
ca«ca  in  wbidi  tbr  Higbt  'm  cnrly  ami  ;>«-riniinly  atltxiul,  tiiv  inipeimteal  of 
virion  is  due  to  ll>c  very  murUcd  oonditicHi  of  vcnotis  i*la>ifL  BiiudoefiS 
may  fDnie  on  immwiiatcly  artcr  iIm-  oixnirrcnw  of  tlie  ininn*,  and  in  tlien 
■Iniwt  aiwayn  dne  to  n  siniuliantous  Liceraiion  or  ruptiim  of  tlie  optic 
aerve.  As  a  remote  effect  of  sicb  extrenK  injury,  nktratitm  and  perfora- 
tion of  the  oomea  and  irido-cboroidiiis  are  opcasionally  met  witb.  Tlie 
former  of  ibeae  compliwitions  is  due  to  paralysis  of  the  liftb  nerve. 

Those  ca§es  of  puWUng  exophtbaliuiM  due  to  rupture  of  tbe  internal 
arotid  witbin  tbe  ravemuus  sinus  way  be  divided  into  iwo  classes, — via.* 
1,  tbose  in  which  all  tb<>  sytiiptuin.'*  are  ftdly  de\-elo]M4  wiibin  twenty- 
four  boon  of  the  rweipt  of  iIk-  injury  ;  aud,  2,  tboM:  in  wbiob  nwmtlia 
dspac  bpfoneall  tlie  iiyni[MoRis  are  developed.  The  latter  c-iaw  ie  inuc-b  tbe 
more  numcn>iid.  Annhing  whirh  wUl  iiK-rraiK  tbi- viLH-iilar  triisii-ii  witliiu 
the  cnrotid  will  u*iid  to  the  rapid  development  of  at)  the  symplimu',  awl 
diai^  a  gradually  developing  pathological  pruceiis  into  an  acutely  rapid 
one.  Dead-hiMise  iiivc8ti|i;ation£  liave  dt--inoM»ttatLtl  the  faet  tiuit  (hv  internal 
carotid  ia  uiudi  more  prcdispoac'd  to  tbe  detelopHH-ul  uf  auciiri.'^mal  dihitu- 
tioD  than  any  otlier  arterj'  of  a  oorn»|>ondia);  i*in.'.     Oim*  of  the  remote 

iogmcioe  whicli  might  liave  a  bearing  on  the  g^nifnl  fHibie<-t  is  wbctlior 
neoplasm  whieb  has  developed  in  tbo  eavomouN  ianii^,  pm«ed  upon  the 
jolemal  nirotid,  and  extended  into  tlte  orijil.  might  not  givY  ri^e  to  the 
gymptonid  of  pidaaiio^  exophthalmos  by  obetrucung  the  n^iim  veuoiis  cnr- 
renl  through  tbe  aiifK-rior  orbital  fij*MiFe,  Xuuncley  b<'lU>v»^  lhi.»  |>oasible, 
mainly  on  tbeoretiial  grounds     SattJer  ibiiiLa  that  stieb  »ympli:<iui>  might. 
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imluoptl  if  tlip  tumor  in  t\w  wimw  wen-  Rmal),  iind  if  a  f(»l<I  of  iIiiib 
muUT  wure  [Hislittl  furwuTxl  intu  the  orbit  iK-twctm  tlic  surlacc  of  tbv  tiitoar 
uml  tl>e  eroded  bole  tn  tlip  orbit,  mi  tli»t  tb(.>  piiUalion  «if  the  artcr}'  could 
be  comiuiinicntfd  through  tho  m^yliutii  of  iJic  tiimor  and  tlic  moniDg^l 
fluid  ti>  t]it>  tingors  uf  tin.*  ubeerver. 

Id  all  Uk^  cases  tlio  probability  uf  a  apoDtau^Mia  rtirc  is  slight,  luid 
wlica  such  II  trurc  du»  take  plaw  it  t*  «lm(K>t  iilwnyit  at  tlic  oxptmav  of  lo«s 
of  flight  The  pm^ofix  w  to  life  w  not  90  itnfnvoniblc,  (u  wh(>D  d<:«th 
main  it  is  gpiwi-ally  frnm  mtw  (n>nipli<-atirin.  Jn  idiopnthic  rase*  the 
complication  raort  expected  is  a|»oplexy  or  eonic  otlier  eerioiis  brain-lesion 
from  diaeaae  of  the  vawidar  wall^.  In  ti-aiiniatic  ca»c«  Uie  jjreat  daiipr 
is  the  oocmTenoe  of  profus^e  and  r(>pfat«d  hemorrbag-is  from  thp  mvf^rnous 
BDUS,  <sufied  by  fratture  of  t\n^  b<mw  «t  tht!  \iane  of  tii<>  skull,  involvii^ 
iht'  ephcihjiil  Imiic  »nd  ajH-iiint;  the  uintiK.  Kmt^plialotd  ttiiuors  are  of  tli« 
tuo8t  tinfuvorabk-  tyytt^,  luid  always  <.-udi(Dg<-r  lifv.  Fultmtiiig  aiiglonmtu 
grov  slowly,  and  do  not  dircotly  oiulangor  life,  T)nl«s«  of  j^ront  s\xfi. 

TVmtmrnL — This  will  vary  acrordiuj*  to  the  diagnosis  of  the  cxi<;ting 
leaon  and  the  natiiivofthe  original  one,  whetlier  s{M>DtancniiH  or  traiuiintic. 
The  two  diir-f  nurgiml  inctlmds  <d'  trealincnt  are  li>^tinii  of  the  eoinnion 
flarotid  arten'  and  oompretution  of  the  <<ame  artery.  Tbit)  enmpr^tftioii  may 
be  either  inslnimental  or  digital,  the  latter  lieing  the  more  frequently 
L-mpInynl.  Swttlcr  lielievefi  tJiat  digital  i-oniprrssion  ])ijswshw  the  greater 
ndvantages,  fiw  not  only  are  tlie  dangers  wbicli  usnally  accompany  the 
tion  of  ligation  avoided,  bnt  time  is  flli^o  given  for  the  eomplete  de- 
nt uf  ihe <ullatcral  cirenlation,  evenif  »inl)^-«(iiL>al!y  ligation  l>oeiimi>» 
y.  Moreover,  in  llie  majority  of  the  i'a^v  i-iinul  by  nmiprL-siuon  the 
RKcm^fiil  n>Aidt  bat  lit^im  to  npfx^Ar  on  thi-  ibiiil  day,  am]  in  Kome  ha»  then 
been  completely  olitiiined.  Gloppt  and  S<-ai':iimi/z3  first  rejiorted  coa.'h  of 
ori>ital  aneuriiim  eiirp<l  by  digital  «ini|»r««ion  of  ihe  c»n>tid.  In  Gioppi's 
mwtlie  pulHutton  and  bruit  di^pfHiired  in  tijiirdiiy»,  und  tin- sight  rvturuod 
Ml  tbe  eixtb  day,  Seniwniuxni'ii  ««!*i.'  was  i-iuiil  on  the  eiglit<i.iilh  diiy.  Iti 
trauiiiatie  ru»V«  tJie  eliaoei-s  of  riiiiti^r'fiil  re.snlt  by  inliTmilti-nt  digital 
iiprcseion  arc  not  very  gmit.  The  wiUls  of  tiie  niptnrecl  artery,  exoept 
tiic  point  of  niptiin',  am  gener.-illy  lieiihhy  ;  its  iniernal  eoiit  ii^  snmotb. 
Mid  cfic  rvndilione  are  very  unfavorable  for  coagulation  of  bloud  In  tbt 
irterj'.  If  the  laceration  is  extensive,  it  is  highly  improbable  that  au  inter- 
ent  comprcesioi)  lasting  from  five  to  twenty  uiiuul«H  would  pi'odaee  a 
uf  Rufficimt  firnirHss  to  resist  tlie  font-  of  the  bluod-eurrcul  ivlieii  tlic 
tomprcfl^on  wiu  discontinued.  In  the  idiii|iiithi(!  vtm-H  the  <-(>iidiiioii.H  are 
more  fiivonible,  fur  the  iirlerial  wall  irf  almoKt  nlwuys  di.S(>a>4fd,  and  fre* 
qoeully  11^  the  »<cnt  of  ancitrismal  diliitiLtion.  If  Inciting  sueeeiis  ii>  to  be 
vlttainol  in  the  traiimatie  enses  by  digital  coniprrssion,  tbe  nmiptrssion 
ia»»t  lie  continued  uninterruptedly  from  three  to  bIx  hour?,  and  this  is 
extremely  dif&oilt,  on  aecount  of  tbe  jKisition  of  the  carotid  artery  in  tbe 
firek,  and  in  a  Hbort,  tblek  neck  ib  impoiwible.     The  iiimpreaKiou  of  tbo 
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artery  against  tbe  vertebral  column  is  best  done  at  the  level  of  the  top 
of  the  thvmid  cartilage,  at  the  anterior  edge  of  the  stemo-cleida-mafltoid 
nni^le.  A  docile  patient  can  ofleu  make  digital  compression  on  his  own 
artery  better  tlian  any  onecan  do  it  for  him,  and  is,  moreover,  a  better 
judge  of  the  correct  carrying  out  of  tlie  pressure,  by  the  disappearance  of 
the  subjective  noises.  Compression  by  means  of  instruments  has  been  fre- 
()ucntly  tried  as  a  means  of  relieving  or  doing  away  with  the  strict  re- 
<]uiremeuts  of  digital  compression,  but  such  attempts  have  generally  been 
soon  abandoned.  It  seems  better  in  every  case  of  pulsating  exophthalmoa 
to  lx>gin  the  treatment  by  the  method  of  compression,  and  this  at  first  must 
of  mxt>ssitybe  intermittent.  In  idiopathic  cases  this  compression  will  often 
alone  suffice  to  etlet.-t  a  cure.  In  traumatic  cases  tiie  pressure  must  be  con- 
tinuous and  kept  up  fora  numlwr  of  hours.  If  the  latter  does  not  succeed, 
thi>  ^\-ar  is  preparer!  for  a  favorable  residt  from  ligation  of  tbe  vessel  by  the 
(.t^tiiblishment  of  a  collateral  olreulation. 

Ligation  of  the  carotid  is  the  oldest  operation  for  the  relief  of  pulsating 
exophthalmos,  and  has  given  the  most  satisfactory  results.  As  a  rule,  the 
pulsation  and  bniit  disappear  immrdiab>ly,  any  existing  tumor  collapses,  tbe 
eye  oAen  sinks  Iwok  into  tbe  orbit,  and  the  tension  and  distention  of  the 
veins  iu  the  lids  diminish.  Faint  subjective  sonnds  may  return  after  a  few 
hours,  but  the  other  symptoms  Sf.>on  entirely  disappear.  Tbe  swelling  of  the 
lids  and  the  ehcuiosis  vanish,  the  exoplitbalmt^  lessens,  the  motilit)'  of  tbe 
eyelwll  rt'tums.  and  vision  is  gradually  restored.  The  s«-ellii^  and  cloudi- 
m-ss  of  the  optic  disk  subside,  the  n'tiual  veins  become  less  engorged  and 
tortuous,  and  the  bemorrliaj^es  arv  ab^irlMxl.  Paresis  of  one  or  more  of  the 
ocnlar  niu^i.'lt's  s^micliiues  remains  for  a  lonjr  poriiid  unelianged.  In  most 
of  the  t-AA-s  the  cuiv  is  rtmipleto  in  six  wivks. 

Inatvrtaiu  n»mU>r  of  («s«^  the  symptoms  returned  after  ligation  of 
the  csmniil.  soinoiimes  on  tlie  same  side  and  more  rarely  on  the  opposite  side. 
In  tin's.'  rttst-s  it  lias  Ixvn  advistxl  to  ligate  the  external  canrtid  of  the  same 
side  or  the  «»nimon  earxnid  of  the  opjK^te  side,  and  successful  cases  have 
Uvii  ft'[x>nwl  of  Unh  tlut»»»  im'lhixU  ol'  oihtsiius;.  Those  i'ascs  iu  which 
alter  apiwft'ntly  n  (vriipK-ie  tnm'  the  syiuptonis  reiuru  in  the  orbit  of  the 
opiy*iite  side  art'  very  nm'  and  inteix-stiuj:  aiiomalii'S.  Here  the  superior 
ophtbalinie  vein  of  the  side  tii^it  atV^-ted  lias  Uvu  obliterated  ax  its  opening 
into  tbe  (■avenu-us  stuns  liv  the  tim«niiK»sis  of  the  simis  produced  by  tbe 
Hjraiii'n  of  the  «ii\>iid.  Tbe  *-»veniv>us  sinus  sul**\]uently  renins  its  i«r- 
m.»;«iUty.  aihl  i\w  still  \  ieldinj:  eieairix  in  the  anerial  wall  yields  and  opens 
ajraiu.  Tiieaneriai  l-Ksyi  wtaiu  enters ihesiuus.  [wsses  thrtHi^i  the  circular 
s:ni;s  into  liie  vavenu'us  siun>  of  ilie  ojuxisite  side,  aihl  pRxiuces  here  the 
syutptotiis  el  pu'.satiui:  e\«'pUtbalwiis. 

rile  daii^-rs  ;inaeiu\l  lo  th,-  .nvrattou  of  l:»:t«'«»n  of  ihe  carotid  are 
ntv,r  to  l>e  u*si  .-iiiiiu  ot'.  Thev  x\'u-iM  ^'f  tlisturixuKx-s  in  the  wrebral  fimc- 
tioi:^  stwn^larv-  lieuh>rrlw»:e.  aiul  s^'piivwnua  tVvHU  a^vKleuial  wound-poison- 
ittf.     Wv^th  rt^vrts  4;!. hi  jvr  rtui.  of  vUfltlis  in  a  s^rit*  of  s*veo  hundred 
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and  nglily-nine  cases  of  li^tion  of  the  carotid  for  various  discasci^  In 
mxtr-tbrce  atsm  of  ligatioa  of  ibe  artory  fi>r  {uiltwting  exophthalmos,  dta* 
turlmiK.tK  of  the  crrehi-al  CunctioiiH,  suc)i  as  pamlysia,  convulsions,  !<tU]ior, 
etc.,  wf>r«  tihservwl   in  only  four  v&sen,  and  tlirt'e  of  these  ended   fatally, 

Dndary  bpinfirrhiige  may  4xxriir  lwtn*«;n  the  ninth  uad  tlie  twenty  •second 
day,  ami  u  nnmlMmf  fanc^Df  dftith  (una  sn-ymthry  hiiiiorrhagc  have  Ik-cii 
rt-pt>nr«l  atU'r  li^tion  of  tin.-  mrotid  fur  ptdsating  <.'Xoj>}ithuliiioH.  TW 
third  dangrr — (hat  from  sppticRiniu — bus  bveii  rfdimnl  boa  tuiDiiuiiaibylhe 
niod«m  auUH.'|itir  iii«thtidB  of  surgei'v,  and  raiiscs  th«  surgeon  of  the  pn«<^iit 
day  UtUe  or  uo  auxiety. 

Id  puitating  niaiiffttant.  ixtmon  ligation  uf  th«  conimou  <%rotid  for  the 
puqK)«)e  of  nitting  ofl"  thfir  luilriiiit  j*u|)jily  liatt  not  proved  Biic(.>>ii&fid  in  a 
einglo  iwordwj  oaso,  and  has  b«ii  pntin-ly  nhnndotnil. 

In  pvlmttinff  nnffiomaia  some  siKrcFsful  ttt^nltK  havi;  l)tTn  n-porteil  niter 
lifiatinn  of  the  rarotid,  but  ophthalmic  surgeons  have  oome  to  prefer  a  local 
Irealmont  or  oomplett-  Dxtirpation  of  the  tumor. 

Att^npts  liavL'  f«H|U(*ut.!y  Iteen  made  lo  bring  about  «)flj;itUitiou  of  the 
blood  ID  puleating  orbital  uueurisms  by  a<'iipini(rlurc,^lvaiio-puticl«iv,  aiid 
jcdioti  of  itmgnhttitii;  floidii  dC  viiri>>MM  kintln..  Thi-  Ami  of  thi4<u 
has  bccD  found  not  oidy  iitnobvui,  i»iit  ]>oslliv<ly  liurmftd.  Galvano- 
puDTtnre  seems  to  deserve  a  fiirlhcr  trial,  es]Mx-iHlly  in  ca'vii  of  congimilal 
naevtia  of  the  lids  ami  orbit,  in  anpiomata,  and  in  cirsoid  iinciirrfim.  When 
[ffoperiy  done,  it  U  perffclly  safe,  and  niiftbt  juThaps  be  ei^snyed  even  in  casee 
of  pulsating  exo|Jitbaltnf)«,  in  omnLvtion  with  digital  compression. 

The  sutKiitaueom  iujection  t)f  u  Mulutiou  of  ergtitiii  in  ah-ohid  and 
glyrerin  'm  the  iramwliate  vicinity  uf  the  jiidsating  tumor,  as  rtttjmuicodcd 
by  Vou  I.4ijigcnbo4-tc,  hiin  lxi.ii  triwl  in  ii  imrulKr  uf  iv]M»rle«l  nw.",  line 
without  any  iKneHcial  rr^iilt.  InJMiionA  of  »omc  nMgidating  ttciid  into 
ihr  interior  of  the  pulsating  tumor  have  also  lK><>n  n-rtimnir>nd<>d.  They 
ire  more  eOectivc  iu  iheir  action,  but  mudi  more  daupi'rons,  on  arcount  of 
llie  violent  nselJon,  severe  headaebeit,  <liil)s^  persistent  vomiting,  slowing 
uf  (Ih-  pulse,  and  sonictinies  jtanophlhalmitis.  Of  late  yearn  tliis  method 
liu  been  entirely  given  up. 

la  the  rsff  caj>e»  in  which  the  prtitence  of  an  aneiiriitm  witliin  the  orbit 
hs8  been  |»«9itlvely  diagnosed,  especially  if  it  is  far  forward  iu  die  orbit,  it 
tnight  be  well  to  ligate  not  only  tJie  vessels  which  enter  the  nneiiri»in  behind^ 
bat  also  tboae  whieh  luakf  their  exit  in  front,  and  theu  di^^^t-t  out  th«  sac 
attrely. 

In  ptdvating  angioma  il  ia  advisable  tv  dis^oc-t  out  and  extiqiate  the 
ttiliiv  tnniur,  nidier  timu  to  d<']H'n<l  u[k>u  producing  euugiilatiou  of  ils  (X>n- 
tints  by  the  iujeetion  of  some  (H>a<^ii]atiu};  tluid  like  a  soliiliou  of  tanniti  or 
t'f  [dTohloride  of  iron. 

Id  malignant  pulaating  tumors  of  the  orbit,  complete  extirpation  of  the 
Mufia  ia  tbe  only  method  wliieli  proraisex  any  Hitliifnctor^-  results. 
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I»  coDsidfrinf;  the  siibjct^  of  ititnors  involving  the  orbit,  it  is  well  to 
dititinguish  betwei'D  those  nitipliutmi)  wliicli  origin«t«  in  tJir  orbit,  cither  m 
tlif  orltitn!  tir»iie  itself,  the  sheath  of  the  optic  nerve,  ov  the  jiepioHteum  of 
tliv  \n»iy  wiilln,  and  thuse  which  arise  in  simie  oup  of  the  neighlKiring  bony 
cnvitic«  and  which  involvi'  the  orbit  oBcttmlanly.  'Diis  diHtiaction  is 
imporlAnt,  not  mily  fiuni  the  diiijinnslir  Htiitid-|u>int,  but  ulso  from  the  side 
of  eurgiml  iiit^TtV-wnci-;  for  tiw  hx-jition  and  extent  of  «  growth  involvinji; 
tbe  orbit  frofjiR-ntly  decide  not  only  the  quc^tiftn  i^f  tin  opcrntion,  but  also 
the  iinlnrt-  and  ox  lent  of  the  operation  itself.  Mdiiy  of  the  «o-i:«illcd  orbital 
ttmiui's  nv'ise  in  the  rthnioid  oelle>,  the  sphenoid  autnini.  the  frontal  ^iuus, 
the  iiasTH pharynx,  or  the  maxillary  antnim.  It  iit  a  well-known  fact  that 
tntnors  of  the  bones  of  tlio  !<kull,  or  of  (he  !ii[iii.4e.i  eontnined  within  ibcae 
bones,  mny,  and  gHnerully  do,  extenil  in  ovei*y  dinjctinn  fnmi  uni-  Kiniift  or 
Iflbyrinth  U>  uitotlier,  und  oftpn  exist  for  a  long  time  antl  rtm-h  a  lar;^  siw 
before  app(«rinj;  in  the  orbit.  The  growth  of  thcw  tunionj  is  generally 
kIom'  and  insidious,  though  occasionally  it  is  exi.'ecdingly  rapid.  X  very 
extensive  digint^rslioii  of  the  fthinoid,  sphenoid,  and  superior  raaxiUary 
bones  from  tiioiors  slartiiijr  in  their  mtptftive  sitiuaes  may  havi*  already 
oeciirred  liefore  th«>  pn^sijiux- of  su<4i  n  yniwdi  is  iimnirt?«u<«]  in  the  orbit 
by  the  nenal  sigat  of  jtrotnmoii  or  dt^piufeniciit  of  the  eyeliuti,  |>uiu  on 
presauH-'  along  tht-  orbital  walls  or  directly  Whwnrd,  nntl  the  visible  or 
tungiblf  |)r(«ence  of  the  growth  itself  within  tlie  orbit. 

Thcw  tumors,  in  the  literal  narrow  seiiee  of  swellings,  may  be  either 
fluid  or  ^lid.  The  former  ainii)st  always  ariae  in  the  frontal  Bitiiui  or 
ethmoid  cells,  and  uiiitain  ptis  or  mucus.  The  latter  are  (either  solid  or 
densely  gelatinous,  are  always  malignant  in  chiiraek-r,  and  ariae  in  the 
maxillary,  sjtiicuoid,  ur  ethmoid  auli'uiu.  Finally,  n  by  no  nii^ui^  uo- 
common  growth  in  this  lorality  is  a  bony  tumor  or  a  real  ivory  exostosis, 
ariuug  from  ttio  bony  walls  surronntUng  the  orbit. 


Tl'JtORS   OBICI.VATIKO    IN   THE   ORBtT. 

Undi^r  this  had  n'«  include  not  only  solid  tu>oplasms,  htit  also  cysts  of 
all  kind-H  and  sangiiineons  tiimore  rlansed  nndw  the  <x)llertive  name  of 
orbital  ancuriema.  Tumors  of  the  orbit  are  relatively  fr«(ueni,  fomiiog 
nearly  6tty  per  cent,  of  all  orbital  diseases,  and  Ihtlroth  has  ii?|>oi-t<.'d 
i^tghtcea  ea>V6  of  orbital  tuiivir  ocvurring  in  a  total  of  two  hniidrod  and 
seventeen  owm  of  tumors  of  the  region  of  the  tjiiv.  Jn  childrejj,  tumors 
of  iht;  orbit  occur  ocjtt  in  oixi(;r  of  l'm|ui-ney  uf\cr  tumors  ol"  tlie  eyeball. 

■Nym jj/ojiMtari*/  IHar/nogi". — The  most  ininhed  Kvinptom  of  orbital  tumor, 
whid)  is  absent  only  in  the  rnre^t  auH?s,  ig  exoplitlialmoR.  The  degree  of 
protriiBion  of  the  eyeball  enables  lis  to  draw  eonie  eonelusions  as  to  the 
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extent  of  llw*  gniwlli.  Still,  tumor*  whioh  nriw-  at  the  rxtrfmc  a\H?x  oCtho 
tirtlit  nrc  «lovr<-r  in  mit'iiii^  jimtninion  of'tiio  I'vr  limn  tliof  wiiiili  uriiptiato 
tanlier  forward,  iind  llu'  exopliUialnifis  is  !•>!!»  marked.  The  direction  in 
which  tbr  prDtrusion  occurs  is  of  imparlance  in  determining  the  location 
of  the  tiunor,  it  beiD);  usually  on  the  (>[>[K>Bite  side  of  the  orbit  from  the 
l>r«4rti<iion.  The  exoplithalmi.«  ieoeeaiiionally  oocampaninl  by  rotation  of 
the  t>y(>ba)l. 

K%"(Ty  diMpliuYvnrat  nf  tlw  eye  due  to  an  orbital  growtli  in  B<^]ni]tiini«(I 
Uy  nw>rc  or  U-ss  iiiarttiKl  l!mitutii»n  of  iIk  motility,  Afimf  niilhui's  ri'vu^itju! 
two  varieties  of  thiii  1<JK«  uf  motility,  ouc  uK-oiiauioul  uiiil  the  uthcr  fimo- 
tiuital,  the  larter  liein^  duo  to  a  diminution  of  muscular  pow«r  or  activity. 
TIh*  uiwlianittd  varifty  (■urrti»|M>nd9  to  the  locatiou  aud  sim  of  the  tiimor, 
and  if>  of  diujj^niiiilK-  iiii|iurtuii<'(-  in  li.Hntiiig  the  tumor,  espeoialiy  ulien  the 
low  of  motility  is  in  only  one  din^etioii.  The  eyeball  remain.*  immovable 
in  this  one  dirertion,  and,  if  the  vision  is  unimpiiiretl,  diplopia  result".  The 
fiinrtional  loss  of  motility  ia  iliie  jmrtly  to  wtrenjiiing  or  twisting  of  the 
Diii^-le«),  as  in  high  d^rece  of  exophthalmos,  and  partly  to  diseaee  of  the 
muM-le  from  extension  of  the  neoplasm  into  tlic  muswdar  tiseue,  or  from 
itro|tliy  dtie  to  preatiirc.  In  «tme  eaWH  the  immobility  of  the  eyeball  is 
due  t*>  |)aralysifl  uf  tJie  motor  nervi'*,  uiid  here  the  origin  uf  the  tumor  has 
probably  bt^'u  iu  the  vicinity- of  the  superior  orbital  lis»i)rc. 

Another  ^ymjitoiu  which  mx'ompanicit  t«mor><  of  the  upper  part  of  tlie 
ofhit  is  ptOfU:. 

Digital  examinatmn  will  wBietimm  aid  U5  mtilerially  in  forming  an 
opinion  a."  M  the  <iitiiation,  extent,  ^lape,  resistance,  and  rao\'abilily  of  the 
tumor,  a^sisft'd  by  puncture  with  needle  or  trocar,  or  by  removing  a  Hniall 
piu«of  tJte  Kupporied  tumor  by  the  haqioon  or  knife  and  fop(-V]w  (br  exami- 
nation, DisturUuiccfl  iu  iJic  seuBon-  nerves  aud  unouiolieti  of  ctroulaiioii, 
both  i.'ircnmKcrilKd  und  c.\t/.-ii»ive,  will  aid  ii«  in  diu^nosi^.  Spuutancoua 
p«in  Hiwl  MMisitivent^^H  on  prtw-stire  are  fnxiiieutly,  though  l»y  no  mcaiM 
■Iwjivd,  present.  The  sponlaneous  |>aia  ii«  generally  con^nt  and  very 
irniriug  in  character,  but  uouisionally  it  is  iutenuittent  and  sharp,  tike 
dliar)'  iicuialKia. 

Anuther  aymptom  which  i.<)  oeeasionally  met  with  H  puliation  of  the 
pyelmll  or  orbital  i'ont<>nt^,  which  may  Im<  felt  or  lieanl  aiul  gometimcs 
»vn,  and  is  dciWTibi'd  by  the  [laticnt  an  u  "  whinzing."  It  (xicure  in  angiiv 
nutta,  ID  cDct^pbulocvlc,  in  angio-sureouiiita,  and  in  all  forms  of  orbital 
enrisra.  The  tumor  is  «>mctimcs  ineiwistd  iu  size  by  veiioufi  stasiit,  but 
i*  more  otlen  than  otborwifto  a  awmiug  iucreafio  due  to  a  poeitive 
bcrcBSe  in  tite  intra-orbitat  pnssitrc 

The  dUtiirbauces  of  viaiou  prudiK^O  1n-  an  orblut  ttimorare  of  much 
the  same  nature  a.^  lho(*e  met  with  in  urbital  cellulitis,  and  v»ry  in  character 
and  intensity.  There  may  be  an  artificial  hypcrmctroj>ift  by  flatU'iiin^'  of 
the  eychalt  from  before  Imckward  by  the  prc-jsure  of  the  tumor,  paitial  or 
owaplcte  poralysis  of  tlie  muscle  of  atTcomniodation  and  of  the  iris  (mydri- 
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a!>i3)  from  prc^ieure  an  tho  coircepondin);  brniichc«  of  the  third  nciTP.  It 
of  centra)  vision,  ociitral  ^lotomata,  narrowing;  of  the  vigiinl  lipki,  an 
mure  or  K-m  complete-  amaurosis  from  inllammalion  or  psralysisof  tbe  optic 
narve;  At  6n«t  tiic  opIitlwlmcsropiR  r^xinninatSon  is  aegaliv«,  bat  M  tW 
pCttBnrc  from  bohiad  ixintintio^  nml  tho  otHtruction  to  thn  n?turn  riroulniion 
becomes  more  complete,  ili*  retinul  veins  liw-ome  pmgorgnl,  tlie  arteries 
narrowed,  aad  the  picture  resembles  6QaUv  tbut  of  papiUitis,  vrilb  hemor- 
rhages in  the  retina  ami  more  or  lens  exteosive  retinitisj  ending  in  atropliv 
of  the  optio  nerve.  Oecaaionally  we  meet  with  priman*  atrophy  of  the 
optic  nerve  without  any  idfiat  of  neuritis.  All  these  eymptoras  ouy  be 
induced  by  tla-  meciiuniml  pn.-!«ure  of  tbc  ueopUam.  Xu  oddiiiou  tu  the 
hemorrhage*  in  the-  rv-liau  aud  on  tliv  di»k,  there  may  be  tltrumbosis  of  tlu 
central  r^-timil  vein. 

Somettines  there  ie  a  distinct  incmiae  of  the  intra-oeitlar  preMure.  In 
some  cases  a  aeuro>|)aralytic  keratitis  develop?,  with  ulceration,  al}»ce66,  and 
lierforatJon  of  the  I'rtniea,  due  to  interference  witli  the  nutrition  of  the  cornea 
by  the  pn'Astire  in  tiie  orbit. 

A  CT*in(«»ratively  rare  fompIitTition  \h  the  extension  of  the  orbital  growth 
to  the  tissues  of  the  eyeball,  and  (xtnwfjnrnt  lo«w  of  tlie  eye. 

The  chief  dan^r  to  life  in  cases  of  orbital  tumor  is  found  in  th<.-  exten- 
«on  of  the  growth  into  tho  anterior  or  middle  foiBje  of  the  akuU.  The 
lamor  may  extend  backward  tliniugh  tlie  optic  foramen  or  superior  orbital 
fissure  to  the  middle  fui^su,  ur  it  may  {letietratc  into  the  anterior  foeaa  by 
caries  and  fil>!<or|>t!ua  of  the  roof  of  tlie  orbit.  More  rarely  a  fatal  result 
ia  brought  al>oiit  by  tho  development  of  metaxtntic  growths  within  the  cavity 
of  the  ^kull. 

As  the  tumor  grows,  all  tlie  contents  of  the  orl>it  are  pujihcd  iK-fore  it, 
until  in  ap;»ravaled  cases  the  eyeball  is  protruded  almoet  entirely  uut«ide 
tlio  lids,  the  eyelids  iM^'omiit;;  enormoniily  distended  and  eongest«d.  the 
lacrymal  gland  is  displaeed  or  atrophied,  mid  the  growth  bcjtine  to  extend 
outride  of  the  limitH  of  the  orhit,  iiiwu  (he  furulicud,  outwanl  upim  tlw 
temple,  and  downward  ii|K)u  the  elK-ck, 

The  tendeney  of  rtrietly  orbital  tumors  to  exterwl  forward  and  outward, 
rather  tliim  bBckwniil  towards  the  hrnin,  is  decidedly  marked,  and  has  l>een 
tummetited  upou  by  many  auihor&. 

To|>ographically,  orbital  tumors  may  be  divided  into  four  claHtes : 

1.  Tho«e  which  arise  in  the  orbital  cellular  tissue,  and  which  form  the 
g:reat  hulk  of  all  the  tuntorH. 

2.  Tumors  urigiuatiug  in  llie  latrrynial  gUiiid. 
S.  Tumors  originating  in  tlie  optic  nerve. 
4.  Tumors  ariainp  in  (he  lx.ny  walls  of  the  orbit. 
It  is  by  no  nieant^  umn^mmon  for  reeurreiil  urbital  tumors  to  involve  the 

periueteum  and  bone,  even  when  all  poaeibte  precautious  have  been  taken 
agunitt  their  return  at  tlie  time  uf  tlieir  removal  by  ujieration.  In  many 
of  these  cases  ^me  of  tlie  morbid  cellular  elemc-utit  have  been  lcf\  in  the 
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climU  of  orbital  tiemu*,  or  In  tlic  manv  fiaoiirea  an*!  ttinuiM^  cx>ioiniinicating 
with  tlK>  ravity  of  the  orbit.  It  in  not  itiipruliablc,  however,  that  in  some 
€nses  the  periwtteiitn  nr  bone  nuty  huvr  Ixvii  tin-  primary'  wat  of  Uie  <liwa.se, 
which  io  the  ou^Drtty  of  iastamts  i!^  t-Jlhcr  eurcomu  or  myxo-earcoma,  and 
more  rarely  f!br>i-Harconia.  Wlicn  u  morbi<l  grow-tl]  in  the  orbit  lias  l>een 
reino%*ed,  the  chance?  of  it**  rcttiru  are  niiieh  smallor  if  it  has  ijeeu  found 
rncapMilateil ;  luid  when  io  Aiich  a  ca^  the  orbit  agaio  bvcuuiea  flilct),  we 
mii^  ui«iinH>  rithiT  u  nidu^of  diM-a^-  k-i^  behind  ura  new  8(x.\>ndnry  tumor. 

The  fceondiirj-  procesH-s  ob*.TV4'<l  in  iKnie  and  j»criot>ti.-imi  arc  a  geiiL-nil 
iaiiltration.  softening,  nnd  d(^<;enemtioD  of  bonp-tit«tuo,  nnd  tJio  development 
of  exostoees  and  osteophytes  from  and  in  the  wall^  of  the  orbit  Thi« 
process  of  infiltration  i»  strictly  one  of  disintej^tion,  in  whidi  the  npjuirem 
deetriK'tive  |Hiwt-r  of  tl>o  ^iant  celU  AeemR  to  be  paramount.  Itut  in  thii^ 
[atholof^enl  inliltration  of  the  Ixme  witii  Karc^>mat<>u»4  elements  there  w 
tittle  or  no  lutFrrelliibirsiilMlBnce.  WIk^u  the  «i<tU<o])hyli'K  are  nmt  with  in 
the  orbit,  limy  show  a  special  predilection  tor  tlic  roof  antl  Saner  wall  of  the 
■  orbtl,  being  alvrays  attaclicd  to  the  porioeleuni  or  to  the  bono  itstif.  Their 
development,  as  the  result  of  the  nK-tamorphoeieof  tlio  cellular  elements  of 
pla-stic  iufljunraatioii,  m»'iu8  to  be  not  a  very  uneommou  compliiation  of 
recurrcat  orbital  sureouiala.  In  sonie  iubtanoesthts  processof  bonc-grxmlh 
may  i»  seen  by  the  i«t<li'  of  bon«Mli?in(egration,  produced  by  the  inRltnition 
of  the  lK)n4>-ti»^ne  n'ith  the  mycloplnxe*  of  mreoma.  How  fiir  tlieae  pro- 
oeases  go  »hi  side  by  side,  how  intimate  the  coiinertion  bet«-een  tlie  two  may 
be,  aud  which  comes  first  in  order  of  time,  are  slill  imscttled  c|ue6tioos,  and 
fionK'  authani  Fejjard  the  two  as  different  stages  of  the  t;anie  process. 

Tlic  influence  of  locality  upon  the  development  of  tuircomata  is  said  to 
be  u  evident  in  the  urbit  as  elst^wtiere  in  the  body,  tlie  oxtervmrouniata 
appearing  in  the  ptriosleum  and  on  tlicsurtawof  the boucH,  while  ttw-  a)fter 
form«,  rich  in  m-1Ii<,  uriite  in  tint  orbital  tiK^^ue.  A  myxoinutoii»  cU-nicDt  i» 
very  oft«n  present  in  Mivomatoue  tiimr>r8  of  the  orbit,  ospcciolly  in  the 
recurront  growths.  As  a  rulu,  the  moredweloped  thewliular  eleniculof  a 
Krivinu  is  the  mure  rapi^lly  dotv  it  ^row  and  the  lartlicr  it  e.\tendg,  and 
Uii^  10  especially  true  of  orbital  sir(x>inata.  Hero  the  ii«i)>Wni  Aw*  not 
grow  id  otK  direction  only,  but  in  all  dirt'ctiona  ahiujj:  the^niiill  blo«xl-ve»^'U 
ml  l)'n]pltBti(w.  Wb4*n  these  tumors  recnir  after  exliqmtion,  the  seoomlar}' 
^wtliR  are  alu-avH  richer  in  eetl»  than  the  original  tumor,  grow  madi  more 
fapidly,  and  are  more  apt  to  be  myxo-earconiatous  than  purely  sapcwmatoua 

The  eijsc  and  rapidity  of  growth  of  a  tumor  in  the  orbit  are  usiiaUy 
iodicBtive  of  its  uatUHf,  and  it*  growth  hci-e  wwns  gem-rally  to  \k-  entirely 
bj^rond  lliv  laws  whieb  govern  ordinary  (h'vilopmcnl  in  tlic  body.  The 
gnm  danger  in  miiligmint  tiunors  i*,  of  connM.-,  the  extension  of  die  growth 
into  the  envily  of  the  »kidl.  Thi«  may  take  plac^e  tbrmigh  the  nonual 
uiatomiml  canals  or  openings,  snch  as  the  optic  foramen  or  »pheuciidnl 
fissure,  or  by  tleetructiou  of  the  roof  of  the  orbit  by  caries,  Jn  o|K.-ratitig 
tor  the  removal  of  a  primary  intra>orbital  inarcoaiii,  rarefiil  senj\-h  ^lioidd 
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be  niAdo  ihroiigh  the  entire  orbit  for  tlie  presence  of  enlargvd  lympliatifti 
nr  inllttnted  gliLiKlm,  ai^  ihoAo  are  a  common  ebanne)  of  propagation  and  a 
frequent  cailM  of  tiie  m-'urrvutv  uf  the  liiinor. 


TUMOKB  n'HJClI   \RISB  IN  THE  C£I.LULAR  TIS^fE  OF  TUB  OKBIT. 

1.  OyetB.— Under  the  head  of  c)'8toi<I  tumors  may  be  classed  mcfjAa- 
ifccy/f  of  the  orbit,  whit-h  nmy  Ik-  dofincd  as  a  iM-riiia  froru  the  bruin,  the  sk 
(if  <A'h!<-h  M  foniR'd  by  ihc  diini  niator.  Ttiv  InTniiil  ring  on  tl>i'  iritra- 
vTMiinl  stilc  is,  m*  n  riitf>,  foniitjd  by  ii  hulo  or  (■[)riiiii(;  in  tbe  siitiin'  bc'twcM) 
tlic  olhiiioti]  and  frontal  Ixtnvs,  at  the  ^xpengo  of  tho  hori»>nlnl  plate  of  the 
<Mhnuiii).  (>ii  ibf  side  uf  the  ortni  the  exit  is  runiid  nxHt  frr^incntly  be- 
Iwiiii  the  fiiiiiiitl  tMiiie,  llir  )ia»n)  prvct^tof  the  niij>erior  maxilLiTv,  and  the 
lati^'iiiiil  1)(>ne,  luid  lh<-  hiHer  is  mmietinH^  entirely  al»(^it.  The  «kia  cover- 
ing the  tumor  i<.  9>in  nde,  normal,  tlioii}:;!)  i^tnw>itn)e!i  (irmly  ad hen-iit  to  the 
sac  All  enivphntwvh-  is  always  uiiif^-iiitnl,  and  is  thie  to  un  arrest  of  di'- 
^■cI^lpn»^.■nt  in  the  K'ny  walls.  It  is  iii"?l  f'r«[uently  met  with  in  the  regioo 
of  the  liimmal  Ume.  nnd  m  often  biltiteml.  The  amount  of  displaoement 
of  the  (lyeUill  de|NiiiU  ii|M>n  the  |k>u«ition  of  the  hernial  ring.  Soiii€liitM« 
all  Mgm  of  a  (i>iineotion  lN-tiv«'en  the  tninor  and  the  mvity  of  the  skull  are 
alwcnt :  tbcre  is  iio  pulsation,  niid  pn^ure  ni>on  the  tumor  ncttltcr  dimiiw 
iiities  its  Mit-  ihir  ntiii^i'  o'^H-nl  "vitiiXKnisi,  aiMt  in  these  casot  tltc  diagnijt^is 
is  rMKl«T»>d  vers-  diffietdl.  An  iihvjtltaloo'le  is  ^.tmetiioes  aci-oinjianiwl  by 
an  atigioiiut.  and  this  cuinplimifs  the  diaguiMs.  for  piilivtton  toky  exists  the 
<tUttor  may  Ik-  nitupitwible.  an<l  may  iucttiM^'  in  ejn-  during  forcvd  cxpi- 
■mtMm.  A*  a  nde,  an  eitrc[>lialiH.^'le  iD<Twwe»  rapidly  in  si«?,  aod  tno«t  of 
ih*  lilth'  patient*  dte  within  the  first  few  w«vkiior  moutlia  after  birth, either 
in  oiewpqmHKo  of  th<>  oriKinid  hydroc»iihsIio  prooess  or  of  diffUae  menin- 
(titv"  de\-rloiK-d  (Vinn  tlH«  nanRn-iUKis  iuflammatiun  of  the  ^-m-  tense  skin 
wfwlyinj;  the  sne,  Thwe  «aw  \lo  lH»t  adiiul  of  any  Inaunent,  either 
nmlitnl  or  Mirpnit. 

/**»»  C>iCjL~Thitv  ar»>  wvernl  vanetan  of  jtan  e>-rts  <Ip\tIop«J  in  the 
**f^tt  whh4i,  aiwirtliu^  in  ih«r  ^wthcywHie  thuweter,  may  be  divided  into 
extniNwttiwn  cyrt*,  |H|aueut  tTjfrt*,  rxudattod  cyrts,  reUntifla  eyett,  and 
^f"«*i  *y«*fc  The  Utter  ohw  i*  a  very  \trfc-  one,  ami  baa  bedi  subdi- 
iriW  al»  hrptwMia,  oily  o\rts,  fetty  o-***.  athemtnata,  stmUmaiM,  ete. 
AUAwp  arv  the  txwltattf  dv<v\tiw  ih>wK'|Hueot,  and  mw  wMMrenilai.  The 
tttwbtMM  M-»»s  «h1  rvteirthm  o-*^  m  IV)u«atly  dcscribnl,  aU  befcwg  either 
•l  U»  pHlitl  \-i*j««  v»|'  d«<raiofd  evsts  <»r  to  tlw  iivhiih«rt«'n#  ctT*9. 

(V*^— I VW  ihi,  [».«.(  iway  t,-  iiK-lud«d  the  blood  cysts. 

a»l  h(wi»K«ui.  »)ii,>ti  p»y*rt(t  HK*e  or  fees  efcanrtwirttc  cy«ic 

witfc  U,»»ly  ,xwu,»K    IIjw  «^w«  Aw  M  iacto*  *e  fiw  hemor- 

Ika  «4iv^UdWr  «>«uw*iw  toMie.  whiA  ta«  btem  (kwribeil 

Hmhimivf  "  Htwmlwui*  '»*«*  ihelM«t."    Al««*all  theouwof 

n  liia  ortiit  wiih  Kk«.|y  vMKM  taw  bm  originiUr 
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ONM  of  dtmoid  cv:4t4,  in  whu'li  t^xplorutorv  |»iii(:tiitv  for  dingniKtlic  )>iir> 
|nt)M  hu  prodiicnl  u  lioniorrliii};!-,  or  in  uliifli  tlie  Moody  contfotfl  hnvo 
been  raawd  liy  some  other  form  of  tranniatisni.  Many  of  threw  dermoid 
cysts  are  very  vaaciilar,  aod  the  vpbbcIs  lying  on  the  inner  wall  of  the  cyst 
might  very  easily  ruptupe  diirinjt  the  mere  process  of  urowtb.  Tlii?re  are 
only  two  or  three  cases,  at  the  most,  on  reoond  which  may  ho  regarded  as 
true  blood  cysts  nf  tJie  orbitu]  tit^ue,  with  a  t-VKt-wall  and  fluid  oiiil  »did 
btood-coDtciiUt,  wbicfi  havL-  orig^inatcd  in  hiiitDrrliagii-:  oxImvaAutinnx.  Tlie 
iNxnllcd  "piicrncnt  cysts,"  or  melanotic  o^'etn,  may  bt'  imOiulvd  in  this  olntM 
of  "  oxtravAMtJuD  cysts,"  as  llicvaiv  of  very  doubtful  origin,  and  art>  prul>- 
Ably  blood  eysU  which  luivo  tmdor^mo  sumo  pathological  niotamorphogis. 

Knutntion  Ct/ita, — If  we  leave  out  of  consideration  the  subject  of 
dro{i«y  of  the  ca|wiiV  of  Teiiou,  whieh  hinitologically  i»  not  striciJy  a  cyst, 
ihwe  19  but  a  mnglt-  variety-  of  exudation  cyst,  which  lias  bwn  de^crilwd 
the  hygramtilttuA  drgpiifrnlirm  of  lh«  arhit/)l  bitrtut.  The  tendon  of  the 
tprrior  oblique  ninarle  is  siirroiindal  in  the  trochim  by  a  bnrna,  and  there 
mre  eirailar  bursee  between  the  teoiloiii^  of  the  levator  palpcbne  and  superior 
pecti»  mufidos.  lioth  Hyrtl  and  IVmarfjUay  assume  that  orbital  liygro- 
mata  ari<«  in  thcKe  bursa;,  and  other  authors  hold  that  all  <ien>m  cysts  of 
tbc  orbit  liave  llu^r  origin  in  tlic  munc  bunsc.  Thtsc  cyabtcuntuiu  a  %roua 
<>r  synovia-liku  fluid. 

IMeniion  rtfgtt  funn  quite  a  large  dnsa  by  themselves,  according  to  Dc 
Wecker,  who  calls  tliom  "  follicular  eyals."  He  ineludcs  under  this  head 
the  aiheromata.  st«a(t>niata.  and  cholcalcatonuita,  aiid  asserts  that  tbey  all 
wipnate  in  the  skiu-folltclc,  Uyawse  l\n^-  are  more  or  leas  closely  coa- 
ted with  (he  (^'clid.s.     For  thl:*  |iusit,ive  atwcrtioii  tiivn-  are  no  alKuihite 

1,  and  it  in  the  g(>nerally  acrcptHl  view  among  imtliologiets  that  all  fol- 
lindar  tn-rts  an-  ."Hniply  varieties  nf  tnie  dermoid  rysls. 

Itermoifl  Cysfj. — I>ernioid  (.Tst«  are  to  be  rc^rded  aa  fcetal  structuree 
rn^ulting  from  tJie  inva^nation  or  involution  of  the  external  blastodermic 
mcmbnuie.  They  arc  by  no  lu^ans  rare  oceiu'renoes  iu  the  orbit.  Tliey 
fonn  u  group  of  cysta  by  tboru*eive»  under  the  narim  of  teratoma.  They 
are  round  and  usually  iiniloculur,  tliougli  tlicy  may  l>c  multil<H-ular,  and 
tbvir  walla  an:  quite  lliick,  very  vaaciiIar,  and  generally  lined  with  epitlio- 
liiim.  Tbey  arc  situated  in  the  orbit  outride  of  the  limits  of  the  funnel 
formed  hy  the  ocular  nuiscles,  and  they  probably  arise  in  the  actfrior 
portion  of  the  orbital  cavity.  Tbey  are  more  frequently  found  on  the 
inn^r  side  of  the  orbit  than  eleswherc.  They  incn«fto  i<lo^vly  iu  size  and 
may  mch  an  extraordinary*  development,  but  are  of  n  lienign  character. 
They  may  be  clotsely  oonnecti'd  with  the  muscles,  or  the  eyeliall,  or  the 
ifaeatb  of  the  tiptic  nerve,  or  th<-  |)erioeteurD.  Their  contents  may  consist 
of  efKthelium  or  epidermis,  hairs,  fluid  fet  and  fat  crystals,  fluid  or  gelati- 
Doos  or  solid  constituents,  and  even  skin  and  t4?eth,  with  occasionally  chalky 
deposits.  Micnseopimlly,  the  fluid  or  geUtinou^  contenta  of  these  vysta 
ouiDot,  prolnltly,  he  ditTerentiated  from  tho»:-  of  true  atheroma. 
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GmgtnUtxi  C^fU  of  the  Orbit  ttUh  3IierophlhaimM.^T\iiis  is  ft  pM'uliar 
congcniUil  malformattOD,  moeistiiiK  in  tl><^  prceoncv  of  a  large,  tran^jKiront 
VL^sicle  SLtiiak'd  bt-twcL-n  tlit*  «kin  nuil  Lheconjiincliva  of  thr  lower  I iJ,  which 
jitulics  the  lid  forwaixl  am]  swiiiotinia'*  (■xteiidti  deeply  into  the  orbit.  It  U 
slwityi*  a.t.'KK-iat^'i)  willi  RiiiTojihthalmo-'^  or  ano|>ht'hft]moH.  Various  vi<-u-s 
hftve  l>pcn  li«ld  in  rt^nl  to  tlio  triip  nature  nf  iJipse  rj-sts.  that  of  Berlin 
being  i)r«buhly  tlip  niort  contt*.  Rrrlin  Iwlirveti  that  thn  rvBtwid  structure 
has  proceeded  from  iIhkw  embryonic  Btrurturee  from  wbicli  a  normal  eye 
is  usually  developed.  Ici  tbc  mnjurity  of  the  reported  nuie8  the  cyst  was 
imilflt^ral.  though  it  h&s  boon  found  iu  both  orbita 

tjjiinomeci  of  the  Orbil. — ICchinococcuK  cysts  are  occasionally  mot  witli 
in  tlic  orbil,  the  cjal  being  aiirroiiiidcd  by  a  franiowork  of  ««m«flivc 
tl^ue.  The  (^vity  in  GIIhI  by  the  t>o-(>ntkil  inotli4*r  eyitt  wliioli  in  devt4u|ie«] 
from  the  original  laiibryo.  This  mother  cyst  contains  the  pystg  of  the  third 
generation  floating  in  u  liquid  which  givci^  it  itn  fturtimting  rhararU'r.  Tliry 
are  very  rare  in  the  orbit,  but  have  l>een  found  even  within  the  lacn-mal 
gland  and  in  the  frontal  sinus.  They  have  been  known  to  extend  from 
tlie  orbit  iutu  llie  cavity  of  the  eknil,  by  liradiial  ulMorption  of  the  roof  of 
the  orbit.  A  frecjuciit — ulrau;'!  eonatnnt — nyniplom  is  ciliary  uciu-alg^ia.  As 
thc«'  cysta  incr«u»o  in  siate  lliey  may  proibicc  mo«t  of  the  **-mptA>m.'»  whii4i 
ai-effiiiiMinv  Buy  iiK-rejif^-  in  tin-  intni-orhitnl  prcwiirL',  The  fliii<l  oouteiit*  of 
Biieh  a  (T8t  Kbould  Ik-  carpftilly  pxaminod  to  det^rraioe  tlio  presence  of  the 
gnuill  cyste,  which  arc  of  great  diagnostic  impoi-tance. 

OifMteerctu  in  the  Orbit. — This  in  a  rare  oeeurrenee  in  the  tissue  of  the 
ortnt,  tl]oiigh  by  no  means  an  uncvinmion  cKinirrencv  iu  the  eyehall.  esjie- 
dfllly  in  Nortb  G^rmauy,  In  all  the  reportetl  caseB  the  rystioereus  was 
found  in  the  anttrior  portion  of  the  orbit.  The  sn«;  in  nsiially  stirninndcd 
by  a  verip'  thi<'k  eavelo]>e  of  wjnncctive  tissue.  The  symptoms  are  fluctua- 
tion of  the  tumor,  rvdniw!  and  sen»<itivenei>s  of  the  skin  of  the  lids,  and  io 
aome  eases  pain.    If  the  cyst  isof  eonaidorable  size,  the  eyelal!  in  displaced. 

All  these  evf^did  tnniors  in  tlie  orbit  are  cimnit-teriw.d  by  thictuatioQ. 
Tbe  eaoefdialoeeli*  are  very  rare,  and  arc  distinguished  by  their  eoDgcoilal 
origin,  iKeir  lueation,  llneir  bitalcral  character,  and  tiicir  pulsation.  In 
doubtful  tuacH  an  exploratory  puueture  would  probably  aid  in  tbo  dio^oais. 
The  question  of  diHerential  diagnosiH  becomes  iiii  jHirtaut  in  the  cases  of 
dermoid  cysl«  and  cchlnococci,  as  the  same  symptoms  exist  in  both,  %Yitb 
the  exception  of  ooogcDilal  origin,  which  does  not  oceur  in  the  latter.  In 
the  rase  of  an  eehinoowfiia  ciliary  neuralgia  is  ufiiiatly  pnsent,  while  it  is 
absent  iu  u  cas.-  of  dermoid  eyuL  IJcrlin  nrfers  t*»  a  jw-riiliiir  wJn/zing 
Sotuid  n?[Kjrtcd  by  Plorry  to  have  bcvn  beard  in  cases  of  eebinoeoociiu, 
whicll  the  latter  rq^inlcd  as  chanicteriirtic  of  bydiilids.  Explora1<»ry 
punetiire  and  niicroscopiQ  and  ebemlral  examination  of  the  contaiood  fluid 
wilt  probably  aid  uh  in  making  a  diagnosis,  though  in  tlie  case  of  these  two 
varieties  of  tpfei  the  diaguogis  will  have  no  effect  upon  tlie  pi-oguoais  or 
treatment. 
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Trattmail. — The  treatiiiErDt  nf  ail  tli««e  oytrtmil  tiininrs  Kliniil<l  Iw  wir- 
gical,  and  tliv  ojicRitiou  .sliuiilU  Im:  thv  total  cxt^iAinn  of  tlic-  n-e-t.  tiomc 
■iitttont  Iiavi*  nxuiiiinrD<U-<)  piiDctun-  or  tncisioti  with  solMt-qtieiit  cuutcrim- 
tion  of  the  sac  or  tJir  introduirtion  of  a  ecton.  niwl  still  othois  liavo  ftdvisod 
purtifll  pxcisioi).  Tbe  disMlvantagos  uf  n])  tli««L-  iiii>1liodti,  exoejtl  llic  tobil 
rxtirpaiiuii,  lit-  in  tbv  iiiil)ect|ucut  adlK^ons  tx-lwccn  llie  orbital  lissiio  ttiid 
tlie  cyohall  nnd  tlie  aoDfln^iK^iit  limitnliou  of  motility.  Hence  under  all 
ciivtinii*tAnor«  the  only  opomtion  thnt  ppomisps  a  sotirifartin*  rvstilt  i^  that 
of  total  «>xtirp»lion  of  tlie  cy$t,  uridi-r  the  inrwt  ouiiiitlete  iuitiHe])(i<-  pre- 
csutiona 

II.  An^omsta  of  the  Orbit. ^Ang^iomata  of  tlit-  orbit  aiv  uf  tlirw 
varieties. — simple  angioma,  oavernotis  angionm,  nod  lymphuiigiumu. 

Simple  angioma  inohides  the  mevus  matoraus  and  the  telaugiectaaiaj  of 
tbe-  lids  ond  orbit,  whcUicr  coap-iiital  or  i>ol. 

Cacfmotu  angionut  inclndii*  tJio  aiieiirifmx  by  ann.-<t<iiiinAi.4  and  tlie 
crertilfl  tnniora.  Tho  (•liBnictrristir  symptnm  of  the  Intti^r  cluiw  in  the  pro- 
tnisioD  of  tho  eyt^wll  in  cr)ti(«t|iien<^  nf  vennUN  .•ttiLtix. 

Simple  nnzioma  h  rarely  met  with  in  the  orbit  ahme,  for  it  i»  ttsiially 
asHociatol  with  angioma  of  the  eyelids  or  nei^iiltoriii^  hIcju.  When  there 
«xi!^  a  ^multaoeotifi  h^'pertroph)'  of  the  a(lt|>o(U>  tifisuo.  the  tumor  ivccivM 
tlw  name  of  an^nonui  1i{Hiii)utodL«,  C^vernoiitt  nngiotimla  aiv  iiict  with  iu 
all  pnrU  of  Wiv  orbit,  bill  hit;  moR'  fntiUL-ntly  fuinid  behind  thi-  (.-yc-biiU, 
within  the  cone  formed  by  the  o<*iiliir  miiiteW,  nnd  are  very  oftci»  aummnded 
br  ft  thick  cepsiilc  of  eomiertive  tiwiie, 

Symplamt  and  Diagnonia. — Simple  nnEiomatn  arp  iwially  associatefj  with 
a  similar  eondition  of  the  ej'elids  and  ncitihlKirinff  ftkin,  and  appear  as 
Boft,  slightly  compressible,  tumor-like  pro  Ion  stations  of  the  telangiectasia 
into  tho  orbit.  They  are  almost  always  oon^^?nifcal.  f 'avernous  angioinata, 
if  BU|>t'rficial,  nivi*  a  bluish  apiwanuut-  i<i  the  »uliPHta«eou«  tiiwiiG.  They 
preMVt  spoutaneoiis  ixil^tion,  are  finaly  ehuttic  but  not  <leiiHis  of  eloiv 
d«»*lopment,  and  usually  [miiiles^  There  iit  not  miieh  iiiterferrnoe  i,vi(Ii 
the  tnotilit>*  of  the  eyeball,  especially  if  the  tumor  is  eituat<:<l  within  th^ 
funnel  uf  Uw  musolet.  T1m>  compressibility  is  somewlial  varinble,  and 
it  fibutild  uot  1)0  furt^itk-n  that  other  varieties  of  orbital  tiiiuor  art-  al^ 
oomprcVfcibh^  Piibation,  iJiough  ollen  imagiii<-d,  h:u<  never  been  made  out 
vitlt  any  certainty. 

lAfmjJuiKgiuma  ik  exeeiwively  rare,  and  Itn  ftyinptomR  ilifTi-r  in  no  way 
ftum  thoee  uf  eavenious  anjiioma. 

CbwMT  and  l*i'ognoK», — The  coiu-se  is  extremely  stow  and  gradual  in 
the  cavernous  form,  but  in  the  simple  and  telanyieclatic  forms  it  is  much 
BKirp  rapid.  The  prognosis  is  favorable,  fur  liL>nuirrliiigt's  are  exci'ssivc'ly 
lan-^aml  norae  castfi  acluuUy  heal  spoutuueously.  The  uhief  darigei-  lita  iu 
prDgrceBive  Iom  of  viaon  from  pressure  on  the  optic  nerve,  though  lh<>im 
luiuors  bftTe  been  known  to  di^tr^y  iho  eye  by  progressive  inflammation. 

rreobnarf.— The  treatment  should  always  be  operative,  and  in  the 
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,  DiAJoritr  of  cases,  particularly  of  the  cavernoiis  variety,  total  cxtLr|Niti<>a 
of  the  tumor  ^ivm  the  beet  reHiiltit.  Tii  M>m«  iosea  of  (vngcni tal  tcliin- 
giflOUuia  of  the  liik  au<l  orbit,  ciM-tmlygis  ha»  suocenitu]  in  prcKliioitif^  a 
gradual  iliminutioii  in  Uit-  .lizp  of  the  tumor  niul  a  gmdiial  improvcmejit  ill 
the  eomlition  of  tJic  lids.  Tlie  operation  raiiat  here  be  rcpeateil  a  number 
of  times  at  compunitivi'ly  shuTt  intervals,  in  hopes  not  only  of  producii^ 
clots  iu  tho  eiiiai^twi  vessels  nnd  cavities,  but  aluo  of  iiicitinir  an  adhwivo 
inflnmniatiou  of  tlie  walls  of  tlnat-  blofMl-vtTaKsU  and  tavitii-a,  and  thus 
gradually  obliterating  the  tumor. 

III.  Lipoma  of  the  Orbit. — Tnie  li]Hinuiof  the  orbit  ia«  rarediswise, 
ami  must  1m)  diHeri'Ulittled  fi-oru  a  gpnoral  liypcrtrophy  of  the  tatty  eouoeo- 
tivc  tissue  of  thr  orbit  which  is  ocaisioually  met  with  in  Basedow's  disease 
aud  certain  other  g<-noral  imthologiea)  oouditioii».  Fatty  tumors  of  lite 
sol>ef)n]iinctival  ewnnw^tivt-  tisKiie  and  of  the  li<l^  o  (■<'».'*  Ion  ally  exten<l  into 
the  orbit,  and  in  a  sense  may  lie  regardrd  as  liponiata  of  the  orbit,  but 
there  are  very  ffW  oisefl  on  reeonl  of  a  lipoma  artnally  originating  in  the 
tatty  ti&siie  of  the  orbit,  and  even  these  are  simewhat  questionable.  The 
ttimor  rejMirtfd  hy  Knapp  as  an  angioma  li|x»inftt<^idea,  and  already  referred 
to,  was  a  case  of  8ee«udap\-  hyijortrophy  of  the  adipose  tissue  aroimd  an 
angiiimii,  and  thrn-forc-  auinot  strictly  l»e  plaeed  in  this  t«t«^;ory. 

IV.  Bnchondroma  of  tie  Orbit. — The  hwh  hitherto  n^jiorled  of  en- 
chondrumu  i)f  the  i>rl>it  arc  de»eril)ed  aj»  tumors  of  ii  l:Il^t!lI^;inull8  irliftractrr 
develo|)e<l  in  tliP  fatly  tiBsue  of  the  orbit  or  in  the  laerymal  pland.  Berlin 
is  inclined  to  cla-ssify  them  all  with  the  cylindmmata.  Even  tlie  case 
reported  hy  Fano  i»  "Iwfurely  dcw-rilied  as  an  ixiteo-fibriMiartilaginiius 
tumor  existing;  from  infuney  at  the  inner  angle  of  the  up]>er  lid,  and  «!W 
hard  and  movable.  It  was  encnptii dated,  was  renio%'e<l  with  the  greatest 
eaa?,and  found  to  contain  eimilaife-iLrlU  eml)e<ldi-d  in  a  denso  Sbruiis  tisitie. 
Jfotliing  is  «»id  alx>nt  its  i^wible  coiinoctjon  with  tin-  eyelid,  hut  tht  prohtt- 
bility,  at  ImM,  i^  tliiit  it  had  \\n  filariing-|>oint  in  the  tnrvu^. 

V.  Orbital  Tumons  of  Epithelial  Charaoter.— Under  this  geneml 
datwiliwitinn  various  anthors  liave  ari'augttl  ihn*  difTereiit  varic>ticB  of 
tumor  having  oertaiii  general  re»cmblanit*, — thv  epithelial  caranonia,  the 
adfuo-carciuonia,  and  the  udenimiiu  Strictly  s|K.iLkin}i:,  uoneofthcst' tumors 
arise  in  the  orbit,  but  all  atari  from  tlic  lids,  or  from  the  liierymal  gland, 
or  from  the  eyeball,  or  in  some  one  of  the  ncigliboriug  eavitics.  and  exteud 
into  Uie  orbital  tissue  »et\mdarily,  Such  growths  will  therefore  receive 
their  pro])er  o)nBidcralion  tlsiwlu'n', 

VI.  Orbital  Tamora  of  the  Oonnective-Tieeue  Type. — Under  this 
head  are  inohided  iarcoma,  lj<itli  Ihe  i-ouml-tvll  and  llif  spindle-cell  varieties, 
Sbro-sarcouM,  mir-eo^<"''^<"'"'i  •'ilft'>-iKU\-oma,  cyfindyonui,  and  plcxijoi-m  ttar* 
ootna.  Most  of  these  orbital  growths  present  about  the  same  symptoms. 
They  arv  solid,  with  more  or  les-s  nnoveu  surface ;  tliere  is  neither  fluctuation 
nor  pulsation  ;  they  are  neither  conipres*iblc  nor  very  Lard ;  they  have  do 
diret-l  connection,  as  a  rule,  with  the  brain,  nor  the  lids,  nor  the  eyebiill ; 
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they  may  involve  one  or  more  of  the  n<*ipliboriiij;  cavitU-ft,  but  llicv  an 
iQiicli  luon:  likely  tu  originate  in  soint-  out-  uf  tlii'.'w  (uvilicK  uikI  c-xtctid  to 
the  orbit  secondarily.  Still,  if  they  arc  very  vnaciilnr,  they  may  pulsate 
and  he  coraprcssiblr,  and  in  Uii-  ca-sc  of  a  niyso-wircomB  or  a  fysto-snrcoma 
there  may  he  Biictuatiun,  As  rq^anU  the  tnie  nature  of  such  a  tumor,  the 
micro»xipe  alooe  can  e&UbliHh  the  ilia^nnsi»,  but  iu  nome  cases  the  age  of 
the  fiatient,  the  rupitlity  of  ^rovrth,  the  |tiitn,  llie  lo!<s  of  motility  of  the 
eyeball,  am)  the  n?u«tan<x- uf  (lie  iiimor  luoy  »ll  ttid  iu  revi'aling  iti;  real 
oature. 

C^inrfronKT.— Modem  jmlhology  Una  pnictically  decided  that  a  cj'lin- 
droma  l>elong«  to  the  ela^  uf  sarcomata.  It  is  marked  by  severe  pain  and 
a  decided  tendency  to  rapid  rcciiriTiu-e.  It  hatt  a  ty})jiul  alvettlur  structure 
and  eoiilaim  a  reUlively  blip?  amount  of  hyaline  tissue.  Tbc  «41*  which 
OODMJtiit'^  tlie  iinlk  of  die  tiiiiH>r  cimie  from  the  luiddli.-  bl»#t«>dcnuio  itii-m- 
brsDe,  and  the  tnmor  is  therefore  of  the  conneotive-tiffeiie  type,  whether  the 
cdk  ori^nate  in  white  bloo(t-rori>iiwIe6.  or  in  mnnective-l  issue  eorjiii«-Ie8, 
or  in  the  peri\'ascular  lymph-s|iaees,  or  in  therellsof  the  adventitia  of  email 
blood-veasels.  On  tlie  other  hand,  tlie  alveolar  striKture  and  tlie  teiidenoj- 
to  rapid  pecurrenee  show  a  strong  r«iemblanee  to  the  eareinomata,  and  for 
tliis  reason  SattWlia^  pro]>osed  the  iiameof  eammmiattnu  »an'uinH  in  |>]a(« 
fif  eyliodroioa.  The  pri>)ino6is  is  hkisi  nnliiviirahli-,  and  death  n-siilta  fnim 
exteiisiun  uf  the  ^rowtli  Into  tlie  noigtiburiiig  luvititv,  ineliidiug  tliitt  of  the 
ffkull,  the  intervenini;  bony  wall  being  vorn  away  and  Absorbed.  The 
treotnwnt  consifit-n  in  an  early  an<l  nioet  romiilete  extirpation  of  tlie  tnmor 
and  the  entire  contents  of  the  orbit. 

The  plrxi/orm  aareoma  reeembles  veri-  strongly  either  a  eyliodmnia  or 
a  myxo-aarconia,  and  it  seems  unnecesaary  to  make  a  separate  elafifitieation 
&»■  litM  gmwlh.     It  is  very  rare. 

MyMhSarroma. — This  in  a  by  no  inmnii  infreijucnt  (Kirrnrn-mrc  in  the 
orbtt.  Tlie  ttyinplotns  an-  not  ehanioteri*tie  of  tin-  iiiitun.'  »f  tin-  gniwth, 
though  n  very  rapid  growth  has  htan  frequently  montioned  in  the  (n»e» 
reported.  Under  llie  mieroaeoiie,  suoli  a  tumor  shown  nuiueruus  fusifurni 
and  etcllate  u-lU  contained  in  u  tluiil  cou&iittiiii;  lar^*ly  of  mucin. 

Sarrtmiii.- — Tbi«  tenii  iii<-hid*'^  tin-  roiiud-wll,  the  !*i>indk-<Tll,  anil  the 
fibro-iHin-tiiim  v:im-tie«,  and  llii^  v\n»9  funiii*  tlie  great  bulk  utull  the  urbit^ii 
tuiours  that  have  been  rep<irt«><i.  It  is  impossible  to  di)>1in);ui«h  these  thr«e 
vnrielite  from  each  otlier,  and  even  under  the  niierostoiK-  the  snirie  tiinior 
will  \m-  lourol  to  i^mlain  not  only  all  the  vari'>iis  tfll  fnrnui,  but  even  a  piiiv 
fibvD-nuvomuloua  atruftture.  Some  <if  the^K:  i^wtlis  und<iiil>tt-dly  ariM-  in 
tlip  fiitt)'  ti<Kiie  iif  the  nrbit,  (itliers  in  tlie  libnms  capsuh' r»f  Tenon,  anil 
KtiU  others  in  the  rpi^-lenil  coniHx'ti%'e  tiiMiic.  Many  of  them  have  Kt;ir1cd 
(rom  tJie  periosteum  lining  the  orbit,  and  not  a  few  in  the  laerymal  gland, 
lo  some  rare  imftuuera  they  have  ap|>ea.retl  as  metustatio  gmwths,  the 
originai  tumor  liaviug  started  iu  some  oilier  i«rt  of  the  jikull  op  body. 
The  mofti  frequent  variety  ii*  jnobuhiy  the  rwnall  rouid-ceil  jsurcoma,  in 


D1SBA8ES  OF  THE  ORBIT. 


1 


which,  huwcvor,  we  moel  with  larger  cells  and  even  Ki&Dt  cells.  Pure 
apiiullcHvll  8i>ixT>nin<a  ar^-  nl.-o  tvniimtii,  ami  fihrosarcotnata  are  not  idIW- 
qu«nu  In  thi^  liitt<^r  Berlin  iiiHudmthpfiliromatu.  TIk?  AtM-alltnl  iiuvplia- 
loid  uinmi-s  mast  be  rt^nle*!  a*  romid-crll  .san?nnuita.  A  c\-s(<i-«r«>nia 
is  ^niply  a  round-cell  or  spiudle-cell  aarvunui  cumaUiltig  uumcrous  boUo^r 
apaccs  tilled  with  Buid. 

Tho  natiiPe  of  a  nwiirrpnt  tiimor  («nnnt  he  ppodicat«l  from  an  examitia- 
tton  of  the  urijiiniil  gn)wlli,  for  the  intimate  sinicuire  of  tit&tt.-  tuiuors  is  so 
cvmplcx  uud  variable  tbat  a  muiKl-ocll  ur  sptadk-<ifll  eareoiua  frvqticiitty 
becoQiw  n  nivxo-«ircoina  or  glio-»urci>iiiu  wttlioiit  tim^klng  any  of  dti- luuul 
symptomg.  TlM-coursc  and  rtwilts  of  till  winvntata  are  very  varinblo.  The 
yoiinfter  the  individtia.1  in  and  lite  more  nnnieroiis  tbe  oellidar  Mructures 
are,  the  more  rapid  is  tbeir  growth  and  the  grcuter  certainty  i»  llierc  of 
a  return. 

Tlio  treatment  ooiL'^tstit  in  onmpMc  extirpati<Mi  at  the  iwrliet«t  p<M«bl« 
period. 

^Iftanfwircomri. — In  the  pnat  majurity  of  ouoe  of  orbital  melaDCKuir- 
coma  the  tumor  is  not  prliuarilv  an  orbital  growtb,  bnt  extends  to  the  orbit 
fruiu  tile  choroid,  or  from  (lie  Hultconjiinctival  tiseuo  near  tlii?  marpn  of  the 
oonicn,  or  fn^ni  the  L-avity  of  the  tikutl.  Occasionally,  however,  it  liaa  been 
fotiucl  a.1  n  primary  growtli  in  the  orbit,  and  it  lias  brcn  known  to  )>erf<irato 
the  sclera  from  witJioiit  luid  eiitcr  llic  cvebnll.  In  fumw  of  the  castett  ref>ort«d 
the  tumor  origiuQted  in  tJic  periosteum.  The  histological  nature  of  theae 
tumors  is  still  but  little  understood.  They  have  \ie*'ii  dojicrilied  ax  pure 
iueliin<x.'<i8  of  the  urbitnl  liesne,  but  it  is  snfticicntlosiy  tliat  micn«7ropiiiat ly 
they  consist  of  a  muss  of  Riimll  n>iit»<l  or  fiisilbrm  cells  an-angeil  in  more  nr 
less  complete  alve*ili,  and  oniainintr  a  strongly  marked  pijjmentary  depoeit 
not  only  in  the  cells,  but  »«atlcm,l  all  through  the  conuective-tiaeue  ftuw- 
wurk. 

Ilefore  operation  tl>e  d!a{^osis  ninsl  largi-ly  dc]H-nd  «|)on  tJic  dark  color 
of  the  tumor,  and  even  then  it  might  be  confounded  with  a  cavemona 
angioma. 

The  prognosis  h  aUrays  unfavorable,  aa  in  the  case  of  other  melanotic 
ttunoFB.  In  spite  ot  early  and  complete  extirpation,  the  tninor  is  ii1iiiu$t 
oertaJii  to  recur,  and  tti  a  very  short  period  of  time.  It  shows  a  strong 
tendency  to  extend  towards  the  intra-t-raniiil  cavity  and  to  the  development 
yl'  metastatic  gro\Tths  in  varioun  |»aris  nf  ihc  Inxly. 

Pla-i/omt  Neuroma  of  (A*  Oi-4;(._Tliis  is  a  very  rare  growth,  of  wliidi 
only  s  few  eases  have  been  re]>oried,  notably  by  Itillrotli,  Marcband,  and 
Bnins.  It  uppeare  Ot  lie  eiilier  congenital  itwlf,  or  a  }iiibst'<pient  extcn- 
sion  of  a  oongeuital,  extra-orbital  nciiro-fibroiuu.  It  Iiun  Iwcn  fonnd  in  the 
tipj»er  and  outer  angle  of  tlie  orbit,  n«>r  llic  hiwymul  gland,  and  the  eye- 
luill  is  displaced  forvrard,  downward,  and  inn-ard.  It  grows  very  slowly, 
eatucd  no  i«io,  and  is  not  (Misilive  to  pressure.  The  diagnosis  is  poe&U 
ble  only  vlleil  (f^^iiftilflf-jgt^'^th-exirife^niiteye  of  the  orbit,  which  can  be 
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iiz«l.  Tlie  propnoBJs  is  entirely  favorable.  Tli*  ti^flimmt  n>udista 
in  eomplete  exlirpation,  and  the  tumor  allows  nn  Uiridciioy  (it  ix-limi. 

The  fimgnoiUii  of  all  forruD  of  raatign»nt  orbital  tiimurH,  whether  pri- 
mary or  seamdary,  is  unfavunible  ;  and  if  the  tiitiior  lif>  primnrily  one  of 
the  il(x-|i  faiTJal  bi>ne»  or  tlicir  sinii.<H'?(,  tlic  jirogiiwts  is  positively  bnd. 

Exct-pt  in  tlic  Mwc  of  onuipi-iilutoil  tiimora  of  the  orbit,  saixicnl  inter- 
iV-reoov  is  almu«t  invariably  tbilowed  by  a  return  of  the  tiuiwr.  luid  the 
irrowtb  of  tJie  eecondary  tiininr  in  uion-  rapid  than  tbat  of  the  |>rimiir/ 
hsion.  AVilb  each  siiootfding  ojioration  the  pi-riod  ofiiuitMa'uct-  bvfiire  the 
return  of  tbo  lunior  grows  shortf-r  iind  lltp  rapidity  of  llmgruwtli  incrc'tuw*. 

Rc[>«tttcd  o)K'nition8  id  tli«*>  wisi-s  nndoiiUMly  ^Uorton  the  life  of  tho 
patient.  WhiU*  it  is,  therefore,  our  duty  to  operate  in  ull  enscs  in  order  to 
relieve  severe  or  nnheanible  pnio,  we  should  be  slow  to  operate  merely  for 
the  sake  of  relieviiiji;  teniporanly  pbysioni  di&%iirfnWiit,  t^jieclnlly  if  we 
are  convinced  that  by  au  doing  we  aborteu  tbe  life  of  tlie  |intient. 


TUMORS  wnicn  arise  from  the  do?.-^-  wali^  of  the  orbit. 

I.  Oyste  of  the  Orbital  Walls. — The  esistvncc  of  Bticli  tiiinont  i» 
decidedly  doubtiul,  in  spite  of  the  ceases  reported  by  various  nutliont. 
Ecliiuofoccus  aud  aerotia  uysts  of  tlie  orbital  wulls  have  been  mentioned  by 
Mackttwie  and  others,  but  they  vrere  probably  eysts  of  tbe  frontal  sinus, 
which  dfvcli ii»ctl  within  the  cavity  of  the  siuns  miil  not  in  the  «|"'iigy  |>or- 
■  ttou  of  iIm- frontal  Iwiw.  ClioK?<tmtouin1»  Itjivi- nlso  l>«ni  rt'iHirUil  a-*  aming 
from  the  interior  of  the  fnmtal  bone,  but  tbe  origin  of  tliese  tumors  is 
equally  nn<¥rlaiii. 

JL  Osteo-S&rcotna. — Almost  the  same  eritictsm  may  be  paeoed  upon 
the  so-called  osteo- sareonia  uf  tbe  orbital  walls.  In  mosi  of  the  aisea  re- 
poMetl  the  [«rtiei])atiou  of  the  orbital  walls  in  the  process  wa^  only  part  of 
a  very  exti-iisive  disraac  of  tlic  other  bones  of  iJie  skull,  ami  it  was  not 
pofeeibtc  to  fix  the  origin  of  tlie  dl-kit^'<l  prooesH  in  the  bony  walls  of  the 
orbit. 

III.  Osteoma  of  tie  Orbit. — Undpr  the  genmil  IhiuI  of  ostoonia  are 
rIasBed  a  number  of  bony  growths  of  different  internal  const-rnction  and  of 
Tarying  external  appearance.  Oeteopbytes,  periostoecs,  hyperostoses,  and 
exaitoBes   are  all    classifie<i    togetlier   for  the  sake  of  eonvonienee,  as  out- 

growtiia  froni  tla*  bony  wallw  of  the  oi-bit,  |)artly  from  the  jwriosteum  and 
partly  fnuu  the  diploe  of  the  bones  theiiiSL-lves.     Some  of  these  outgrowths 

tan:  eellidar  in  strm-turc,  a  few  are  n-ini-mnilaglitont*,  bul  the  great  majority 
are  of  ivory  hanlnetw,  and  it  is  to  tliU  hitter  elatts  timt  Uie  term  osteoimi  lia.t 
eorne  to  bo  restricted.  Tbtw  Imny  timiors  nre  more  frwpienlly  found  on 
_  ilie  iipjier  ami  inner  jwrtion  of  tl»e  orbit  than  elwwliere,  kit,  iuil<»is  the 
P  attf-ntion  of  the  surgeon  Is  called  to  them  early  in  theircxiptenee.it  is  rarely 
pu^ble  to  determine  aecarately  tbe  exact  point  of  origin  of  the  tumor. 
Tbe  frontal  hone  seems  to  bo  tlie  favorite  seat  oi'  im  oateoma,  and  next  to 
the  frontal  bone  eomea  die  ethi'iuiid.  An  oslemi-u  niav  bt  unilateral  or 
Voi-III.-l  ■•     •''•'■'  '■'•"■   *■  ■'■  "•  ■■ 
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bilateral,  ami,  tliniitiU  iisnatl}'  single,  there  m-^y  be  tieveral  oeit«>inatu  in  the 
rautf  orbit.  Tlu^'  tuiiioi^  are  ^'ueitilly  iR'inispIioroiUul  iu  sliii{H?,  with  a 
broad  base  iif  aHia-iimeut,  unil  narrow  jKiiicIffl  are  very  rare.  They  vary 
frrutllv  iu  size,  untl  their  mirdu'c  is  rn-qtii-'ntly  uneven  iukI  i-ven  n<KliiI«ud. 
Thi>ugli  cuniiuutily  rygJinU^I  iu>  Htiirliug  from  tlie  \jtnty  wall  luul  [irojec-tttig 
towaptlH  Uie  orbit,  they  sometimes  gmw  towanis  i»r  into  somo  out-  of  the 
nriRhlKirin;:  cavities,  and  in  not  a  fi-w  ea«ii  tin;  tumor  has  ori^nauti  in  a 
ncighbyriug  mvity  and  involvwl  tin-  orbit  i*-c>ndnrily,  Cast^  liavt-  lA.-en 
reporte<I  iit  whieh  the  tumor  b^un  in  the  ethmoid  cells,  in  the  nasal  uuntus, 
and  in  the  fruiital  siuiis.  The  latter  an?  tho  most  i're<jutiit  of  all,  niKl  by 
their  pifstiin-  cuiiise  abs.)r|>tion  of  exlcnsivt  purttuus  of  llie  bouy  wall,  and 
evcotuallv  an  o[wning  into  the  anterior  fo-^t  nf  the  itkiill.  Sueb  a  conrso 
would  rendtT  any  pn>l(>t)gi.-(l  atU.*nipt  at  reniuval  of  the  ttioior  extremely 
liamr(Ioii!%  ' 

Their  etitjfogy  is  extxptnely  obswirp,  and  it  may  be  tnitlifully  eaitl  that 
WL"  know  little  or  uothing  about  'it.  They  have  bwji  nttrihiitod  to  cou»ti- 
ttitioiMl  syjihilis,  ^ut,  rheumatii<m.  tseroftila.  and  trauniatisni  ;  hat,  in  view 
of  our  lark  of  apeiirate  knuwkilgi'  on  tin.'  Hiihj<>cri,  It  in  as  well  t4>  look  for 
the  pmlisptMing  cniM-,  at  Ivaat,  in  an  abuornial  embryonic  comlitioo  of  tb« 
boae  cells. 

SyntpUmu  awl  Coitr»r. — Orttoonititn  nliiiust  always  grow  very  slowly  and 
piiinlBMly,  and  years  usually  i>Ia{Mc>  licfora  thpy  produce  any  nevere  ttymp> 
t<«n».  They  are  never  eenwitJve  itn  prrfiHnre.  and  when  tiiwy  vatMnc  jmin  it  is 
cither  froi"  preeaiire  on  some  ner\-e  of  Ronaaliun  ur  from  iwrac  loralij!«d 
inflummation.  As  the  tumor  grows  the  t-yel«ill  i*  diitphuv-d,  um\  then?  may 
be  cxophtlialnioH,  owaaionally  to  bucIi  an  extPrnie  degree  tiuit  tho  eyelids 
caunot  close  over  the  eve,  oiid  the  eornca  uli-erates.  If  the  exoplithalmos  U 
at  all  niarke^l,  thijre  U  (ii<iially  miirkeil  dtsturlHineeof  the  visi'^n.  Opbthsl-I 
mowopicatly  there  may  be  noticed  all  (he  <'lianges  in  tlie  retina  an<l  optic 
nerve,  from  simple  hy|ierajmia.  tlimiigh  papillitis,  to  atrophy  of  tho  optic 
disk.  If  the  tumor  has  enonmcheil  iijk.ii  the  <avily  "f  tin-  skiill,  grave 
cerebral  eymptoms  may  result,  though  geocniJly  thiii  ie  not  the  ca»e,  owing 
to  the  extreme  fJowneSit  nf  growth. 

Difigtvm*  and  Prvf/uoKin. — ^The  diagnosis  of  an  osteoma  of  the  orbit  la 
not  usually  difficidt,  tliough  there  arc  several  lesions  witli  which  it  nuiy  be 
coDfouodtd.  Ite  extreme  hanhK««,  iu  immobility,  nud  ibi  direct  ennntvtioD 
with  the  Ixitie,  all  point  to  a  bony  growth.  If  at  the  HitjM^ro-iritenial  angle 
of  tho  orbit,  it  may  Im;  eunfoiiudcd  with  a  di-itention  of  tho  thtiital  einiui. 
If  alonfr  the  inner  wall  of  iIm>  orbit,  it  uiuy  Ik-  mistaken  for  a  di»tenttoD  of 
the  rthmoid  cells.  Heuw,  in  raahi  ng  our  dingno«iti,  a  tareful  cxaminatitm 
miuit  he  made  of  the  condition  of  the  vartmis  neiglilMjriii^  covicies,  a.'^  iIk-sw 
bony  tumors  frequently  extend  into  tJiese  cavitict;  and  not  infrequently  start 
frrvni  them.  Iioth  of  whieli  conditions  (»m|)li('nte  holli  the  prugmuis  and  the 
titatment.  If,  however,  tlie  tumor  has  not  e-xteiided  into  the  aivity  of  the 
akull,  dM>,ij4vgn<jji».i^  jj^qprally  •*cty.:fawjratle,  aiid  it  is  often  possible 
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Ui  prtstcrw  thff  cyclwll  intwt,  tliouj;b  the  vision  may  \»  nerioiutly  mitl  pcr- 
tnaacutly  aflV<rtiHl,  uiul  |>i'rliii|>i«  ovr-n  entirely  destroyed. 

l^reattHfnl. — 'Hie  tnotmnit  of  pure  i>s«>«ima  oC  the  orbit,  or  ivory  oxoa- 
tone,  consists  solely  in  ite  o|xrativc  n>mo^'al,  an<l  if  it  lie  of  large  size  this 
must  be  accompanted  W  cnuflration  of  tlie  cn'oUill.  t>win|j;  to  the  extreme 
bartlof^fi  of  the  tunwr,  its  rL'iui>val  iu  usually  very  tedious  and  a  matter  of 
coanidenilile  diOinilty,  iiud  tbi.-  ditii};:er  to  lifu  of  KUcb  aii  ofteration  is  by  no 
nxniis  ali^bu  If  the  tumor  f;mw  I'rum  rlu-  nnif  of  tlie  urbit,  tJie  diiiigcr  ts 
gnnlrr.  In  llie  tiital  iuto  dmth  i-i^iiltit  from  nK'ninjpl!"  or  from  a  I'cr- 
cbrat  aWiuw  in  tbt-  vk-inity  of  lJi«  «4«t  of  o|K-nil!on  ;  ami  if  tlie  tumor  be 
of  oonfMilerabli^  sixo  here,  it  is  wiser  not  to  flttomftt  >t£  rMuuvat.  iu  fiueb 
rase  the  eyeball  may  be  eniicleflted  in  order  to  relieve  llie  .severe  pain  wbieb 
is  soraetimes  pnm-nl.  The  extreme  daiigiT  iiivulvul  in  atlt-niptiii^  to  n*- 
move  otitetiotala  arialng  Irom  tli«  roof  of  tlu^  orbit  tiiuy  he  seen  from  ittati!)- 
lirai  rtillerted  by  Berlin.  f)iit  of  a  total  of  tlnrty-two  oLses  nf  oitiitiil 
uetuimata,  nixti-cn  werv  atbtcbei]  by  their  Imm:  to  tlie  roof  of  the  orbit,  aDcJ 
of  tbuK  nix  died, — a  mortality  of  thirty-eight  j>cr  cent. 

In  u|ieniting  for  ijie  removal  of  osteomata,  the  periogteum  must  lir^t  be 
incised  and  (carefully  ^trijijied  oil*  from  the  tumor  mid  for  tiurue  little  dis- 
tance from  the  Ixiae  in  ull  dir[*etiuii!<.  Then  a  narrow  groove ^imld  be  fut 
with  a  chitfcl  or  gou^  and  mullet  nrotmd  tJie  bwe,  tlie  bIwM-»  wltli  tlwj 
Dtallet  being  muile  gently  and  viinu-whiit  rn|iittly  until  tlie  tiiinor  Ix.'^'omes 
loowoed.  Then  a  ^dIIc  roekin^  to  mid  fro  will  ii^iiallv  .>inlliei.>  to  detiu-b 
it.  If  the  tuDQor  be  found  of  ivoiy  lianltiess,  lemnll  holes  may  be  drilled 
tu  it  by  means  of  a  dental  engine,  and  llie  o|>eixitlon  wilisetniently  com- 
plcted  by  meaiiH  i>f  the  cliiiM-l  timl  iiialb-t.  If  the  peril xtteimi  is  first  care- 
fully ^^p|>pd  off,  the  tnmor  may  sK)mptimi<8  bi>  Hhelled  i)ut  by  a  very  few 
strokes  of  the  mallet,  moeh  more  rejulily  tJjan  would  lie  at  first  wippcmtl. 


DISEASES   OP   THE   CAVITIES   ADJACENT  TO  AKD 
SECONDARILY    INVOLVING  THE  ORBIT. 


H  The  frontal  wnus,  tlie  etlimoid  cells,  the  sphenoidal  siiiii^,  and  the  max- 
H  illory  antrum  are  oflen  tlie  ^teat  of  <l!j«?aBe  which  siiliserpiently  exteniU  to 
^    tlu?  orbit.    A  brief  pliinw  at  the  aniitoiniciil  relatJoiiHliip  of  the  bont¥  forra- 

Iiog  thesis  ra%'itieH,  and  iit  ttm  l)a5e  nf  the  skull,  will  ftiublr  ti?;  tu  understand 
more  clearly  the  nature  of  these  diifeaiies,  and  the  impott^tnt  rclutiou  they 
leaf  to  the  cavity  of  the  orbit. 
DI8RA8EB   OP  THE    PBOXTAI.  filNUft. 

The  frontal  ^inn»ee  are  situated  within  the  frontal  bone,  at  the  level  of 

tlie   luMil   \Mint^  of  cimt  Intne,  jui»t  ulwive  the  rout  of  tlie  nil*-.     They  are 

I        ■mally  t\vo  in  numlxr,  se[)nrat(Hl  by  »  more  or  loss  fom|»lete  partition 

I        of  bone,  which  is  K^^c^lly.  IhoURli  not  always,  in  the  median  linR.     Their 

'iimeosions  are  very  variable,  but  their  size  usually  increases  with  the  age 
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of  thp  patirat.  Their  form  is  very  jrrt^iliir.  The  niitrrior  wall  h  thii-kest, 
while  tlip  rranial  and  orbital  walls  fonsist  mainly  of  compact  Ixmy  ticeue 
with  a  tliiii  layer  of  ■.-aiHxrlluiis  tissue  in  the  ccDtre,  Each  frontal  i»iaije 
oj>GD8  into  the  infundibultun  of  tbe  ethmoid  by  a  canal  iu  the  siDterior 
opIIh  t>f  thiti  Iwae,  ealliMl  the  frontal  or  froRto-iiasal  caual.  Esu^h  mmts  ig 
liued  by  a  thin,  Miiootli,  i\»y  miinmM  m<'ud)raiic,  slightly  adl».'ifut  to  tlie 
bouv,  uud  cuusi&liug  of  two  hiyeni,  ou«  mucous,  tla-  other  iwriuittca).  Id 
yoiing  siibjwttt  tlic  »iiiii>i  dot^  tiot  exist,  hut  after  lulult  life  18  nmuhed  it« 
aiBC  pr<»2Uta  tlio  most  remarkable  variatioiis. 

Tbe  most  frequent  di«>as«s  niel  witJi  in  the  frontal  sinus  are:  firHt. 
mnooctU,  or  a  colkitiun  of  muoue  ;  and,  sixvud,  tm^fgana,  or  Qb«r€a.  Both 
of  th«A»  are  chroiiit-  diMtOMVf  iiiid  tiK-  i<ym[itum:4  itit«  pi-aiTtioatly  the  f^aac  in 
botli.  Distention  of  tlic  fi-ontal  simi*  can  j»on€rally  be  easily  r«!«gnized  by 
tlie  site  of  the  BWetling.  It  is  higher  up  nud  fiirtlier  track  lliun  tlw  site  of 
the  laerymaJ  sac,  and  it  has  hard,  resit^ting  \vall:%  (Xxusionully  n  «|k>q- 
taneuua  opening  occurs  liy  abnor|>l'u>n  of  tlie  bony  wall,  and  tliii  symploou 
ar«  then  tho«e  of  a  cyst. 

Empiffma,  or  itltKresn  of  the  frontal  sinni*,  Is  nsnully  an  affyction  of  adult 
life,  though  it  is  met  with  raoet  IVeiineiitly  l>ft>i«;ii  tlii:  agvn  of  Iweuty-fiw 
and  thirty.  It  doeH  not  occur  in  childhood,  as  the  sinuara  are  not  developed 
to  any  oxt^nt  at  tliia  period  of  lite.  It  U  found  oiWncp  among  men  tliiin 
anioug  woraeu,  and  ttiia  in  jmibably  due  to  auatomieal  peculiarities  siidi  as 
the  following:  the  8inuHe«  are  niiidi  luoru  dvvclupMl  in  men  than  in 
vronieii ;  the  In  fundi  bnl  urn  ie  wiihr  and  eoinmunirateiii  more  directly  with 
tlw  nnaal  foftsa-,  and  through  tJic  hitter  with  the  exU-rnid  air.  Henoe  iafeo- 
liouu  ajfents  may  more  easily  enter  them.  The  left  fi-oiilal  .sinus  is  more 
frciiucnlly  attack<xj  than  the  rig'ht,  and  the  cauaeof  this  ie  asyet  unknowo. 
It  18  not  unt«mmon  to  find  al  llic  lime  of  ojieratlon  that  the  snj)|itinitivc 
proOMs  Ix^d  in  uiio  sinus,  iwrfiu-atet!  tlu;  bimy  septum,  and  involved  the 
other  sinu*?  wt'omhirily. 

The  etiology  of  suppuration  of  the  frontal  mniiseo  is  wimewhat  ohsrure. 
It  has  Iwn  Rtirihtititl  t>>  mbcrfnloslB  and  syphilis,  but  this  \»  not  strli.-tly 
correct.  Botli  tlieec  <>on«tit(iti<>nal  afiectione  may  produoc  on  oAteo-iNri- 
ostJtiB  of  llie  frontal  bone,  aecompuiiiod  or  followed  by  extensive  caries  or 
nccrosia  and  im>f«H;  siippiinnion,  and  llie  frontal  sinus  may  l)e  invaded  bj' 
tJic  pi)«,  hut  aln-avB  in  the  diroetion  from  'witliout  inward.  The  name  urgu- 
iiient  applies  to  erysipelas,  though  lieix^  it  must  b<*  admitted  that  the  di»- 
ea««l  proeeas  might  I'xtond  thmngb  ilic  muc-ous  membrane  of  the  nasal 
foefiie  to  the  infundibiiluni,  and  thrn»>  to  the  inint^d  Hinu.f.  The  aiuuace 
have  also  been  lcno\m  lo  suppurate  during  the  decline  and  eonvaln^vnce 
of  flcarlatina  and  typhoid  Uvet  and  during  &  severe  attack  of  influcnxs. 
WoundM  of  the  sujMTior  orbital  margin  may  pusttlhly  prodiiec  absoeas  of 
tJie  eiuuBcs,  hut  only  after  a  long  lapse  of  time,  the  diseased  process  ex- 
ti>ndirig  gradually  tlu-<iiigli  tlu*  lK>nc.  Fun-igii  Imdii^*,  whi-ther  iMrt  or  aUve^ 
on  entering  tbu  nasal  meatna  and  penetrating  to  the  aiuus  may  Bet  up  a 
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dirouio  suppurative  prooees.  Inflammatory  lesions  of  the  mucone  meta- 
brane  nf  tltc  noinal  Ibww  are  fouacl  Ui  exist  in  many  casM  of  abwess  of  tlie 
frunlal  tiinua  Finitlly,  polypi  of  the  iiaital  fosine  have  been  knowD  to  pre- 
cede the  (levplopmoit  of  alMcem  of  the  KiniiN. 

All  these  arc  of  course  mainly  prt^ispoaia^  causes.  la  onlcr  that  sup- 
puration should  occur  in  a  fi'onta)  sinuH,  lliere  mufit  be  nn  eutran<v  uiul 
proliferation  of  pyogenic  niicrobee  in  (he  cavity  of  tlic  aimis.  Tlic  latter 
amy  poietmte  directly  into  the  sinus  witliuui  iniectlug  tlie  uusal  Ibssie,  or 
tine  Mippunitiou  of  the  sinus  may  he  inJuoud  by  tlitit  of  the  misol  foaace. 
Id  tKe  liilbT  caw  inft^-iion  of  the  mniis  mnyoc^cur  tbiMUgii  the  frontal  cuui) 
or  inliin(Uhtilum,  or  by  way  of  the  lyni])hftti<«.  Onec  invmled  by  the 
mirroht*.  the  mucous  membrane  of  the  sinus  swells  ami  Ijeeomps  thicker, 
and  ihns  the  canal  «f  the  infundibuluiu  is  narrowed  and  eventually 
obliterated.  Then  the  pus  bc^as  to  accumulate  in  the  sinus.  In  simple 
oitarrh  of  lite  sinuH  tlie  iufundibuluni  be«>in«  cloaed,  hut  here  the  reault 
is  an  uuL'umulatiuu  uf  niuciut  and  nut  uf  pus.  If  thiit  la  to  become  an 
abiHxsia,  there  must  be  a  st-coud  elemeut  of  on  inf<^iouM  nature  present. 
Wh«»  a  uifficieiitly  tai^^  ojieniiig  lias  Itu-n  made  into  the  e\au»,  and  the 
pas  hu  been  di»ehflr;ged  from  the  nbeeegs,  the  mueoue  membrane  linini*  the 
HD1I8  is  Been  to  Im?  red  and  inflamed,  swollen  and  tliickeued,  aometimcs  to 
toi  or  twelve  times  its  natural  th)cki)e3&  Its  surface  is  rough,  granular, 
and  even  fungoid.  I.xirgt>  ipiantitieA  of  these  fun^Id  t-xcre*'en»»i(  may  be 
removtd  with  a  Piir«-Ite  or  di«lroye<t  by  the  injection  of  some  <?atiBti<-,  The 
dtKue  mny  perforate  the  bony  wall  of  the  sinus  nsturally,  usually  the 
inferior  n-idl,  but  always  by  a  small  opening ;  or  it  may  {lerforalc  the 
cranial  wall  and  enter  the  L«vity  of  the  sUull,  Here  the  duru  muter 
Qsnally  limits  the  extent  of  the  absooH.  Sef)u«8tni  of  bono  are  not  un- 
ooiumou,  but  tltey  are  i^nerally  very  ^mall  and  Dual  fi-ecly  in  the  pus. 
Whiii  these  eases  yield  rapidly  tr*  treatment  they  are  of  two  kinds  :  either 
the  idMcnx^  ha-i  heen  »  recent  one,  which  hoft  pnKlui'ed  i<n|>ertleial  leflionn  of 
Uh'  miieowa  membrane,  or  tlu'Pf  h-os  been  exten.iive  neerusis.  In  the  latter 
eaw  the  fronlul  iind  nrbilal  (rails  of  the  smaa  have  been  i-aM.  off,  the  cavity 
of  the  lunuK  ha»  dieupiKan-d,  an<l  cimtrizatinn  has  fullowctl,  Imving  a  deep 
pit  or  buUow  in  tliis  n^on.  The  diagnosis  is  difBcnIt,  cspet^'iully  in  the 
beginoint;. 

Guillemuin  thinki«  there  Js  only  one  constant  symptom,  the  supra-orbital 
pain,  which  is  ^mctinies  intense.  But  there  arc  many  taaes  of  abscess  of 
the  frontal  siiiufl  in  whieh  there  i.t  never  any  pain  nl  any  time  diirin)^  the 
development  of  the  abBoc^^.  The  di.'vn.'to  usually  ro^ie^tii  all  motlication, 
and  disappears  only  when  the  pun  in  evncimted.  If  with  the  pain  there  is 
onr)*is,  onena,  or  n  piirnlrni  djflchar^'  from  one  nostril,  and  the  frontal 
boas  >a  [niofnl  and  protuberant,  ami  if  the  eye  is  displaced  downward  and 
ontward,  the  lesion  is  almoM  certainly  in  tJie  sinus,  though  it  may  not  be 
abflcen ;  henoe  in  these  cases  a  thorough  anterior  and  posterior  rhiuusoopic 
examtnution  should  always  Iw  matte.    At  a  more  advanced  stage  uf  the 
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maUilv,  whfu  llic  orbit  is  involved,  the  diagnosis!  may  be  still  moro  diffi- 
cult, luilfss  tlic  disease  in  of  the  wuie  variety,  whoa  some  of  the  sigus  of 
uailc  iiitUiuninciiNi  muy  be  prcacul.  Still,  cvon  hen.',  while  ttiere  uiay  be 
disjiluwtuvtit  ol'  the  eye  dowuvviird  niul  <iiitward,  thei-e  is  rarely  any  |jtx>- 
tnision  of  the  eye  funvard.  A  small  orbital  abscess  lying  behitHl  Ihc 
ti'iidoii  of  the  urbiculari'i  mii^'le,  coni))[-»»ia<;;  llii' uiimliL-iiliiK  ami  niURing 
r|)i|ihuni,  might  be  uriifuunded  witli  abscees  uf  the  IucitiuuI  sae,  hiit  if  a 
itivtio  fWi  bf  |)a9e«l  into  tlic  sac  the  latter  j>i>^il>ility  is  i-xcliidcd.  Some 
awunlumi;  ill  diagnoHis  is  i»ctiasioiially  gained  by  wlmt  i»  twllwl  "traiiiiillii- 
luiiuktjuu"  of  tlio  ffi>atal  HiniLi  by  meaus  of  (he  imandi-scriil  cleeiric  liglit. 
TIm>  bwl  Itinip  fur  tiiis  puriioH!  i»  probably  that  n-coiu mended  by  Dr.  G. 
W.  (^hlwrll,  who  prefers  a  large  oval  lump  of  t'oiir  or  five  oiutdli^jKiwer, 
unividwl  with  a  swlt<!li  handle.  This  is  nm  liy  n  Iwtttry  <3»|Miblc  of  Jo- 
wlopiug  from  (ivo  to  bm  volts,  ami  providtnl  with  a  rheostat  (i>r  n^tilatiug 
ihc  eiirn'iit  Id  the  rnHirtloiiw  of  thi;  lamp.  For  the  exanii iintion  of  the 
rtMiitjU  ^iMiiM-s,  the  lamp,  prot^Tli.-il  by  8ol\~rubber  tubion,  is  pljicod  against 
iW  iimU'r  ftiirliKW  of  tlie  aupra-orbital  ridge,  just  internal  t^)  Uie  &npra-orbital 
Rtfiiim-ii.  Ill  h(«llh.  Ilm  illtmiinateil  srea  eonvH]Mintl*  to  the  extent  of  the 
tVitiilid  niiiiiH.  extending  somewhat  lK?yoiid  the  median  line.  If  there  is 
«uii|tiiniltv>u  ill  the  eiiniis,  this  area  is  in  shadow,  due  to  tlic  piw  or  thickened 
■luraw  tiwiiibiniu'. 

liy^tlMtnl. — I  f  we  art-  sure  tliat  an  abaecs?  uf  the  frontal  sinus  ia  present, 
lb»  iiidtiHil  ioiiM  arc  to  o[>rii  it  m  »uon  an  puesible,  draia  it  laa^fully,  aud 
UlWi^t  Kiiti*>'l>(iv  nolutioiM,  anil  tliim  put  a  stop  to  the  suppurative  proci;^. 
U  It  U  pixilwblf  dia)  no  fxtenjtive  bone-disease  in  present,  the  simi.*  may 
W  Awlv  tiiH'tKHl  inti'ninlly  by  enlarging  the  itifiindibiiliini  through  the  nom 
wUK  k  iAu\-llt>,  nml  iIiDroughly  irrigated  and  medicated  by  means  tjf  a 
Ihvxtbk)  vtllietvr.  If)  Iiowe^'er,  It  is  probable  that  extensive  necpwie  il 
ui^willi  *«  \'\t»'i'i*i»'  iiH'i!*ion  should  be  niaile,  starting  from  near  the  inner 
v«utliu«  (wwwHJiately  Imwath  the  supiTior  orbital  arch,  and  riinniag  directly 
giUtwmvl  iWlH  an  ""■'i  "'"'  "  ''""  '"  ^^^'o  in*'be3,  so  lliut  if  tho  bouy  wall 
ol'  Uut  «tuM^  which  U  hv"'  v^'O"  ''""i  ^"^  "■"*  already  been  perfoniH-d,  it 
tUKt  k'  ttMlv  \t|H*n«)>  "^^  P"^  ^'^i*  Hows  out,  and  the  siniiit  ulionld  be 
mmIwhI  iHit  ""'ih  a  solution  of  niemirio  biehloridc  {I  to  1(HH)). 
y,.  '    idd  U'  large  enough  to  admit  the  little  finger,  and  llie 

jy^i  ,  ,  ...  ali'tuld  he  earefidly  vxuinitied  for  fungoid  granulations 

tmX  \»*vv4>K^*W\  •twt  (IkWi  if  found,  should  be  thoroughly  removed.     Then 

»k,  '. (lu*  Minniuw  hIiouM  Im'  examiiiixl  (or  ii  pcTforatinn,  for 

iii  .         (wriilioii  wall  has  Ih-co   fuiinil  not  only  [terfin-atii'd,  biU 

«tM>rl<nl.     A  drainage-tube  should  then  be  iiuierted,  and 

^j,  .1     Itid  "lit  twicv  daily.     Tlie  ri--e^tabli»hHient  of  the 

J.  ^    .  .'(.Ill  ln-t.neen  the  >iiinis  and  the  nn.sal  foesa  is  gon- 

.„viHv  '11»**  '***y  Iw  *lone  by  opening  into  the  ethmoid  celU  by 

A\v\   i««I1h,  or  by  inlrwlueing  a  catheter  through  the 

■'■.■mMm  i>Mwl,  Wi'l  (beu  a  dniiuage-tnbc  through  the  nose,  alWr 
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the  plan  advocated  by  Pnnas.  After  the  piM  ceases  to  bo  di^iarged  from 
the  sinus  Uimagti  the  di-aioage-tube  the  csvity  generally  begias  to  graou- 
Utr  from  tb«^  bottom,  and  id  from  tlin-c  to  four  monlb.t  lias  usually  <'ntbrc-Iy 
tillird  np  and  closed  over. 

^fumuuary  of  Syutpiomn. — In  cliniiiiL'  mtlani iiiatori'  diwasp  of  the  frontal 
uiwis  ihiTC  may  nr  may  not  Iw  stipni-oHiilul  [Kthi.  If  ih<r  pHHifts  h  con- 
tinul  Ut  iIk-  I'ruDtiil  Kiniii>,  thcrt-  i»  no  utbcr  symptom  nutil  iutc  in  tli«  disease. 
If  then  is  wmaitivcncss  on  priv^tire  over  tlie  frontal  boss,  swelling  aloi^ 
tlie  lou-iTsurfiiu-  uf  (bf  ftiipm-urbital  niar>;iu  and  ini>t>r  wall  of  lite  uibit, 
and  diaplai'enii.-iit  uf  the  eyeball  douuwaitl  uud  <tut^vnnl,  It  i^  pruimbte  that 
Lhf  di»eaHe  hiin  exttiHh-)!  to  the  ettiniold  cells.  If  i\wTx-  are  «>ryMi,  oucna, 
atid  a  ]Mtruh-iil  discluirgc  from   the  niM^tril,  the  nn.'sul   mi^nitti:*  Iiua  beeomc 

^i^vnlve^l  nnd  (he  diagnosis  is  certain.  If  the  liivt  symptom  of  orbital 
oomplieation  is  the  appearance  of  a  denpe,  hard  swellinn  at  the  upper  and 
toner  angle  of  the  orbit,  alon^  the  HOjierior  orbital  marjfia  and  refi;ion  of 
tb«  lacr^'mal  boDe,  an*!  if  the  furowth  is  s\civr  and  painles^  the  disease  is 
alnioei  cvriaiulv  au  uBttuiua  of  ihe  fruntal  luiie. 


niSP.A!<l'»  OF  TH>'.   EH'HMOID  CRI.lil. 


Tlir  ait^-ccIU  or  »])a(^<M  of  (he  ethmoid  furiii  a  pneiimutie  labyrinth, 
which  iocreuses  in  widtli  from  above  downward.  From  the  uncinate  pro 
oea*  to  llie  cavity  of  the  skull  the  ethmoid  ie  pitsheil  into  the  cavity  of  the 
Doae.  Anteriorly  it  in  eonneeted  witli  tlie  lacrA'mal  lx)ne,  aii<l  |>osteriorly 
it  is  often  niiited  with  tJie  orbital  portion  of  the  palate  Imne.  The  posterior 
eUimoidal  ce\h  and  tlie  eavity  of  the  t^phenuid  txnie  open  intii  the  iip^ier 
iia»il  menliLH.  In  rare  rtatvi  the  iMtiiim  muxillare  'i»  abncnt,  and  tlie  max- 
illary antrum  coram )im(stc?s  with  the  ethmoid  eelU  and  ^plieiioid  uiitniin, 
SoRMftinif^  the  othmold  labyrinth  sends  proee«)M»  into  the  fi'ontal  minuses, 
Lie«^«siuiially  tiio  lateral  ethmoid  eelU  projcet  very  tnarkedly  tou'nrds 

orbit, 

^ic  m/ntptomatologtf  of  the  disea.<«e:*  of  tlie  ethmoid  labyrinth  in  always 
(>erplexinfr.  and  a  dia^miHi!*  iw  lIii»  rendered  extn^mely  diftieiilt.  In  in- 
flnmniation  of  the  ethmoid  oell.<4  positive  mihjcetive  HVinptomn  are  wanting. 
InRammation  of  ttieir  lining  mnooim  membrane  tun  by  no  mi^nn  Im-  readily 
distinguished  from  inHamnuition  of  their  bony  %viilU.  In  rnucmvle  of  tlie 
r  tdinioid  oellri  the  svin|itom»  arc  a  gradual  p!iiiilL>>«>  development  of  a  tumor 
tlie  iuner  u'all  of  the  orbit,  whieh  later  shnu'g  signs  of  llnetiiation.  The 
ere  is  puftlied  forward  or  outward  and  sometlium  downwaitj.  Until  lluo- 
tnatioD  npjxan^  it  may  be  oimfounded  with  an  osteoma  gmwin^  from  the 
inner  wall  of  (lie  tirbit.  Puni+iire  or  inel»ion  of  the  tumor  will  dwide  the 
diagnosis.  It  la  very  often  t-fmneetod  with  a  i<imilar  eondition  of  tlie  frontal 
sinus  Iwit  i'  niny  pHx^-^il  dircetty  fr<im  the  na.sal  meatiw. 

In  intenw  suppurative  inflammation  the  periueteiini  sufiers  also,  and 
this  may  lead  to  oecrosis.  It  ia  probable  that  in  the  many  caaes  of  nasal 
diwoe  in  which  orbital  absujsg  is  observed,  the  inSamnintory  proeoss  ex- 
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tended  from  tlic  aoae  to  tlic  ethmoid  cells,  aud  tivaux  to  tlic  ortiiul  tLsoiic. 
The  nvcnv  may  nJsn  be  tlio  cn^tc,  the  di»eaM>  startiu^  in  tlu)  orI>it  mid  vx- 
teiuliog  to  tlic  I'tlimoid  <v\U,  and  tlioniv  to  tho  iumc.  Collectious  of  pus  ia 
th«  fronuil  sinii^  ihav  Ic««)  to  orbital  nb««>ss,  and  <>ven  to  nb«ix)8s  of  tho  hnia, 
tlirougb  the  [Bediiini  of  the  ethmoid  c«tK  An  inflammatory  process  may 
cxteod  from  tl>e  maxillary  antrum  to  the  ethmoid  C4>lls,  orbit,  aod  brain, 
the  n'alls^  of  the  ethmoid  cells  here  becoming  alworbed  by  preflsun*  fmia 
the  ahMwss.  In  caries  of  llu-  luniina  )iupyrac«a  the  subjective  syiiiptoiiB 
are  dull  jxiin,  iiirrRutcd  by  pri-w^iirr  Jn  the  Qri^hborhncNl  of  the  dlseawd 
Vmw,  aiwi  vertigo.  Ri?<lnt?w  of  tlK  litis  at  the  inner  mndiiu  may  l>c  preeenU 
A  bard  tamor  may  be  felt  at  the  inner  <ianthii*s  nud  biter  ocvur  fluctoatinu, 
smbismus,  diplopia,  exophthalm(i<t.  and  limitalioos  of  the  movemi-nts  of  the 
eytbdll,  and  the  vision  l)econK»  n\iii«d.  The  posterior  ethmoidal  oelb 
open  in  tbc  now  above  and  below  the  middle  turbinated  bone,  and  may 
l>e  o3)eer\'cd  in  the  rliinosoopic  mirror.  Pus  found  in  llie  n^ion  of  ibe 
niiddio  turbinated  bime  must  oune  from  these  |>oi>trrior  ethmoid  cell^ 
Transillumiuation  of  ihe»e  (vJlt  by  mmus  of  die  lucaudesoeDt  tight  give» 
DO  OTtniu  or  latisfactory  aid  in  determining  tlicir  eoodition. 

In  all  fuses  of  inllnnimatioii,  the  opening  of  the  iHUmnid  o^Is,  evaona- 
tion  of  pus,  nod  r>?moval  of  fragments  of  eariotis  bono  are  jiL-itifiiible  and 
neoGseary,  and  ibere  may  also  be  indications  for  opening  some  of  the  Qth<T 
adjacent  nvities. 

TWoT*  nf  iJir  Etitmoid. — A  morbid  growth  eoiifiiwd  within  the  ethmoid 
cells  giv«  rise  either  to  no  symptoms  at  all,  or  merely  to  headache  par- 
oxysmal in  chara(4«r.  The  orbital  symptoms  are  the  same  as  those  of 
tumor  of  the  orbit.  The  motility  of  the  cycboU  is  liraiied.  The  vision 
may  be  slightly  affected,  or  there  mar  U'  i-ompK-tc  blindness.  Tbc  viiual 
6pld  may  not  be  involved.  If  the  tumor  bas  L-ntend  the  naso-pliari.'ax, 
the  month  t^  iiutre  or  letH  o]vn  and  t)ie  ri)M«ch  id  na.sal.  I^ter  tlH're  is  loss 
of  the  sen*-  of  smell.  There  nwv  lie  more  or  le*  droppit^  of  clou*  fluid 
from  the  noec,  nxa  in  the  case  of  solid  tuorons  owing  to  a  oommnnicatioD 
between  die  upper  wall  or  itxif  of  the  ethmoid  wtl-*  and  fissnrM  at  th«^ 
base  of  the  ^kull.  There  nmy  al^-o  be  orbital  palpebral  empbysema  and 
hemorrhage  from  the  nostrils  on  one  or  butli  sidrt. 

^DclKHklrwua  of  the  ethmoid  ia  wrv  ran--,  and  always  starts  from  the 
faacw  of  the  s^ull. 

Polypi  originating  in  tl»e  ethmoid  «1U  and  oonBDed  within  these  limits 
are  rdalivdy  rare,  hut  naal  polypi  nsuaUy  start  from  the  ethmoid.  Polypi 
of  the  ni».vphar\nx.  nn  the  other  hand,  not  uinvmraonly  penetrate  the 
ethmoid  .tils.  WIk-q  ilie  bridge  of  the  nose  w>nw  wiitcii"!.  tJie  orbit  is 
namiwcd  by  the  pusbiog  oulwanl  of  d»e  inner  wall  of  the  orbit,  and  pr»- 
tnisiuo  of  the  ey^all  in  ^-arions  «lipi?etions  is  apt  to  rv«ilt. 

Pibrooui  originatit^  in  the  ethmoid  it.«>eir  lias  l<oen  observed  Imt  on«, 
anil  twooe  it  is  geoerallr  believetl  that  a  fibioma  inx-olviog  the  ethmoid 
usually  starls  fwm  iIk-  biuics  of  tlte  nose. 


JJISEASE8  OF  THE  ORBIT. 


£7 


Osi«oina  of  tlie  etbmoid  bone  i^cneralt}-  l>e};in8  id  eomo  neighboriug 
cavitj-.  The  first  objective  symptom  is  a  vcn.' tard  tonior  nt  tiie  inner 
cantlius  of  the  eye.  Then  fullow  owelliug  of  the  ueiy;Uborin(|:  |iart  of  Ibe 
cbcek,  protnuion  uf  the  eyclmll  forward  and  outward,  aud  di|>lupia.  Tbe 
isDcr  cttDthos  it)  pushed  fom'ani,  as  arc  aW  the  iiu^l  uud  liurrvmiil  bunco. 
Th<'  tuntoralso  uititallv  idvoIvm  tJii-  nu»al  ^titus,  ptislint^  lUv  eeptuiu  nasi 
to  one  sidf^nnd  closes  one  or  both  sides  of  the  meatus.  It  piishi?t«  the  hard 
palate  downn'ard.  The  vision  tnav  be  oornial  or  impairetl.  Their  niny 
be  papillitis  aod  etipparatioo  of  tbe  coniea  Irom  ao  iaability  to  close  the 
lids  (MKnpletely  r>ver  tlw  eve.  If  tlie  ottteoiua  be  encnitsulated,  It  may 
easily  be  separaled  Anm  its  bony  attaehments.  These  osteoniata  De\'er 
tend  to  peovtratp  IIir  rraiiial  cavity,  iin<l  in  this  tliey  differ  fmm  l»ony 
tumvni  vf  the  iWiuIal  Hiuutf.  Tbcir  operative  removal  is  not,  as  a  rule, 
di£Ecu!t.  If,  on  the  contrar\',  they  arise  from  the  frootat  sinus  and  pene- 
tTAte  the  ethmoid,  their  remoral  \s  usually  a  dan^rous  operatiou  and  gives 
bad  resotls. 

TBE   SPHENOIDAL   SINUS  OB   ANTRUM. 

Tbe  anterior,  posterior,  and  Uiteral  walU  of  the  sphenoid  antrum  are 
always  thin,  and  sometimes  very  tbiu.  TUu  ajiterior  wall  may  be  entirely 
waoting,  and  tlieit  Uh;  sphenoid  »tnui4  opens  itito  tbe  i^tliiiioid  (N>|]i(.  The 
hollov  gpooes  in  the  ethmoid  and  sphonoid  bones  are  by  some  rr^rded  ns  a 
rrspiratory  or^n  for  tbe  anterior  and  middle  fossw  of  tlie  skull.  However 
this  may  be,  tlie  anatomical  relations  between  the  ethmoid  and  the  sphenoid 
are  so  intimate  tliatany  thronie  procewi,  sw-h  as  a  morbid  jt;rowth,  starting 
in  the  sinus  or  relb  of  either  bone  is  almost  certain  to  involve  the  other 
at  a  eurainratively  early  date.  The  eonnectioti  Iwtween  the  fiphenoid 
antrum  and  tlie  nivity  of  tltc  no»e  is  by  opeiiingK  in  the  |>o»terior  wall  of 
the  noee,  at  its  c-xlremL-  upper  purtiou,  opiHwitc  the  superior  turbinated 
bone.  The  sal^cctivc  eymptoms  of  fibseeiw  of  the  sphenoid  sntruiu  are 
the  same  as  those  of  empyema  of  other  neigliboriiiK  twitres,  thoii^li  the 
headache  is  lo«it«^  iu  the  bnrk  uf  the  head,  and  the  ocular  lesions  ure 
eitiier  purely  functional  or  alFn't  tlio  optic  nerv'c  Uick  iif  the  cyelwill. 
Attempts  have  been  ina'le  to  treat  the  interior  of  the  nntnim  tliroiigh  the 
ooK,  iHit  tlie  position  of  the  opening  into  tbe  noHe  is  an  variable,  and  tbe 
use  of  tin-  rfainosi'opir  mirror  is  so  imsatiafactor}',  tliat  euch  atteinpt't  liave 
nsuatly  been  idjeiidoned. 

DtAoase  of  tlie  body  of  the  sphenoid,  whether  pnding  in  caries  and 
Mcrosjg  or  not,  may  cause  not  only  yxuplitlialiuos,  bm  (Hsturlrance  of  vision, 
on  ocouiml  of  ti>e  close  proximity  of  tJic  optic  canal.  Pain  occurring  in 
the  t'«Mir*i'  of  dtM^itMr  of  thi*  \yn\y  of  Uic  ttphcnuiil  may  show  itwlf  in  a 
tiitnlly  diflereiit  port  of  the  area  of  influciioc  ol'  the  triliwial  iiorve,  and 
thru  Imd  to  a  fimltr  diagnosis. 

Ttu&om  of  tbe  Sphenoid. — So  lon^  as  a  pathological  process,  whether 
it  be  ia£ammatory  or  a  new  growth,  is  limited  to  the  sphenoidal  anlnim. 
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eitltor  111*  swliJB-'tive  symptoms  nro  cntirply  absent,  or  there  may  be  severe 
]Kiin  ill  llie  limd.  If  tlio  pruooss  extends  tu  tlu^  adjaevut  stnietunsi,  Avm])- 
liNiis  nriM)  Hliioli  |x>iiit  to  (lie  [irobubility  [liat  tbe  s|ibi-n(>i(l  bone  is  tlic  seal 
of  ttto  4liM.iL-<i.',  itiieb  iiiK  bliiidneAs  due  tu  com[>n>$»i4u  of  one  or  both  optic 
iierve^  mul  x\u-  vi^^ibb^  or  tiiu^iblfr  |ii-v»t'iice  of  llie  growth  tn  the  na^>- 
pbannx,  etbiiioiil,  orbit,  or  i^kiill.  The  enirain'c  of  (he  grontli  iiitu  the 
iTftntft)  mvity  niuy  ovciir  without  any  subjective  symptuan,  or  then;  tuay 
In?  wv«\'  licwbK'he.  It"  the  pix^foss  of  the  frrowlh  b  very  rapid,  uiL-ain- 
ptia  or  cv'n-bml  Htteui-w  will  result.  The  oplitlialntoecople  i>yiiipt<ini:i  arc 
tithpr  ))KptUitis  or  atrophy  of  the  opiie  ncr\'e  due  to  perineuritis  nnd 
pnt«im*of  the  nwoltiii  iiervp-»lHAth  on  the  D|>tic-Dcrve  fibres.  In  M>m« 
vaws  ihv  piwstire  U  exerted  on  ihe  optic  nerve  ia  the  optic  canal.  Tumors 
of  IIm  •{Jicnoid  antrum  may  perforate  the  middle  fossa  of  the  j^kull  without 
(WMing  blindnetK,  and  witeit  loss  of  sight  doefi  occur  in  tlw^ie  cases  it  ih  not 
Monaarily  diie  to  pn«nire  on  the  optic  i-hioMD.  for  it  may  In.-  unilal«>ra]. 
If  aa  orlnia]  ttmitir  rapidly  muMv  blindtH'«6,  and  the  hitter  iftarts  iVom 
the  utU|M.iral  side  of  tliv  field  and  leaves  tbe  region  of  tlie  nucuta  lutea 
niMfltOnl  to  itio  last,  and  if  at  the  rame  time  a  grontli  .ippntrs  in  the 
Mao-|ifeTTnx.  it  in  pniluble  that  tlie  tumor  Iwgan  in  tbe  ^>li«iH>id  aatnim. 

f^l»i  ID  the  spheiiuiflal  antrum  may  dc^xKip  there  indepcndentiy,  or 
Arx  nuiy  orit>ii)ati-  iu  tbe  naso-pbarvox  and  peortrate  tl»ence  into  the 
ifkKeaoiiial  iwiui*  and  ethnniid  tvlh*.  They  may  alao  perforate  the  booe  and 
rakr  tbe  mhldle  f<eMt  of  tlie  skull,  awl  even  attse  Dwrninjiitig,  without 
gtvia(  riM  to  any  divturlancv  nf  visioa. 

OiiKmata  of  th«  aplMlloid  uay  »t«r1  fr»m  the  jWiiuaWttM  or  the  diplof . 
Id  muit  faun  they  arv  tk>v«lo|M<d  Itxun  tUeembrraiiionaaiiisof  nirtiln^, 
and  wtuHiniM  ariar  iu  the  mritiea  tbemwlvva.  They  Mid  lo  penetrate 
Ac  cavity  of  tlw  *knll.  and,  by  compnasntt  of  the  optic  Derve  in  the  optic 
fwaK  early  Imd  t»  Utadnne  of  l«tb  erm. 

ijffwwfcwV  and  MiiilinV  of  tl>e  <fd»ettciid  Bay  ptodocr  tbe  atioe or4>ital 
»mi  ««W  «3r«i|)taaM  m  iw^tmt  of  the  ;ph^^  <laM>. 

Bmltminmm  of  the  ifh— nid  ia  i>jRM*v«ty  i»i»,  oaly  oaeeaBe  having 
We«  rtinrtvd  i»  lilmtBm 

In  wmwHi  (sf  thr  !<•»  of  the  skull  H  it  pnmlW  very 
i<  to  ilmiwuw  Ihe  ftiM  of  ociKM.     VirAo*  saw  thai  sanwnaU 
>«kn  friwiiOr  A«m  the  mwow  tmrnYmmi  «t  <wriiJn,  hot  frnm  tlie 
MAir^ii«()MHr:  awl  |^  BMomw  vM^brmt  ia  <afcer  laiillirily  aff<cwd 
fc«<wiWiWnv^h.     TWrf»ertl*y»p*«oa»h«h»of 
Ml  ^>tmM.  &nat  |w»h^  aad  atatdlgia.  Tertijpk.  flon- 
Wn  •fBMMvr*  h«tuijmrw«:.  wtiAh»«r  ijopaimMnt  of 
iv«ti^p«»  vir  «w«|i4aliRn.    Iter  a»  »>  tvconl 
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The  intHcatc  nature  of  tlie  useal  ia«atiie,  witb  its  many  folds  of  mucous 
mE-mbraoe,  its  (^ongy  bones,  its  inttniotc  oonnetrtinQ  witlt  all  the  adjaomt 
MniUH«,  and  its  pruximitv  to  tUv  orbii,  b  amply  sufficient  vaun*  for  the 
CJxtautioa  of  disease  from  tbitt  n^iou  t«i  tiii;  urbit,  urn!  i't.-iidL>nt  mx-insury  a 
tliMroagli  c-xnniinntion  Into  tlw  conilitlou  of  the  nxnliut  in  all  aufe^  of  sns- 
IWitel  moriiid  growths, 

I'o/yp'jiil  t/iY/wlh«  in  the  miso-phar^'nx  may  exteml  into  ihe  othmoid  cells 
aod  pnxlitoe  secoudarily  laany  of  th?  Bymptonis  of  orbital  <Iisea^.  They 
may  poasess  a  partly  oariila);Ini>iis  oonsisteuoy.  It  <Tiunot  Ik"  definitely 
determined  nrhether  all  the  visual  defects  which  o<«iir  in  |>olypi  of  the 
ua!«o-|rfiarynx  are  rausHJ  by  pre«ut%  of  tlie  a(UT-gr»wth  on  the  ojttic  tnnal 
or  in  tJic  i-tlinu>id  n-Uis  and  Iheiicyr  i^in.ii  tin-  inm-r  vrall  of  iht^  orbit. 
Wliat«\'Gr  the  caiiec,  Uu.-  loss  of  ^'ihIuii  it  due  to  pn»»iin'  on  tlie  uptiu  norvc. 

Tuman  of  the  A'a«o-PA(iry>u. — Tnmor»  of  thf  naail  nnd  pter>'po-i»ala- 
tiue  fomK  may  enter  the  orbit  tbroiigli  the  infm-orbilal  li^iire.  They 
cauw  Deural^ia  of  the  infra-orbital  or  iMWterior  alveolar  ner\'es.  The 
ortiital  portion  of  the  tumor  may  divide  into  two  brancheti,  one  invoK-ing 
Uie  orbit  and  the  other  extending  into  the  cranial  cavity  throuffh  (he  supra- 
orbital fiwiun'.    They  eventually  extend  into  all  the  nei^hlioriDg  caviliuti. 

In  the  tmitnient  of  tliea-  ^owtli»  it  la  nlmolutely  wfxeeMry  that  Uiey 
flhoald  be  completely  extirjint^xl  early  in  their  development,  together  with 
all  the  surrounding  tisgue^,  ineliiding  the  bony  walUof  thecavitifs!  involved. 
If  a  malignant  tnmur  ha£  already  in^'aded  the  dee])  bones  of  Ihe  face  and 
bsMe  of  the  skull,  iucludiug  the  cavitjes  Rootained  within  them,  the  ea^e 
msiv  lx>  rt^rdxl  at  li<i|>eleA.i,  and  while  an  operation  may  relieve  the  patient 
l*3nponu*ily,  it  imdoubtetlly  haptens  the  fatal  termination. 


DISEASES   or  THE    MAXILLARY    ANTRCM    OR  SISVB, 

Diamses  of  the  maxillary  antmm  nrt'  by  no  meanx  m  rare  ah  has  hitherto 
bera  wippOited,  and  this  is  probably  <luc  to  tlie  fact  that  the  antrum  has 
not  always  been  careliUtr  examined.  The  diseases  mo«t  frequently  met 
with  here  arc  muoMwle  and  empyema,  the  latter  I)eing  the  more  common 
of  the  two.  The  subjective  sympUirns  ure  prartieally  the  same  in  both, 
ami  an  oAcn  moililit.'d  by  oocxtsleiit  nn.s»l  disease,  such  as  polypi  uiitl 
hypertrophy. 

Empyema  of  the  Antrum. — Pug  may  eollert  in  tlie  antrum  as  a 
ooiMwpH'uee  of  catnrrluil  indnmmntiou  extending  from  the  nt>9e,  or  it  may 
originate  in  ibe  aalnim  from  derom|>o»ing  mucus.  The  patients  usually 
ouinptuiu  of  jKiiu  ill  the  r^ion  of  tlie  up|>i'r  jaw,  and  if  the  wdlection  of 
poa  be  cnnnidemble  it  may  How  into  the  nasal  meatus  tlirough  tlie  ui^ttum 
tnaxillare,  and  nut  through  the  ni^tril  or  luu^k  into  the  pliar\'nx.  The 
most  commoD  twurtx-  of  purulent  iuflamination  here  ix  diH<wH.-  of  the  teeth, 
«8pedaUy  of  the  posterior  luolnre,  furiaing  cither  suhpL-riostcal  abscea*  or 
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ftb^ciiw  of  the  ontniiu  itrtclf.  Aaothcr  form  of  disniK  met  with  lo  tbe 
autruni  is  {wlypoid  (xsts,  which  mny  originntc  here,  but  aro  much  more 
likely  to  ariae  in  the  na^i-pliarynx  and  involve  llie  antniiu  i^t^-uudarily. 

Stpnptoma. — Pain  \h  the  mo6t  coiuitanl  3ym|>toni,  tlioii^h  if  dniiai^^t.-  be 
free  it  miiv  !>«»  slight-  or  entirely  sliHtwL  It  ia  locateil  in  the  eliwk,  i>*  frv- 
quvntly  periodic  in  rhnt^rter,  mid  in  snmetimcw  acei>m[nuiieil  hy  an  unpleiiMtut 
odor  from  thedecompofiition  of  rctainod  sccretiona  The  escape  of  pus  from 
theautriiiu  is  positive  evidence  of  discmsc.  Owriiig  ti,>theeom]>{ir3tive  pP-'X- 
imity  of  tbe  opDinga  of  the  frontal,  ethmoidal,  and  maxillary  t^iouitea  in  tU- 
nose,  it  is  nece«aary  to  pxchide  di»ua£e  of  thy  first  tivo  minuses  beforfwe  ran 
makr  a  p<>silive  diitgiiotus  of  disiUM;  of  the  anU-iiiu.  Owing  lu  the  ostium 
nuixillan.-  being  the  Iowe«t  of  thc«;  thrw  upc'iiings,  tbe  antrum  inay  fre- 
ijuently  become  the  receptat-ile  for  piw  ooiuing  from  ihe  otlicr  «inu»e>(,  which 
is  guided  into  tli^  autrum  hy  a  setiiiluDar  fold  of  mneoufl  ravnibrane  ia  tbe 
Dose.  lo  addition  to  n-ashiugoiit  lhL-»iitrnrii  tliroiii^h  theo^ium  lunxiltare, 
we  are  .■^tmvtinK's  uidid  tit  our  diugiiosis  by  eiii[ilojiii)i;  ihe  moUiitd  of  iniiiiv- 
ilhiniinatiun  nxxtRimendwl  by  Ziem,  Davidiiohn,  Biir^r,  Caldwell,  and 
others.  The  exploratory  oporations  ndvi»?d  by  J^em  imd  Liehtwitz  arc 
not  neossan',  om  s  diagnosis  ntti  ijenerally  be  arrival  at  by  enrcfiil  examt- 
natioD,  irrigtitiou,  aud  (ruDsilbiiniuitliou.  For  tbe  piirpoiKti  of  examination 
by  illiiiuinatioriof  the  niitriini,  rlie  {itiiient  most  he  in  a  dark  room.  A  four- 
orfive-eandlo-power  lamp,  eonnected  with  n  battery  aud  a  rheostat  by  means 
of  ordinary  insiiljital  wire:^  covered  with  rubber  tubing,  is  plaecil  in  the 
mouth,  tlie  lips  are  cloeed  over  the  coiuecCing  rubtjcr  tithes,  and  connection 
is  made.  If  die  antrum  !»  normal,  the  faw  takes  on  a  ruddy  glow,  the 
bri(*htnt«s  diOering  in  sputii  ancording  to  tlie  thiL-knessof  the  solid  part^  of 
tlie  face.  Tbe  brighb-st  aywi  will  be  iit  the  lower  margin  of  the  orbit,  where 
the  wall  li  thinncT't.  If  the  light  iwomiters  any  abnormal  subetauee,  like 
mui^m  or  pus,  or  polypi,  or  wdid  tomurs,  the  illumiuHlion  will  l>e  affl-cted, 
even  to  more  or  lofin  darkening  of  the  con-eoponding  side  of  the  law.  It  is 
always  advaIlt]^^*oIls  to  (^ompttn>  llie  two  sidett  of  the  face  in  every  i-sm;  as 
the  contrast  between  a  uormnl  utid  a  diaeaM.'d  :>inu8  is  generally  very  marked. 
As  the  floor  of  the  ntwte,  iinkw  diaiiuw*!,  tmn.-»mit!*  light  clearly,  it  will  be 
well  to  oontiniH-  this  exaininatiou  in  the  no*e,  for  if  tbe  onter  wall  is  in 
shadow,  disease  of  the  antrum  is  certainly  present 

In  eases  of  nnibteral  rhinitis.  Burger  advises  to  examine  for  supjHira- 
tionuf  theantram  on  tbeoppi»ite  aide.  Heattaohee  much  more  im|»ortBu« 
to  tbe  illumiHation  of  th.t  eye  by  transillumination,  the  signs  of  whie-h 
are  a  red  glow  from  the  pupil  and  n  «ihjec-iive  luminous  Beusatioo.  He 
gives  the  palm  to  Hen-ng  and  Vobsen  for  exploiting  this  metiiod  of  exami* 
nation.  He  !«lnl>t<  that  in  many  instanrcts  the  eltwk  \\m  Wfn  illuminated 
in  spite  of  tlie  pniM'nn'  of  pos  in  the  antrum,  a»  Kobt«!>|uently  diBOoveped. 
Wben  the  month  is  illnminatMl,  and  a  red  glow  is  at  the  nunc  time  seen  in 
the  pupil,  while  the  patient  experienees  a  luminous  ^nsation,  the  antrum 
must  U'  uommt,  for  alt  light  passing  from  the  mouth  lo  tbe  eye  must  pass 
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throitg'h  tlic  boUom  of  tbe  anlrura.  On  th«>  contrnn,',  the  chMk  may  Ix- 
illuiDia&ted  from  tbo  lamp  in  the  month,  c\'en  when  there  is  pus  nt  the 
botToiD  of  the  antrum,  hy  li^ht  jin^uig  from  the  month  to  the  nma  and 
acn>ss  tlte  floor  aad  throiiffh  the  oater  \viAl  of  the  noae,  while  the  layer  of 
]MU  at  the  bottom  of  the  antrum  pi-ev^uta  all  ilhmiinntioii  of  the  ev(^  In 
ull  these  cnaes  thi>  fiiiluic  to  illuminate  the  eve  luuy  bu  due  not  only  U*  em- 
pyeutn,  but  to  any  otiicr  form  of  discnAe  of  the  uiitruia.  Fuller  reports 
ami  moiv  extensive  exjwrieiitc  with  this  rnvthutl  of  esamiiintiim  will 
doubtlcsfi  enabla  us  to  J<i<lge  more  accurately  of  its  value  u£  an  aid  to 
diagito^is  of  disease  of  tiio  antrum. 

TWofrjiorf.— Tilt'  only  method  which  proinists  a  «iire  h  to  oj^ii  the 
antnim,  carefully  remove  Its  ei»it).-uli»,  employ  frcqncDt  trrigntiuu  with  an 
ai)liii«>ptio  :M>lut(Ui)  until  tliv  pu8  oett»e«  to  he  i)Ocr<^te(1  and  llie  Biitniiii  hm 
regained  its  normal  romlitlon,  and  then  eodesvor  to  eloae  up  tlic  artilit-iRl 
Ojniiing.  Several  methodfi  of  operating  have  lieon  employeil,  hut  the  one 
which  on  the  whole  givea  the  lieet  reeiilts  Is  timt  itt-oin nicniled  hy  Mr. 
Christopher  Heath.  Thin  consiats  chiefly  In  making  a  large  opening  into 
the  aninim  ihruujjh  the  mnliie  futwa,  thmuifh  wliii-li  the  pus  may  be  freely 
o'acuatcd,fhciaiy  luiv^-s  and  polypi  and  nwniscxl  lioae-fnigmc'nts  renioved, 
and  the  whol«  intorior  of  the  antrum  (lioroii^Iily  trurrttod.  Free  !rriji;iltioa 
Is  tbt-ii  to  be  employed  an  lon^  a»  any  pus  comeM  away.  At  the  mme  time 
the  oeliiim  maxillaro  may  be  enhir)^  or  a  new  oitcDiBK  mad?  tliroii);Ii 
the  outer  wall  of  the  oose  into  the  antrum ;  and  this  openiug  is  to  be 
mainiaine^l,  while  that  In  tlte  mouth  may  (>nlMeciiiently  be  allowefl  to  cloiw. 
Th<w  ease**  of  empyema  ai-e  apt  to  W  of  Innj;  otaiidin^,  and,  imleKN  the 
nai^  mentoii  in  kept  healthy,  they  an>  nbHiinnte  in  lii»li»g,  a.4  luiy  oix'niiig 
ioin  the  antnim  from  the  mouth  is  liable  to  elow. 

7\Mmom  of  the  Sujierior  MaxUtn  nnil  MaxiUnry  Ar^fum, — Patholoi^tiil 
ne%r  ^iwtlu  of  the  sii]>erior  maxilla  diflcr  in  their  clinical  upjicii ranees 
acL'onling  as  they  gtart  from  the  alveolar  arch  or  from  tlie  body  of  the  bone. 
The  fiirmei'  are  of  l-oiii^*  visible  in  the  month.  TiimoriTi  of  the  antrum  are 
difficult  to  rt^'O^ixe  if  tliey  have  nut  alrtiidy  eauawl  distention  of  the 
tinns.  Tlie  symptoms  arc  pain  hi  the  l<i'lh  of  the  iip|)er  jaw,  n  dull  pain 
in  the  region  of  tlic  antrum,  diseharge  of  pti!4  and  blo(Hl  from  the  noM>  in 
lying  down,  and  more  or  lew  epiphora.  The  pain,  whieh  may  Iw  in  the 
refi^on  of  diMtribution  of  the  infm-orTiital  nerve,  is  not  apt  to  apj>ear  until 
the  tatnor  luu^  atlnlned  a  eoiisiderable  <<l>n-  and  has  more  or  le^  completely 
filled  tli(f  antrum,  llie  distention  of  the  walU  of  the  mvity  iwieiiit;  the 
pain  by  pre«>tiiv  on  the  nerve- twi^s.  jVs  the  tumor  ifrcws,  the  walls  of  ttic 
antrum  are  gradually  alisorbed,  and  a  new  thin  Hcale  of  Iwno  is  developed 
fr<>u»  the  periosteum.  Tbipi  may  <Mvur  In  the  aiiterlor  wall,  or  in  the  orbital 
trail,  nr  in  tlie  alveolar  wall,  und  the  tumor  t^mn  extendi  tnAmrfU  the  none, 
ami  tsiises  (treat  enhirgement  of  the  opening  communii-ating  with  the  nn.<uil 
meattw.  The»ic  nasal  growths  extending  from  the  antrum  are  oAen  mitjtakcn 
tor  na^l  polypi. 
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Finally,  IIk-  gruwtli  lines  ilM-lf  from  itn  bony  envelope  nod  comw  to  1)« 
imtiM*<liiite]y  iiixtor  ttie  soil  pans  uf  the  check,  and  thodiot^aoeiB  n  rendered 
eofiicr,  eitlier  by  a  projectioD  tbrward  thruii^litbeaiik-rior  wallof  theaittniin, 
or  by  dbplaoeiueni  of  die  t^eball  iipwanl  And  uiitward,  or  upward  nnd 
inwarii,  hy  tin-  prolnmkin  of  tin-  flour  i>f  llir  urbit.  If  a  i^wt^Hug  app^nrw 
Miatiltaneiiii.'dy  hi  iill  the.  niMive  pliut'is,  ft  diagnosis  may  he  made  of  tiiiDor 
of  the  antrum.  Protrusion  of  ihp  anterior  wall  of  the  antnim  alone  might 
moan  a  cyst  of  one  of  the  tooth  cavities  or  a  ])erloeteal  tumor,  as  >vell  as  a 
tumor  of  the  antrum.  In  aueh  cases  puncture  with  a  Irot-ar  would  prolably 
difiemutiflte  betwwa  an  vxbrnial  and  au  inlenud  tumor.  A  large  tumor  of 
the  antroii)  woiiUI  probably  incrcaise  the  breadth  »f  the  i-hi-ck,  and  would 
puab  the  u<j»e  towar<it)  the  opposite  side.  If  the  tumor  prow*  from  the  bone 
itddf,  the  iuferior  orbital  margin  is  decidedly  broadened. 

Tninurs  from  the  antrum  itself  rather  terHl  to  break  tliroiigh  into  tbe 
BOacv month,  or  orbit.  Tumors  of  the  sii|M>rior  maxilla,  whether  they  Mart 
flblDtiie  iKHie  or  ri-om  the  antrum,  ^mdimlly  <-Mi*nd  into  all  the  n<figlibor- 
ing  cavities.  Tlicy  enrly  involve  llic  nu»al  nMntiiis  tJH-nn'c  oxtciid  tnto  ilie 
ftplieno-miixillary  mid  pnlntine  fo»>i?  and  phnn>'nx,  and  flnidly  {wrfomte 
the  base  of  the  skull.  They  usually  involve  the  orbit  later,  and  some- 
times extend  into  it  from  the  ethmoiti  cells,  even  before  the  floor  of  the 
orbit  is  perforated.  In  no  case  is  It  po^ible  to  diagnoeticate  a  tumor  of 
the  maxillary'  antrum  early  in  its  develo]>nienL 

The  trfatmenl  uf  tlicAc  tiitnorx  (-(insiHlA  eitlu-r  in  extir|ntioD  of  the  growth 
or  lu  complete  rcdcction  of  the  eupcrior  maxiJlury  botie. 
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So  many  varietjeti  of  tissue  are  represented  In  the  eyelids,  scveml  of 
whitib  are  more  or  lesei  iuvolved  in  moKt  uf  the  ditx-afies  that  (kvuf  iu  thi>m, 
that  it  in  difSciilt  to  clastiif)'  these  discu&i%  tuxiirstclv.  Tli«y  may  be  con- 
veniently studied,  howe^'er,  «s  tixy  affect  diiefly  the  skin,  the  KitbcutuneouB 
tiasuc,  tli«  uirtilagp,  the  lid-mai^in,  or  the  miuK^M. 

Strytbenui  o<x.-uk  iu  tho  tLt^iilt  ul'  lucul  irriuitiua  ur  a«  a  symptum  of 
diaturbaoop  of  tlie  circulatbu  duv  tu  ttiicii  aiusc«  an  iudigi-stioii,  deutitioa, 
Ut«riiu>  nfTecUocu*,  tAc  TdiafMithio  |uil|>«-l)ni1  erylhemii  Ik  nirr-.  Tlic  i*yin[»- 
toms  arv-  asltglit  ntqicrfiviHl  r(Hlric»e*.n  kiwi  of  blush  \vhii'l»dtrta|n>cars  under 
pnssiire  by  the  finger,  and  somotinice  just  peroeptihle  swelling.  Them  h 
usually  no  dlecomfort,  but  sometimes  there  is  a  slight  burning  senratioa. 
Tbe  aiTcctJoti  is  generally  trauHieut,  disappearing  of  itself  in  a  few  dnys, 
but  oocasioDfllly  it  is  more  persiBlent  and  reetirrent.  The  treatment  must 
bedirected  chiefly  to  fpiuovhI  «f  ihe  cautm.  Sedative  applicatioot)  may  be 
of  luo  in  acute  casts  ;  in  rbroaic  cna«*  it  Iim  l>ccii  m«ni mended  to  modify 
tlwr  Uttral  (.-tn^iilftl.toi)  by  titc  IIM;  of  coinpn-HMW  with  ttoftJtt«  of  lend,  the  h]>- 
|>]icati«in  of  solutions  of  nitrate  of  silver,  etc 

Bozema  of  the  (h'li^ntc  ami  sonsitivo  sitin  of  th«  lid  m  a  ilistrnflstng 
ilfn-iion.  It  otTiirs  in  the  same  foniis  and  t'mm  the  same  ("aiises  as  U|wii 
Hk  skin  elsewbifTe.  Tbe  swelliii);  is  jirtiUiT  tlmu  in  otiier  Inoalitira,  and 
nay  be  sufficient  to  clot*  the  eve.  In  tin-  tn-aUiu-ni,  wiaker  ap]>li<^lions 
ihould  be  Uiwd  tlian  ary  naidiiy  lM»rtie  in  othpr  purt.-j.  Jn  the  atnite  fltagv 
Hwthin^  or  sligbtl}'  netriagcnt  remedies  are  reqiiirrd,  stu-h  ns  glyccritc  of 
ftarvli,  nan'fully  pn-[>ui-(^l  tliachylon  c.ininirnl,  oxide  of  zinc  and  ntTtnti-  of 
laid  eeraU-s.  etc,  or  dti:*tjng  witli  slart-h  powder,  alone  or  mixtfl  with  pow- 
deml  oxide  of  zinc  in  [ht.>  prnjiortion  of  une  |iart  of  tbe  lattt^r  to  three  or 
btir  parts  of  the  etarcli,  ArisCul  bas  been  liigbly  reconinieitdcd.  When 
mstB  fomi,  it  is  iiaele^  to  employ  any  irinwly  ln'fijrc  their  rt'tnoval,  which 
0  aocoDipllahtd  by  means  of  !«a{>a  or  idknline  wiuIkti  or  ointiiii-iits.  In  the 
tfaronic  forni  more  stimulating  rc'mc'lics  are  r<'<piir(><l.  One  of  the  most 
tffictCDt  is  carbolic  add,  wbt^-b  nlieve^  tbe  itching.  Five  grain?  may  lie 
tdAcd  to  an  ounce  of  zinc  ointnieul.  Men-nrinU  are  somctimeH  iiwrul. 
The  condition  of  the  general  IimJth  will  otWi  call  for  laxatives,  antacids, 
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or  chalybeates.  Some  authors  recommend  arBenical  preparations  in  the 
dirouic  forms  of  the  disease. 

Herpes  Zoster  Ophthalmious  is  a  neuropathic  affection  due  to  diaeaae 
of  branches  of  the  fifth  nerve  or  of  the  Gasserian  ganglion.  It  ca&y 
involve  one  or  more  or  all  of  the  branches  of  the  ophthalmic,  and  the 
vesicles  occur  along  the  course  of  the  affected  nerves.  The  neighboring  skin 
Iwcomes  rod  and  swollen,  presenting  a  close  resemblance  to  erysipelas,  for 
which  this  disease  is  very  otlen  mistaken.  The  symptoms  are  limited  to  the 
distribution  of  the  filaments  of  the  nerve  affected,  and  ne%'er  ext^id  beyond 
the  median  line  unless  both  sides  are  simultaneously  involved,  which  rarely 
hapjten^.  Tliere  are  generally  severe  pain  and  considerable  febrile  reaction. 
Xounilgia  may  precede  the  eruption  for  some  hours,  days,  or  even  weeks, 
ami  is  in  most  cnses  intense,  but  in  a  few  is  almost  nt'anting.  Patiente  some- 
times continue  to  suffer  pain  for  mouths  or  years  afW  the  eruptive  diaeaae 
has  subsided.  Tliere  is  partial  or  complete  anseethesia  of  the  r^ion  of  skin 
affectet],  which  may  continue  af^er  the  subsidence  of  the  pain  and  inflam- 
mation. In  milder  cases  the  vesicles  disaj)pear  without  lee^-ing  any  mark, 
but  in  the  more  severe  tlicy  bectmie  pustular  and  may  result  in  sufficient 
destruction  of  tissue  to  leave  permanent  scars.  The  conjunctiva,  cornea, 
am.!  iris  are  frequently  involved  in  the  disease,  and  a  number  of  recorded 
rtiscs  were  coniplicatnl  with  jiaralysis  of  one  or  more  of  theorbital  muscles. 
Of  two  coses  oix'iirring  recently  in  my  own  pmctice,  one  bad  complete  ptosis 
ami  the  other  had  jtaralysisof  all  theostemal  muscles  supplied  by  the  third 
pair,  without  mydriasis.  A  case  rejtorted  by  Haltenhoff'  was  complicated 
with  extensive  rt^inal  hemorrhage. 

The  etiology  of  this  disease  is  oliscure  and  its  treatment  is  unsatis&ctory. 
IaxwI  applications  have  little  or  no  curative  effect.  Internally,  anodynes 
will  uesirly  always  l>e  n<«iuin\l.  Ldi^  doses  of  quinine  have  seemed  useful 
in  some  «istv,  and  tn«tmcnt  by  galvanism  is  recommended  for  the  relief  of 
ivrsistcut  noiiraljiia  and  [wralysis. 

Erysipelas  t.*t'  the  eyelids  is  of  fivquent  otviirrence,  usually  in  oonneo- 
lion  wirli  tjwial  cn.si|X'Ias.  The  delicacy,  distensibility,  and  fulness  of  the 
skin  and  the  I.H^smu'ss  of  its  attachuu^ut  pivtlisixtse  to  great  swelling  from 
s«'r*'us  o\ud:itii>n,  which  makes  it  iui{Kt<sibU>  lor  the  j^tient  to  open  the  eye 
and  dilKciih  t*»r  the  surj^vn  to  insjxxt  the  l>all.  The  superficial  form  is 
aitcud(xl  with  little  dang^-r.  but  phlcsrmonous  eri'siiwlas  may  extend  to  the 
csp<ulo  of  IVuou  and  the  »*rbital  tissue  and  rt-snli  in  blindness  from  optic 
neuritis  or  MToyhy  tVum  pn^sur*'.  A  latal  result  may  occur  from  extensicm 
ol  thf  intlauiiitatiou  along  the  i>pti»^ncrvc  sltt-ath  to  the  mening«s,  thougfa 
ih:s  is  ran'.  SouKtinics  iMuinh-tii'u  ot'  an  abs»'»'T!!s-<avity  causes  serious 
jv'tnu'tii'u  of  tht-  lid.  v>r  sloiighini:  ^'l'  ibc  ■'kin  pn.xhirt'S  an  ectropion. 

r!u'  tntitiutut  iimst  In-  ,»ndu,tcd  on  the  sjuuo  principles  as  in  erysipelas 
cij«wher\\     The  (>iiiiu'nl  bnniiug  seiis^ition  is  ivlicvt.'d  by  protecting  the  «ir- 
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f  ziDc  powder.  lu  a  hlgli  grade  of  superficial  ioflutimiutmn  som*! 
autltont  adruv  tbc  applimtion  of  iaxl  cloths.  \  grtitt  numlnT  of  local 
applkntiuas  luvc  bc«u  ri'L-uinmeiiJed ;  m'oiilly  iohlliyol  lias  bceo  tiigUy 
pmised.  if  aupptiratiou  or  glougliiug  ttireakus,  warm  fumcutaliooa  sboukl 
be  ii;mh1  aaii  fiw  incigtoii;s  niay  be  nwi?!tsarj'. 

Bhua  Poiaonin^  is  a  ftvijiu-ut  i;iiii»;  uf  a  viukiit  inflatiiniation  of  Uie 
skin  of  tJic  licjs  in  eonncctioii  with  tliat  of  the  mst  of  tlw  faee  {dermntitis 
venrnaUi).  It  is  the  result  of  conta^rt  with  llie  "  poison  ivy"  (BftiM  vmeTuita) 
or  with  tl>e  "  poison  oak"  (Jiftta  U>xico<lnuii-on),  The  skin  is  of  a  dccp-red 
color,  aud  the  euboiitanrous  connective  tissue  is  CEclematous.  Th«  lUls  are 
bwoIIgo  aud  puITy,  and  in  (ievere  wiws  the  cype  are  cuiupit-'toly  cluficd.  Thtire 
an-  ftatcbtsuf  ^-isiiclen,  MouietimeM  omtlwnt.cxiidttigu  yollowisli  Hiiid  whidi 
on  drying  forme  a  thin  sot^  crust.  The  dret  symptomo  ui'C  burning  iinil 
itdiiDg,  wbidi  frc<|iictitly  become  intense. 

A  number  of  other  plants  pi-uducc  a  similar  diseoM  in  s  fow  porsoita 
exceptionally  siLSLVptthK-.  1  met  reeeuUy  at  the  WilU' Hospital  with  au 
almost  t}-pic«l  case  of  it  whieb  resulted  from  the  application  to  the  eyes  of 
a  aoliitioa  of  snlpbatc  of  dtiboisine  for  piir|>uM.'S  of  i-efi-action.  Thesynij)- 
tocus  oomnienccd  a  lew  hours  alter  the  first  applicstion.  There  was  some 
onograitioM  of  tJie  conjunctiva,  but  the  affection  of  the  skin  wa*  entirely 
diOefcat  from  the  er^'theinalous  iutlamniation  oceaaionally  met  with  in  con- 
neetion  with  oonjiioctivitis  prodtired  by  the  prolouged  use  of  atropines  A 
iO&it  uuml>erof  reniedicit  liave  liccn  Inuded  nn  flpeotfics  in  this  affection, 
but  Ifacy  owe  their  reputation  to  the  fact  thnt  the  disease  is  »elf-liniitetl  and 
ils  acute  syinpt<>in«  sulwide  in  a  few  days.  I>ilHte  lead-water  is  the  most 
Wothih};  upplinition.     Acetate  of  morphine  may  )»  added. 

Chromidrosia  (colored  sweat)  may  occur  on  any  part  of  the  skin,  but  the 
place  of  election  is  the  lower  eyelid.  There  U  a  dark-blue  or  blue-black 
coloraliou,  whidi  ia  euily  rttnovcd  by  (tic-tion  with  any  oily  lotion  but  eoon 

Irotuma.  It  han  Iwen  known  to  last  for  »evcm1  ycara.  The  akin  appears 
tionnal.  Krarly  nil  the  patic-nts  Iiav6  boon  women,  most  al'  whom  have 
bcED  tile  subjects  of  men^riial  irregiilarittes,  aud  the  condition  is  eo  otlea 
gmulatod  that  ItHPxistena' at  n  genuine diwoa?*'  lius  ■mnielinios  ba^n  doubled  ; 
but  it  ]»ts  been  dcBnitely  i^tab! i^'Ik'^I .  Indigo,  pbiiidingii,  and  tuiot  have 
been  dviwtwl  in  feigned  eases.  The  ptholog;*'  of  the  discAse  has  not  been 
determined.  It  is  usually  nonsiderpd  an  aflection  of  the  swcat-glaTids,  but 
eoQW^  antiioritic:^  think  it  has  its  origin  in  the  !wbacron.s  glands.  Various 
astringent  and  stimulant  appU<'ations  have  been  recommended. 

Xanthelasma,  or  Xantboioa.  is  an  affection  ooeiirriiig  ninch  more 
fmpK'ntly  on  the  ei.-eli<ls  than  elsewhere,  though  it  \im  l)eeu  met  with  on 
the  pkin  of  the  (are,  flcxtins  of  the  joiiitM,  hands,  feet,  etc.,  and  in  mucous 
nembranee  ;  and  VireJiow  has  dewrilH.-d  a  (.««*  in  wliich  it  wns  ibnad  itpoD 
the  cornea.  ItappniTS  in  the  skin  of  the  eyelids  aa  small,  smooth,  yellowish 
patduB,  slightJy  nuHet],  nnd  usually  of  nn  irregular  oval  form.  It  may  be 
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mngic  or  uiultiptc,  is  fuuud  tuwl  freq uc-ully  umr  tbv  dw&I  ugle  of  ibe 
upper  lid  but  may  uf^imr  iti  niiy  |i»rt  of  citlu'r  ur  butli  lids,  and  is  some- 
times symmotrivul  on  the  two  sides.  It  ooMirs  in  elderly  persons,  and  ia 
£aid  u>  be  more  common  in  women  than  in  men  nnd  on  the  lef)  did«  tban 
on  the  ri^bu  It  is  ver>'  t?low  of  };n)V['tb  and  inuMceat  iu  cliarecier,  Tbc 
cUseaae  oansiAte  in  tatty  degeneration  of  hyperplastic  connective-l issue  crtr- 
pnarlca.  (Waldeyi^r.)  If  coi^iuetiu  (Miutiidenitions  demand  the  removnl  nf 
the  patches,  they  are  {'Uittly  excised.  ^uy<;a  buit  found  tltc  disease  u>  retiira 
at\tT  n^movul,  in  ouc  coim;. 

Milium  IK  a  Mupcrticial,  eaiall,  round,  pearly  elevation  about  the  size 
of  a  millc>t-fic«),  from  wliidi  it  derives  its  name.  It  (unsietE  of  an  accuma- 
latiuu  of  tlic  coiitenls  of  a  aebao-'utia  glaud  nbo^*  duct  Uan  been  ubstriicted. 
It  should  be  puni'ttircd  with  the  puiut  of  a.  catunu-t-knitv  and  evactiattxi. 

Uolluacum  Bpithellale  (moRmicvm  foiiftif/iinmiK)  is  a  »ninll,  roundi'd, 
dingj--white  tumor,  .lomctimeit  attaining  the  aiste  of  a  poa,  though  usually 
smaller.  The  top  is  llattenetl  and  presents  a  dark  spot  in  the  oeatre  repre- 
Henting  tlie  aiwrliire  of  a  follicle.  It  contains  a  cheesy  mass,  whidi  under 
tbo  microscope  is  limnd  to  consist  of  dcgenc-rated  c<pitb4^liftl  »>IU  uikI  ulbn- 
minous  corpus^lcfi  resembling  swollen  grains  of  stari'ik  and  callt^  niollus- 
cum  cuqtuHeleM.  It  hiLt  it.>i  origin  in  the  traittiforrTiation  of  a  sebaceous 
gland.  It  was  (omierly  oonsiderwl  to  !«  eontagiotis,  but  this  view  is  now 
generally  aUindoncd. 

The  treatraont  is  simple.  It  is  eometiinee  soSiclent  merely  to  pre« 
out  the  coutenta  with  llie  fiiigiT-uails  or  an  entropion  fon*pa  ;  or  it  may 
be  neccaaary  to  cut  o|)ai  (he  tumor  and  exciae  the  walls  of  the  wivily,  or 
to  CRUtcriw  it  with  nitrate  of  silver. 

Maliffn&nt  Pustule  tnay  utviir  opon  (lie  lido.  It  h  rare  iu  this  oountn-. 
It  is  usually  eonsideix'd  a  spctMtie  afTection  reeulliug  from  inoculation  witli 
a  vims  germinated  by  cattle  stifferinK  with  the  murrain.  This  poison  is 
said  to  l>e  retained  for  a  long  time  in  tliesklii  and  hair  of  nniinals  that  have 
died  of  this  disease.  Ao'ordiiig  to  w)nio  aiit1ii>i-s,  malignant  pustok  may 
Ik!  produced  by  cuiilact  with  di<etimjM>Hiug  animnl  matter.  Itctimmcnws  in 
the  skin  as  a  ainall  vesicle  surrounded  by  an  ai*eola,  and  suliN?4{ucntly  the 
snlKiiluniiiiH  tiiiiiue  is  involved,  forming  a  hard  circumscribed  liitw.  The 
vesicle  soon  biir*l«,  aud  is  followed  by  a  sloughing  ulcer  which  spruals 
rapidly  in  alt  <lirertiun».  Then;  are  ^ver?  (■onstitutioual  symptoms,  such 
3»  nausea,  lever,  chill,  pro&tRitiou,  and  delirium,  anddcatli  ufU-ii  results  from 
bl<Kiil- |K)i  Bon  i  ng. 

Tlie  trostment  ie  the  saute  as  flir  nialigntint  puvtulc  oivnirring  eltwwhere, 
exivpt  tlmt  the<austie  [uta^u  uHually  rwommeudod  ennnot  well  be  applied 
to  tlu'  lid,  and  llic  Uiermo-ctintery  should  be  substituted. 

OaDgrene. — Noytw'  refers  to  several  catws  of  spontaneous  gangrene  of 
tli«»kiu  of  the  lid;  and  Weeker'ticscribes,  under  the  name  of  "malignant 


>  OiMUM  uf  tbtt  K>e,  p.  233. 


*  Wockor  ct  Landnll,  I.  p.  46. 
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odema,"  a  dlflViMC  form  of  phlc^unouit  inflnnimiitlon  witli  n  tciulvncy  to 
gangrmc  in  large  p(it<-he«,  witliont  the  rormtition  of  n  juii^tiiU-. 

Phlebitis. — Tbe  lid^  may  be  involvitl  with  neiglitxiring  p&rt&  in  fiutial 
phiefaitia.  Tbis  affection  is  liable  to  resiili  fatally  from  extension  to  the 
cavernons  ginu*.' 

Lupus. — The  oI«r  of  lupus  %'ul^ris  is  wvasionall)-  fimitd  upon  the  eye- 
lit!,  gvnerally  extcadio};  then'  fnim  tlif  ntwe  or  the  fhwk,  |HirtiirijlarIy  fnHn 
thf  formiT,  It  id  auiil  to  be  estmiifly  rare  in  tliis  csmutry.  V'au  Hai- 
lingT-D  luM  nevtr  mxa  it  in  a  nnilvo  Amunain.  It  i»  liiibk-  lo  U;  <.'unfoiirt<lccl 
witii  )^vj>l)ilitic  iiWr  or  c{Htlu'liunaa.  (Sev  Epitlidinmn.)  Soraping:  with  a 
fttuirp  carctic  and  tliistin}:;  with  iodofonn,  and  destruction  by  the  nctual 
i-BHtery,  are  amon;;  the  most  ffHrient  methods  of  ti-eatmeat. 

Chancre. — The  priraarj'  aypliilitic  sore  has  been  o«x!a»i«>iially  met  with 
upon  tbe  eyelid,  ttad  the  possibility  of  its  oocurrenoe  should  be  borne  in 
mind.  The  preauricular  glamU  aro  iudiiraled.  Ilg  imiiid  seat  Ik  near  the 
lid-margin,  hut  it  is  mon;  likrly  to  estciul  in  tlic  iskiQ  tliun  to  involve  the 
conjunctiva.     The  cartit^v  generally  cwwpcs. 

8«ooadary  Syphilitio  Ulcer  may  occur  from  the  breaking  dotvn  of  a 
tubercle  of  ili(>  ekin,  or  of  a  guninia  urig^naliiij^  in  tlie  tUtin  or  more  fi-e- 
qocotly  in  tlie  Hibcutnneous  li^ue  and  mi'tilage.  Ite  most  frequent  seat  is 
in  tbe  skin  near  Uk'  lid-margin  or  below  the  inner  c^tnlhii^.  In  rare  cases 
ft  has  ooourivd  nn  then>njtin<rtivftl  i^iirfnc^  of  the  lid.  Tl  isn  Intc  nmai fivita- 
tioD,  and,  ihnngh  Ui^iially  elaagitied  as  secoiidnrv,  lutght  perhaps  be  more 
mrratly  jilared  among  tbe  tertiary  leeiong.  The  fart  tliat  this  ulrcr  is 
9ometiin€«  met  with  Ion}:  after  other  jyjdiilitic  symptoms  have  subsided 
adds  tu  the  difficulty  of  dta^noaiti.  li  may  be  mistaken  for  liipUH  or  epi- 
llwlioma.  particuhirly  for  the  latt^-r,  fn)ra  whieh  it  is  sometimes  dilfiL-uIt  to 
digtingiii^^b  it.     (See  Epithelioma.)     M'licn  t^ittiated  over  the  lacrrynial  sac* 

^il  has  bc*-n  taken  for  dacryocystitis.  (Mackeozic.)  A  prompt  diugnosit) 
is  important,  as,  while  the  eyphilitie  ulcer  ii»>ually  yields  promptly  to  proper 
bii^tittiiianal  treatment,  enuslioi  are  iisl>1l>»^  uiid  the  kuile  tt>  d»n;;eroLis. 
"  Epitheliom&  oecurs  more  frequently  on  the  c\'eliib  than  elsewbei-e.  Its 
Dsual  i^eat  is  near  the  nmrtfin  uf  the  lower  lid,  pui'ticiilarly  nl  tlie  inner 
tanlbus,  where  it  extends  to  the  angle  of  the  upper  lid  ul.'ta.  The  siiper- 
feial  form  4;ommo»(Vft  in  thn  upper  tayerg  of  the  t^kin  aa  a  flat,  wart-Hke 

Idevatioa,  or  plaipir,  whose  Nurta<x'  bernmes  exc^oriiitetl  and  seiiretc-s  u  wateiy, 
tisncl,  or  ecHoctimes  sanions  duid  wlu<-b  forms  a  brownish  crust.  Heneuth 
tbtt  cni»t  appears  a  i-iiperlicia1  grayish  excavated  ulcer  with  a  slightly 
oused  Iwse  Burroitndcd  by  induratiou.  The  pro^rfus  is  osctremely  slow, 
aomctiincs  cxteudiug  over  u  long  scrit*  of  years  without  serious  incon- 
veOKDce  to  tlie  jntient.  The  lymphatic  glands  arc  nut  iiatially  Indurated. 
The  Bodeat  Uloer,  whiuh  is  elajwilied  witli  tl>is  form  of  epithelioma, 


I 


'  Blkdiei,  G%MH.  Hobdom.,  Oct4>b«r  80,  I8ii3,  and  Dubrcuil,  ibid.,  November  90, 
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spreads  slowly  but  extensively,  aod  attacks  any  tissue  that  is  met  with  m 
its  course. 

The  deep-seated  form  of  epithelioma  commeuces  as  a  tubercle  the  size 
of  a  split  pea,  iavolviug  the  skin  and  connective  tissue.  The  little  tumw 
bit<nks  down,  forming  a  deeply  excavated  ulcer  about  which  the  skin  is 
intiltraU<d  and  congested.  It  is  a  much  more  serious  affection  than  the 
siiporficial  Ibrra,  progresses  more  rapidly,  returns  more  certainly  after  re- 
moval, and  extends  into  the  orbit,  attackiug  the  periosteum  and  conjunctiva. 
The  lymphatic  glands  may  become  indurated  in  tlie  later  stages. 

Epithelioma  is  liable  to  be  mistaken  for  lupus  or  syphilis.  It  is  a  dia- 
t'OA'  of  ad\'am-ed  ago,  and  is  not  otlen  met  with  in  persons  under  forty.  It 
is  mnrli  slower  in  its  prepress  (hau  syphilis,  but  not  so  slow  as  lupus.  The 
ulivr  is  slightly  raised,  its  edges  are  hard  and  everted,  it  is  surrounded  by 
a  1-in.nmisi.^ribed  induration,  and  often  bleeds  easily.  Lupus  is  a  disease  of 
early  life,  usually  wmmeucing  before  puberty  and  pn^ressing  very  slowly. 
The  uWtation  is  su|iorfieial,  and  the  snrroimding  induration  is  moderate 
and  difftisc.  The  Umler  of  the  iikvr  is  soA  and  not  sharply  defined,  and 
is  (irten  uudenuiihil.  There  are  generally  a  number  of  points  of  ulceration 
whioh  lxv\imo  ct>uHutHit.  Chancre  is  more  likely  to  be  met  with  in  youth 
or  middle  life.  Its  tvurso  is  actite.  and  there  is  early  indaratifHi  of  the 
pr\'aurietilar  glamls.  lather  syphilitic  symptoms  or  a  history  of  infection 
will  often  make  the  caj!*'  eU-ar.  The  late  syphilitic  ulcer  is  more  rapid  in 
tis  t\nir«^>  ilian  the  epitheliomatous.  and  nsnally  occurs  in  younger  subjects, 
mvwi  iWpioutly  in  middle  life ;  its  edi^>s  are  not  s<.>  haixl.  and  it  is  not  sur- 
rv>iiitdt\l  with  induration.  In  «.K»nlniul  ^.•as.'^  the  therapeutic  test  of  mercmy 
atKl  the  it,xlidiv  should  always  Iv  res».>noil  to. 

'Hie  trt-aimtHit  of  epithelioma  «.vnsists  in  destnKtion  by  caustics  or  re- 
mo\-;il  by  tlh>  knife.  The  lV>rmer  melluxl  is  adajned  to  superticial  uloera 
of  ^lull  extent,  or  to  case's  of  nioiv  extensive  diivas<^  in  which  exeiaon  is 
tor  any  r^uA^n  impRh'iji-abU\  (."iiusiie  fv>tash  ami  the  \-arioiis  destnictii"e 
l^sft-s  or  oiutmottts  ifc*>l  el^'whet^'  at**  net  applii-sble  to  the  e;\-ellds.  Nitric 
or  eiitv^mie  a»-id  is  etlieient.  I  have  lound  ehlonu'eiie  ai-id  the  most  salis- 
la«.torv.  Ii  is  applit\l  in  ^luntiol  s»»h:t:on,  by  nit'aQS  of  a  little  pledget 
of  alw.>riytil  v>*tion  ^»n  the  e«d  o;"  .■»  pT\>lv  or  wwvlen  dxthpii-k.  to  the  whole 
siirSivv  of  a  si;uiU  id*'<rat;o»  or  .ilvt;;  the  <xlj*-s  v'f  a  Iars:*T  t«ie.  It  is  fol- 
K»wx>l  i'\  :«tit  s'.iiiht  rva>-li.>!i  ai*>l  i-austs  vir\-  littu'  j«;-,i.  and  may  be  fre- 
»iuen;N  r«.tx-ati;\l  ■.:"i^\»;s(r>.  ri-.i'  ca".^ a;i''-^'»'"-wry  :*  *  nivoriwwith  some 
KiTvwvHis.  lV;u-,-s  ;*'n»iv  .iwiu  t;;e  \l:?«'«A\l  ::#«•«•  »;:h  *  ?;iarp  s{vmi  or  a 
A-a;ix".,  Stn.':;^:  .".A-nis  :u»ve  Iwn  r.;*^-  :i>r  a  sii:un>ied  si-iai:**  of  chloiate 
ofjxtash.     Ca?«-s  of  v\>i',s\U-rsKo  tAwn:  atv  Ss;  trv«u>l  by  fiw  excision. 

Vanol*. —  r^t'  t'-,i>; .; ■I's  of  *;e.A'.'.-i\'\  s.>;v„t:r/.^'*  r^'*c;'t  ia  jieri>.'«s  injoiy 
tv-  :b«r  '.xis.  W.-^r.  ,v:-:1;vm:  a;M  ,Uv:\  :liv\  ;•.-,*»  ^-a.s*.-  A-r^-vteraMe  kesof 
*i:b«ar^v  o:  ;h^-  s*-.--.  :'.■"•««*.,  hi^vt  ,■  ^tcr-^ncv;-.  i-v  -.xtrv'siii^.  If  they 
tVcci  ujva  tbe  l^i-ciArv:' ;■-,  :-v>  :u\ .-  \-,  -.he  M^tiw.-,*?.  .t-xts  «*1  ibe  boibs 
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of  the  cilia,  mid  nmf'iltltBi  obntinslc  marginal  Mpplmritie,  loen  of  the  luhfl^ 
ur  tnvhiatiis. 

Tyeatmftit. — Among  simply  soothing  appliMttons,  which  perhaps  net 
ehieflj  by  protwling  from  contact  with  the  air,  an?  cosiuoUno,  alboleoe, 
glyoeriteol'starcii,  cli-,,  and  dusting  wiUi  ria>  Hour  orusidi-  ol'ziuc  |K>wdcr. 
Arintol  powdi'r  han  Imm-ii  .■idg^osttxl.  Aforciirial  oiiitnieiif  :4pn-a<l  oii  lint 
is  a  favorite  with  swme  Riirji:t'(ins,  and  yollow  oxide  i)f  niemiry  ointiiirnt 
(gT.  i  to  3i)  may  be  appUwl  tretiiiciitly  to  the  1  ill  •margins.  IViroglyoeride 
(fifly  ppr  cent,  in  glytt^nn)  !»  0tK)tIiing  mid  iintiHeptir  and  a  gtHxI  })rt>- 
tectaot.  Idithyol,  in  fifty-|KT-cent.  ointnifut  ikr  wash,  has  hecn  highly 
recomroendod  ior  the  prevention  of  pitting,  and  may  be  usoftd  in  iLosc  t-aaee. 
It  would  prububly  need  further  dilmioii  fur  use  U|>oii  tlie  delicute  skin  of 
tb«  lid.  lu  a  high  grade  uf  acute  intlnmiuatiou  with  mueb  swelling,  iced 
clotlis  nuy  give  moM.  relief.  Tlie  cunjmietiviti*  that  usually  (^<oniplictiti« 
the  aA'ectiitn  of  the  li<i»  nggmv8te«  it  by  the  irritation  that  the  «lisehar(!:<! 
producfs.  and  the  eonjunetival  sac  should  be  frequejitly  cleansetl  by  free 
duudiing  M'ith  lioranir  acid  wai^h. 

Toccinal  Eruption  also  occaaionaliy  oocurs  upon  tlie  eyelids,  but  it  is 
not  likely  to  dn  serious  misehief.  There  is  ooneiderable  swelling  of  the  lid 
aod  enlargement  of  the  preauncuhir  gland. 

"Warta,  originating  in  liypertruphy  of  the  papillii  of  the  skin,  may 
ooeiir  OH  any  |iart  "f  the  lid,  jji-in-nilly  iienr  the  margin.  They  can  bo 
(uily  remove*!  with  iwiasoRi  or  fine  bgnture. 

Homy  Growths  (rovnu  ctUanrum)  have  been  oeoisionally  met  with  ou 
the  lidfi.  In  wveiiil  cases  they  have  acquired  considerable  size,  The  base 
ebould  be  mutcrizcx]  niW  ri'moval. 

Anffioma^ — Sex-ei-al  forma  of  aDgiomaaremetwith  in  the  eyelids.  The 
tmple  raacular  Htertw,  or  "  iiiollier'a  mark,"  apjieara  as  a  bright-red  or  a 
" port-wine-oolored"  paid)  of  »kiii  which  may  Ix:  the  size  of  a  ptn-litud  or 
luge  enough  t»»«»ver  liie  whole  lid.  It  m  level  or  slightly  raised,  and  ]i&lets 
temporapily  umler  pressure.  It  is  the  result  of  excmsivc  development  of 
apillaries,  and  is  always  congenital,  occasionally  disappeare  spontaneously, 
but  ia  usually  [tennunrnt  and  rarely  ini.n'aj?es. 

TWcinyiretowi  (dilatation  of  tlistaiit  vesetels)  consists  of  a  eollertioo  of 
■llaiged  eapillariett,  arterioles,  and  venules  in  the  akin  and  the  siilwiitaneoue 
tieene,  Bomelime*  chiefly  in  the  latter,  which  may  exist  at  birth  bnt  gai- 
etally  appears  later,  awt  in  either  case  has  a  tendcnoy  to  increase. 

Oat>crHotui  Anf/loiuii  fi.rmK  ndiistinft  tumor  consisting  of  ecIUanil  «inuwts 
and  cnlargMl  veftsels.  with  a  framework  of  connective  tissue.  It  also  may 
be  congi-nital,  b«l  more  frequently  originates  after  birth,  and  is  sometimffl 
Jcvtliiped  fnim  the  pn?ee<Iing  variety.  Vascular  tiimora  of  the  lid  Iwcwme 
lurgid  when  the  head  is  held  do«ni,  or,  in  the  duie  of  children,  when  the 
patient  cries.  They  can  generally  be  emptied  by  prej«nre,  but  ooeasionally 
poleateif  chiefly  arterial  in  chanu'twr  :iiid  offer  greater  rp«i«tan(*to  preasiire, 

lyeatmaU  consists  in  ohliteratioit  of  the  vesHels,  dissLrucyon  by  cauteri- 
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ratioft,  OP  Fomoval  with  the  knife.  Small  superfieial  navi  rruiy  be  ftucocae- 
fully  treated  by  raitiatifs,  siicli  as  etbylate  of  eottiuni  and  nitric,  chloracelio, 
or  chromic  ucid,  ujiplicd  by  iuiuob  uf  u  gliud  rod  or  a  litlJe  pledgee  of 
coUou  twiirtwl  uibout  the  cud  of  u  tinv  probo,  or  by  tl>e  sctual  cautery.  In 
the  «u*  of  iiithntis,  vaccination  at  several  points,  or  by  means  of  a  thread 
tuituralul  with  vacciue  niulteraiid  [wisshI  a*  row*  beneath  the  skin,  will  ofl«n 
excite  bufficicnt  inAunimatiun  to  obliterate  the  vcseels.  A  larger  growth 
nioy  be  fttlnckc<l  by  jx^nctnitiiig  a  fine  tbermo-<?autpry  neeJle  ubliqiiuly  under 
th«  skin  lit  niiiiieroiiA  points  around  it;  base  Coagulating  inj(>otiun8  are 
not  vrilhoiit  cUngpr,  and  ligaturnt  atv  likely  to  caate  supjiuration  and  l«iTe 
cicatrices  :  when  inje<'lions  arc  used,  the  jmrt  «lioulU  be  cncloaed  in  a  Snellen 
clamp.  Cavernous  angiuniata  arc  ftvqiiently  <Mit.':>psiilut««],  when  tliey  can 
be  ealely  enudcatf^.  In  other  cases  removal  should  lie  a'<ramplifUicd  bjr 
incisiutiecurriixl  well  into  tlie  suimd  skin.  A  blepharoplastic  operation  may 
be  iH-cvftucy.  For  cxtentuvc  grovrllis,  particularly  tJiose  Mteodii^  into  the 
orbit,  rliTtrolysis  is  r<'(x)mKicn(k>d.' 

Lepra. — Th*  eyelids  may  l)c  in\-olv©d  in  leprosy  of  the  fiice. 

Elephantiasis. — ^True  elephnntiasinof  tlie  eyelids  is  extremely  rare.  A 
(few  ca'^cs  liave  l»ecn  i-pported.'  It  consistB  of  an  hy(KTlropby  uf  the  skin 
and  aabcntaneous  connective  tisane,  and  may  form  tumors  of  considerable 
ffixe. 

Lympbanarioma. — Rare  laMtaMoes  of  this  disease  in  the  e}'el>dK  have 
been  mronlcd,  uaualiy  in  connection  with  a  similar  growth  in  the  orbit. 
Dr.  Dunn  '  has  rejiortcd  one  cm*-  and  i-ollecit-d  se^'cral  from  litemtiirc.  In 
Chauvd'a  rase'tlic  orbit  vrat*  not  involw-d.  There  was  a  lar^  tumor 
of  tlio  upper  lid  eompletcly  dosiiifi  the  eye.  It  vr&n  lianl  and  clastic  and 
closely  adherent,  and  was  eonipoaed  of  tiBsiie  similar  to  tliat  of  lymphatic 
glands.  There  are  always  other  sym|>tonis  of  letikiemia.  Michel '  dcst-rilies, 
under  the  name  nf  ciri'iimtifriiinl  li/itiphanf/ioma,  a  reddish,  smooth,  partly 
troiislucid  tumor,  Ua-  size  of  a  pea,  and  wntainiiig  a  clear  li(|iii(l,  .situated  at 
the  inner  angle  of  tlic  lid-margin.  The  mJcrosoope  showed  a  cnveraous 
titwiic  InRltnitvd  with  lymphoid  celli«. 

(Edsmft.— The  delicacy,  diRtcnsibility.  and  fulness  of  tlio  skin  and  the 
lon«*Des«  of  lift  ntlaehment  render  the  lids  peculiarly  liable  to  serous  in- 
filtration. Oxlenia  is  frequent  as  a  result  of  Iwal  wingiMtioQ  in  the  lids 
themselves,  the  conjunctiva,  or  the  nrbil,  or  of  di^turbuniv  in  the  genenl 
circulation.  It  is  often  an  imjiortant  symptom  of  digefl*e  in  diKtant  organs, 
|»rticularly  affections  of  the  hesirt  and  kidneys,  arsenical  |ioisoning,  and 
trichinosis.  No  other  trtctaicnt  tliau  n'nioval  of  the  cause  is  ueually  re- 
«]u!n?d.     If  the  swelling  is  sunicient  to  interfere  with  the  opening  of  the 


*  Aitdeu,  Arch.  d'OpbtaJmoL,  L  x.,  1,  p.  20. 

*  W«okur  H  Liindolt,  t»ai«  t.  p.  8& 

■  Tnat.  Cull(!K«  uf  PhytloiHoi  vt  l^illiulvlpbiik,  vol.  sr.  p.  lOt,  1898. 
«  Ou.  BOa..  No.  23.  ^ 
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cyt',  «va«uatiyn  of  ihe  serum  by  puorturo  ami  tlic  application  vf  pressure 
will  give  rt-lif'f. 

Ecohymoeis. — Tbe  most  comiuon  «atifie  of  extravasatiun  af  bluud  in 
the  fubciikiiKiHiiH  ti.wuo  is  a  dirfct  omituiiiun,  aa  in  Ihe  case  of  the  "  block 
vye"  r^ultiug  frotu  u  blow  of  the  fi.*l.  It  a[>i>enrs  inmnxliatcly  aftw  tlie 
injury.  W'Uen  \\iv  Tv»u\t  of  u  (tunliwlou  <if  tbe  forL-hmd  or  lt'iiij»I(;,  (jooliy- 
iDOsia  invader  tbo  ltd  by  tbc  exUrnnl  oantliii^.  An  cffngion  of  blood  a|ip(»r- 
il^  mure  graduiilly.  aller  bu  injury  of  tlie  hmd,  ami  romnipuciii^  in  the 
orbit  and  beucatb  the  i.'ailar  conjunctiva,  is  considcrwl  by  B'.iin?  smxcons  as 
ODi-  uf  tli«  ta>«.l  |Niiiitive  iiigns  of  fracture  involving  the  orbital  uolU  or  tbe 
base  of  the  rmniuni.  8iH>nt!ineouB  (<(y.-liymo()iB  ib  ntre.  It  may  ocv'itr  in 
irorvy,  or  as  a  nvutt  of  wrakcning  of  tin*  vowfU  Crnia  old  age  or  otlurr 
cause,  or  may  be  inducetl  by  violent  litniining  in  whooping-t.'oiigti.  True 
kvmatfmut,  fbrnui^  acircumi^-ribf^l  tumor,  is  notoftvn  mi-twith  lu  ibelids, 
on  amtuiit  of  the  looaenesg  of  th«  ouuuf.'dive  ti^iH).  Inimolintoly  after  tlie 
injury  tbc  aiiplieation  of  ice,  or  of  elotlia  wet  with  ited  water,  is  tlie  best 
aoMUM  of  cbcckiDg  the  cfiTtisioQ,  If  exteaaivc  swellini^  has  oociirrcd,  com- 
preaBion  vrilb  a  rather  firm  Ixtndage  pnimote»  rapid  ab»«or{>tion.  Slightly 
slitnulaling  embrm-iititm-s  nniong  winch  tinettiro  of  arnii^  haa  enjoytxl  a 
special  re]iutation,  arc  reconinieiidrd. 

Bmphysema  of  the  lids  is  produced  by  a  communication  belweeo  the 
subeutaiK'ous  t4KMic  and  neigh tmriag  atr-caviti<?s,  iisimlly  the  hicrynml,  tia«al, 
frrtatat,  or  tuaxillary.  Kraetiirv  of  the  base  of  the  skull  involving  the 
spbamidal  or  tbc  utlimoidal  siuiiit  h  a  possible  cituse.  It  is  isearly  always 
niucd  by  external  violciiei-,  but  uiuy  txvur  without  trauinatlBm,  tm  llie  result 
of  an  opening  fiirnml  in  thu  boiivby  ths^twc.  In  either  wise  the  iiiris  forced 
into  tlie  oonncctivc  tisRue  b>*  the  expinitor>'  effort  in  blowing  the  noun,  the 
aroidaoec  of  wbi<4i  is  generally  the  only  treatment  needed.  Comprowion 
may  sometimes  be  of  use. 

AbocosB  of  the  Lid  is  generally  traumatir  and  most  frequently  the 
pfsultof  contusions.  It  way  have  i(s  origin  in  earlcsof  the  orbital  mai^n. 
AnTirding  to  licr^-r,' deep  ab!««ssc8  of  the  iipi>er  lid  which  have  lieen 
obtivr%*eil  OS  a  result  of  influcuxa  inuy  have  Ihxu  due  to  inflammation  of  the 
frontal  oinuti.  Bpontanooiis  abMX'M  in  mre  in  itdtiltK,  but  more  frequent  in 
ladly  nouriahe*!  ehitdren.  I^rg^.-  nh9<'<-^«(^,  i»i\rti('ularly  if  not  promptly 
openwl.  sometimes  eauBe  sufficient  sloitj^hiiig  to  prodni«  eonsidcntble  de- 
formity of  the  lid  with  lagophthalnios  or  ectropion. 

There  is  at  first  diil'iise  rediK-ss  with  swelling,  inuoh  like  that  seen  in 
ij-sipelaB,  but  soon  a  bard  spot  can  l>e  detivtiY)  whieh  incmiaes  in  size  nud 
ly  soflcus  in  tin*  centre.  The  whole  upper  lid  nmy  he  involved  and 
pTCscut  an  extensive  swelling.  An  flbneesH  situated  in  front  nf  the  lacr^'nial 
me  cbMdy  Dimtdates  dncryoeystiti*. 

TVttdWii^. — Phlegmonous  inflammation  may  sometimes  be  relieved  in 

'Halidie*  d«  Tern  dant  lean  RapporU  kven  la  Path,  gia.,  p.  194. 
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{is  early  stagt's  by  tlip  a[»plii.'atioD  of  ic«l  i-lothtt,  whidi,  ut  nny  nttc,  will 
be  Qgrccnblp  to  tiic  patk'nt :  biit  eo  eoon  as  decided  indnrntiuo  i^  detected, 
irarni  fomentations  or  tiot  stupes  ^lioiild  be  a|)plied.  ^''hen  evidences  of 
pits  appear,  a  free  horiiwiilaj  inci^oa  should  bv  made  at  once,  aod  if  a  coo- 
eiderable  cavity  rciiiniii^  It  ^loitld  be  9yrinjj;c<l  with  ai]  antiseptic  sohition. 

Purunole  ih  a  loralixcd  inflammation  at'  the  skin  accom[iaijii:d  by  a 
small  gangrenous  filoiigli  of  the  siib(nitaneou»  tirwuc, — practically  autlirax 
on  u  sumll  Hcule.  Some.  authorK  ntiike  tlic  distinction  tliat  in  tbc  latter  the 
«kiii  is  morir  involved  in  tbc  gangrene,  lu  old  «nd  debilitiibe)!  Rtil>J4.<cu  (he 
dissLso  may  assume  a  form  that  would  be  g:aienilly  daiominated  nntlirax. 
The  Freoch  five  the  name  of  "  boiitou  d'Alep"  to  a  fonn  of  furuncle 
ooctirriog  epidemically  iu  hot  countries  and  supposed  to  be  of  microbic 
origin. 

Hordeolum,  or  "  rtyc,"  is  eometimes  dosoribed  as  n  small  furuncle  occur- 
ring ab>nt  a  hair-follicle  on  the  lid-tiutrgiii.  (Weclter.)  It  ap|R-ai>i  as  a 
hard,  sensitive  nodule,  not  usually  larger  than  a  grain  of  barley  (iiot-rkim), 
on  the  anterior  lip  of  the  edge  of  tiie  lid.  The  redness  and  an-clling  of 
the  akin  about  it  may  extend  over  tlie  entire  lid,  and  the  coiijunrtivn  is 
congested.  The  Meibomian  glands  are  not  involved.  Owing  to  the  cloM 
Structure  of  tlie  curtihigc  and  tlic  great  isensitivcuvas  «1'  the  lid-margin, 
thft  [viiii  i.*  <x>iiip«nitiv<;ly  eeverr-.  Usually  a  JKinleoliim  runs  an  acute 
course  and  riipmrfts  in  a  few  day«,  giving  exit  to  a  small  slough  consisting 
of  df^nemting  pniwxirpu.scles,  akei\'d  fiit-g lobules,  epithelial  d(;inlu«,  and 
connective  tissue.  Occaeiooally  the  inflammation  is  aborted  and  the  cod- 
tenta  of  a  small  stye  are  absorbed,  or  it  assumes  a  chronic  fonn  »tid  the 
little  lump  remaiofi  for  a  long  time  ("  blind  stye").  The  incouvenienoe  of 
a  single  honleolum  would  be  a  wniall  matter,  hut  styefl  are  apt  to  be  mul- 
tiple, ore  nearly  niwaye  recurrent,  and  arc  an  indiaition  of  some  diftnrbanoe 
of  the  geucnil  lieslth.  An  almost  contiuuoti!^  iSeries  is  not  iincnnimonly 
kept  np  for  werk^  or  raonth».  Exposure  to  heat  or  dtist,  or  to  any  form  of 
local  irritation  inrident  to  the  occupation  of  the  patient,  and  the  annnuuo- 
dattvc  strain  of  uuoorrected  optical  delbeti^,  are  exciting  cuuses. 

TVatlmeTtt. — In  the  acute  form  warm  fomentations  or  hot  »tui>e«  give 
most  relief  and  liasten  the  proceswof  suppuration  and  ruptui-e.  When  tlie 
Kwelling  pointH,  it  should  l)e  puuctunfd  with  a  Bf«r  or  a  Graeli-  knife.  t>ca- 
tHonally  an  indolent  ulcer  or  u  sinus  remains  at^er  cvaeuutiou,  and  requires 
tbe  applteat^ion  i>f  the  pure  or  the  mitigated  nitrate  of  silver  pencil.  When 
gnppunition  doe*  not  occur,  resohitiou  is  promoted  by  the  applieatioti  of 
nitrate  of  silver  solution,  gr.  x  to  5i,  and  tbe  use  of  ointment  of  yellow 
oxide  of  mercur)'.  The  ointment  is  also  sometimes  useful  in  preventing  the 
tendency  to  recunwice.  All  sources  of  local  irritation  should,  of  course,  be 
r»noved  so  tiir  as  poastble,  and  careful  attention  should  be  givou  to  the 
gtmeral  liealtli. 

Liipoma  is  very  mrc  iu  tlic  cyclida,  whose  connective  tissue  Is  normally 
devoid  of  fat.     According  to  Punus,  it  Ek  asiudly  found  between  the  muscle 
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and  the  tarwis.  In  four  atem  rtporbxl  hy  SchuU  '  it  wus  Faiind  bc'twoen  tlie 
skin  and  the  miiHcle.  It  may  involve  tlio  whol?  lid,  or  may  form  o  c'lr- 
cnmaoribed  ttuuur.  It  \i  Mttl  aiul  elastic  to  the  touch  aud  lobulated.  The 
likin  over  it  is  niubik-,  and  it  la  easily  excised. 

Hernia  of  the  Patty  Tiaau©  of  the  Orbit  I3  described  by  Wecker.' 
This  tissue  is  normnlly  rctainiH)  in  plan-  by  tlie  skio,  the  (irbi<rular  muscle, 
and  the  tarwt-orbilal  fascia.  When  thi.s  suppiHt  is  weakened  by  thu  atrophy 
uf  age  or  partially  ruptured  by  tmumatir  injury,  the  orl)ital  fat,  particu- 
Inrly  if  develo|>«l  in  exoese,  may  appear  in  pouches  bulging  the  dietciiBible 
skin.  Thete  Iwrniiu  occur  only  on  the  lon-er  lid,  as  the  upper  lareo-orbital 
&ac!ta  n  rcinfbrned  by  the  inHertiuno  of  th«  levator  teudon  and  n  uioch 
more  resisting  than  tlie  lower.  There  are  two  Jurmn  of  th'm  herniu,  the 
senile  and  the  traumatie.  in  tiie  furniiT,  rt'laxntiun  of  tbu  turso-orbital 
&scia  permits  a  hernia  of  the  fiit,  which  separate*  the  atrophied  muscular 
fibres  ami  ap|M>ar>t  b^Hatli  the  flabby  skiu.  lu  the  latler,  which  may  o<.-ciir 
in  ptiTHoos  uf  middle  age,  the  hernia  i3  due  to  a  rupture  of  the  larso-orbilal 
fieeia  by  »omo  violent  stnun,  n»  in  eoiigliing,  or  hy  a  blow. 

Tfaesc  tiintora  are  not  c« >mpreseible,  but  arc  fnx-ly  movable  and  easily 
pushed  bock  into  the  orbit,  which  di8tinf]^ishe8  them  from  simple  relaxation 
of  tbe  skin  with  (edematous  iniiltralion. 

If  the  deformity  is  BiiEBcient  to  demand  eurgiral  interferenoe,  it  can  be 
runoved  by  a  simple  operation.  The  lid  is  niade  tense  hy  ineaiiH  of  a  horn 
spatula  in  tbe  oonjuoetival  saa  while  an  inuj^ion  [Ntssing  through  the  skin, 
some  muscular  fibres,  and  a  thin  envelope  of  a>nmx;tive  tiseiie,  frees  ihe 
iKxIulc  of  orbitid  fat.  Tins  nodulu  is  seized  with  forceps  ami  cut  off  close 
to  tbe  margin  of  tbe  orbit. 

Pibroma. — Several  forms  of  fibroma  are  mentioned  by  authora  aa 
Qoeiirring  in  ibe  eyelids.  They  are  developed  iu  the  fibrous  tissue  of  the 
deep  layers  of  tlie  skio  or  of  the  sulKriitaiieoas  or  submucous  conuetttvc 
df«ue.  Tbe  "painful  siilK^iitacn-uiis  tubcndc"  is  a  small  firm  cimim- 
■cribed  nodtde,  .•jituated  in  the  connective  tissue  immetlintely  under  the 
sktn,  which  h  movable  over  it  and  is  normal  in  appearance.  These  little 
tumors  are  painful  and  sensitive  to  tlie  touch.  They  were  first  described 
by  Wood  in  1812,^  and  have  been  Irw^uently  studied  since,  but  the  pres- 
ence of  nerve-librils  has  never  heen  demonstnitHi.  (Sutton.)  Fibrnniala 
oT  the  lid  aoiuetimeg  asiume  tlie  form  mid  coiiKisbrmM.-  of  plates  of  cartilage. 
la  n  C8«'  ob^-rved  by  Wccker,*  when  the  lid  was  everted,  a  tumor  two 
MUtinielrt-^  Iwg  ""•l  «"*'  ceudmetri'  wide  projected  from  tlie  cul-de-sac  and 
preeentetl  tJie  appearance  of  an  additional  («rtilage,  Vou  Graefu*  ha^  de- 
acnbed  a  tumor,  also  sitnated  in  the  cul-de-sac,  which  ooiitaiuLtl  true  t>oiic. 


I  TmiMAfiionf  Am«rican  Opiith,  Soc,  vol.  iv.  p.  49. 

■  L«  Progr^*  Mvidlirfil,  19  Mara,  1S92. 

>  S61d.  H(>d.  and  Sunt-  Jnum.,  ji.  2AS. 

'  Wmlci-TBiid  Liuidolt,  vol.  i.  p.  8S 

*  Klin.  MonatnM.  f-  Atiei.'iihellk,,  January,  1868. 
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Fibromn  moIliiMnim  involving  tlic  gkin  mid  the  gubcntan<?ous  conneo- 
live  tissue  may  Ibnn  nn  extensive  pendulous  tuiuur  in  the  loose  and  dis- 
tensible iDteRument  of  the  lid,     Oae  reported  hy  Uonier '  was  uearly  as 

Fibromata  are  usually  present,  ia  small  aiiw,  at  birDi,  aod  sometimM 
ASNump  a  rapid  gnjwth  afttT  nMuiiiuJitg  m-aily  stationary  for  yciir*.  When 
the  skin  is  involved,  removal  ot'a  tuDior  may  hv  utteiidvd  with  wusklcnible 
diniciiliy  and  ueoexsltalv  vxtvnsivi'  jdmttic  procKliirL-s. 

Neuroma  has  boco  mot  with  iu  tlio  eyelid^  ugtially  in  couucctJon  with 
similar  tumors  in  other  parte.  It  ix>Dst«ta  of  dt^uerated  avrves  and  dcose 
hyperplastic  eoanective  tissue,  and  lunus  tortuous  nodosities  which  give 
the  impreitsion  of  oord»  rotliDj^  nailer  the  fiugvr«  and  luive  Itcen  oi>ni)>ared 
to  a  niBiU  of  earth-worms.  It  i.s  congenital,  and  iocrcai^cs  with  the  growth 
of  the  subject,' 

Oysticeroua. — A  number  of  cases  have  been  recorded  in  which  a  cysti- 
oerc-ug  ariiiiiig  in  the  cunjunctiva  nr  the  orbit  formed  a  turaor  of  tJie  lid  by 
exti'oding  forward.  SicbeP  has  reported  one  example  in  which  it  xm 
found  bt-lwct'n  ilk-  skin  and  Ihf  tarnus. 

TarBitia  us  u  dic^tinct  atlV-ctlon  is  very  rare.  The  tantuK,  on  acvount  of 
it«  clow:  conueotinn  witli  tlie  vonjimeti\'a,  partidpatea  in  the  chronic  inBam- 
matioRB  of  the  Inttcr.  Tiie  atrophy  and  distortion  of  the  carliiago  in  eon- 
nection  with  cinitridal  contraction  of  the  (Mujunc-tiva  after  trachoma  is  an 
im|)u]'tant  factor  in  the  production  of  cnti'opiun.  Thu  hiHlological  changes 
found  in  the  tarsus  in  tbeae  custh  have  Ix^in  <l(-!*eri[K'd  by  Michel.'  Deep 
inflammation  of  the  skin,  particnlnrly  of  the  cr^'itipelalouti  form,  may  also 
extend  to  the  cartilage. 

Inflamoutiou  ori^natJng  in  tlie  tarsus  is  nearly  always  syphilitic.  Iti 
prograw  ia  very  ^low.  Ttiv  swelling  is  sometimes  oonsiderabto  and  is  Iiaid 
to  the  touch,  and  the  s.kin  movt^  freoly  over  it.  Amyloid  degeneration  of 
the  hypertrophied  cartilage  has  been  oljservwi.*  T\\v  syphilitic  form  of 
tarditis  u»nally  yields  to  n|)))n)printe  H|H-eilic  tnvtmmiU  In  addition  to  tlit* 
internal  adniiniittration  of  niitnjnriaU  nnd  iodides,  nu-rcuriat  ointment  inay 
be  opplicd  ]o<ally.  Hot  Htnpcifi  arc  also  iiaeful.  Changes  in  the  fonn  of 
the  ortilage  produeefl  by  inflammation  freqnently  require  o|»erative  treat- 
ment. 

HTporsocretion  of  tho  Meibomian  Olands  Ibrms  crustH  on  tbe  lid- 
margins.  Tho  secretion  may  aoenmnLite  in  the  glands  or  dnots  and  give 
rise  to  smalt  absc^v^^es,  or  to  eaU-areons  cimrretioDS  (palpebral  lithiasis) 
which  appear  as  little  yellowisli  nmlnliw  on  tlie  poiijunctival  aurtace  easily 
picked  out  witli  a  ntwdle  or  the  |)oint  of  a  Graefe  knif«. 


>  Klin.  Moiinubl,  f.  A  neon  hoi  Ik..  Bd.  ii.  S.  1. 

'  Paiiiu.  Tmili  Jm  Maliidics  d™  Ymu.  mkio  il.  p^  IIT 

'  Bev.  M*d.-Ghir.  dr  Fmnf.  tome  i.  p.  224. 

*  Onicr<<  mid  Sa^tmiach,  Bd,  W.  S.  44S. 

»  W#cJicr,  »ol.  1.  p.  18». 
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Chol&slon  is  It  iunall  tumor  situated  in  thv  tardus.  It  is  tense  and 
rounded  atid  U  firmly  adheiviit  to  the  cartilage,  but  ilic  skin  moves  fr«>Iy 
over  it.  Its  CT>nt<nibi  mv  gclatinotw  or,  in  tlii'  later  Htagw*,  may  bo  piiru- 
lent.  It  ongioatcs  in  rnflaramattun  of  a  Meiboiuioji  gland,  but  is  not,  as 
was  formerly  thought,  «  rt-twition  cvfU  The  prooe**  j«x-ins  to  consist  of 
Iiyperplasia  of  cpitholiiim,  proliforation  of  connective  tisettr,  and  retention 
of  secretion.  A  mass  of  granulatioD  tissue  is  formed,  for  which  Virdiow 
prn|>o»od  tJie  name  of  granuloma.  This  tieeue  undergoes  defeneration  and 
br«ikfl  down.  An  imperfect  inst-liko  vi'all  is  formed  by  oondenaation  of 
tlic  surrounding  tiitsuc.  Tike  microwope  sliows  a  number  of  timall  round 
cdU,  fewer  (^ant  celta,  and  some  fuiuform  wtla  euL-)o8ed  in  a  gelaliuoua 
Mibstance. 

Tlie  proffretwi  of  a  chalazion  is  very  slow.  If  not  removed,  it  usiuilly 
f(.mia  elose  inflammatory  adliesion  to  the  conjunctiva  which  finally  gives 
wa%'  and  atlnn'K  tlic  softenud  iKtrtiori  of  the  nia«a  to  eecajjo,  white  (;ranula< 
tions  pntject  through  tlie  fistuhmd  opuuiu;;.  The  »kiu  may  also  bceonic 
adherent.  The  position  of  a  chaluKion  \»  tthowu  oti  the  imdcr  8urfiice  of 
titc  liil  by  a  bluish  or  yellowish  patcli  of  Inflamed  and  thiuncit  oonjtinctix'n. 
Small  liuuurfi  oerasioually  difiai)|>ear  by  resolutiou  or,  more  rarely,  arc 
Iransfurmed  into  fibrous  tissue.  Chalazia  are  fitqueotly  multiple.  Their 
etiology  i»  obecure,  Soraetimc!*  tliey  ap|»ar  to  be  mu!«cd  by  a  chronic 
blepharitis,  but  nut  infrwjiicntly  tlie  lid  \n  honlthy,  except  at  tlie  Si-al  of 
ihe  affeetixi  gland.  The  treatment  ia  essentially  operative.  Friction  with 
liKrcQFial  or  iodide  ointments  ha»  been  recommended  to  promote  the  reso- 
IqUoo  of  small  and  roccat  tumors.  The  iodide  of  cadmium  has  the  advou- 
ti^  of  not  staining  tlie  filcin.  Thefte  appHcatioiio  arc  liarmh^w  and  niny  be 
meful,  though  they  probably  owe  their  reputation  to  the  fact  that  s)wnta- 
IM0U8  disappcaranw  is  not  very  rare-  If  there  is  blepharitis  it  sliould,  of 
coarae,  be  carefully  treated,  and  all  soun-co  of  irritation,  such  as  refractive 
MTore  and  over-use  of  the  eyes,  should  be  avoided.  The  general  health 
may  retjuire  atteniion. 

Sarcoma.. — Primary  aareoma  of  the  eyelid  is  rare.  Zimmerman'  has 
Koeutly  reported  u  cuse  and  rclcrrcd  to  five  others.  In  two  nf  these  sis 
(■iOA  the  origin  of  tliediacnsc  was  probably  in  a  Meibomian  gland,  and  in 
one  in  the  tarsal  conjunctiva.  In  oui?  there  was  sarcomatous  degeneration 
of  a  pigmented  ntevus,  and  all  v/btv  mure  or  Ims  pigineated.  A  rartr  ca.se  of 
oucoma  of  the  tarsal  and  conjuuiiiva  of  the  lid,  witli  amyloid  infiltration, 
bas  lieeo  reported  by  Prout  and  Bull.*  In  a  ««•  recwrdt-d  by  Van  Dnywf,* 
occurring  in  a  child  .seven  years  of  age,  a  myxo-aareoma  of  the  tipper  lid 
givw  with  great  rapidly*  and  reached  the  size  of  the  patient's  tist  in  a  few 
■Dontlus.  The  growth  oommcnped  in  the  connective  tissue  between  the 
otbieular  muscle  am)  the  tareus.     Van  Duyse,  in  an  interesting  diaoussion 

'  Uphtbnlinio  Bbviow,  vol.  ziil.,  No.  162. 
*  Archlvm  of  OphtItiiliDi)1»gy,  1870,  p.  73. 


*  Anaaln  d'UcuUidque,  18BT,  tome  tcviii.  p  112. 
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of  tbl  tfiibject,  n>vicwfi  a  tiiinilM^rof  cAAts  fonivi  in  literature,  and  stnics  thai 
In  moitt  of  llipni  tlien?  wns  a  histon."  of  rheiimatigni ;  in  a  tiiniiU  number 
llic  tliwajM'  on^innK'd  in  thr  pa1|M;bri>l  n^njiiiictiva,  aud  lu  the  majority  of 
flltwt'  tli«  tumor  \Taa  jiodunculated.  Wilmer'  reports  «  casv  and  funii&lies  a 
l>i)ili<i^rH|i)iv  oC  thirty-five,     Alti^ptlier,  forty-five  «»*»  have  been  recordrtl. 

8(uxN.iimtini9  Himopi  of  iIil-  lid  aro  mom  (ir  It^ss  olagtio  to  the  toiicli  nrtd 
giiu-ivlly  ruundiil^  uiid  tlio  itkiu  i^  niovublv  over  them.  Wheu  mtiiatcd  in 
tllP  riirtilogc  tlicy  may,  wliilo  still  small,  bear  n  ver>'  close  rt»emblan<!C  to 
i4ialiutia,  wlii<'h,  howfvcr,  thoy  i*oo»  outgrow.  The  diagtiositt  i»  cu^ier  if 
tlii'V  iirr>  iiittiDcnlixl.  Sarooma  of  tlie  lid  i«  gcoerally  diarnutPriaed  by  mind 
HlTiwtli  anil  II  iiinrkt-d  tendeiK-y  to  early  recurrence;  hence  operative  Ire:!!- 
titiuil  itliDuld  Iv  |>roinpt  and  radicul. 

Adanoma. — Ooma  of  adenoma  of  the  Mcibotnioa  glands  and  of  the 
IllaiidH  of  Kratise  have  liee-n  reported.* 

Quiiima.— ^Minatl  K"i'in«it<*"«  tumors  are  oocaaonalljr  met  with  In  the 
lid,  I'mI  iIh'v  tiHtiiilly  brpuk  duwii  luid  appear  u  ulcers  before  they  are 
hnniiilil  til  tlio  atti-uUon  of  the  Biii^[<?on.  Tbey  aro  frc<jiipntly  multiple,  aud 
M>mitlliiii«t  tti'viTnl  little  nodules  wjalcsoe.  Wln?n  8f*n  before  necrosis  takes 
[ilaiv,  lUey  lit-ar  a  vrry  strouR  resfimblaucc  to  chalazia,  but  nearly  always 
imvn-M  townnU  the  »U!n  and  leave  the  conjunctival  surface  uorraal.  They 
4mM  iM't,  "I"  <«iir»e,  be  nttaokecl  by  the  knife,  but  should  be  treaU>d  by 
ibt'  tt'liiiiiiiHti-altoii  (if  mercurJalK  ami  tndidde. 

lUititbarllla  MorninaliB  (Blephaj-o-Adenitie :  Ophthalmia  Tarsi).— 
hilUiiMimtlon  i)C  Ihe  lid-raargiii  may  involve  the  skin,  coojunctiva,  earti- 
^n\  iii'lm*r"ti»  glnmli',  ami,  when  it  extends  more  deeply,  tlie  biillis  uf  the 
vilU  and  the  Mttiljotnian  glauds.  It  varies  from  siiiiple  hypcneniiu  to 
Mt^ttU  dlMWH'  uf  idl  the  tiHKiKM  aud  ultimately  wmplete  detitractton  of  tlie 
■,y\^if^  vXtinUm  iif  llie  lid-niar^in,  and  obliteration  of  the  Iw'^rytnal  piuictuui. 

UVMIWIMtn  of  thi.'  lid-mnrgiu   is  otU-n  ehronic  and  olntinate.     The 

«Jto«  v/  lh«  liil  i>  cotigi<>tt4-<l  and  red  and  slightly  dwollen,  and  there  in  aome 

Hitai^im  l*t  0»i  wvn'timi  of  the  sebuwous  glaud*     The  eye  ia  sen-titive  to 

^-jyi  ^1,  t^vhl,  wind,  or  dii^i,  and  is  irritated  by  close  work.    ThU  irri- 

VmBIK  WMI  the  dl»flgii>*c""'"t  that  Hi-mniiiatiieA  it  o«>iii*ioii.  much  atinoy- 

n-4mV  tho  vUion  inay  remain  perfect.     Thia  affiHion  is  more  fre- 

•  ^k'W>^<«  •id  in  pernons  of  stnmimis  dinthesie.    Over-indulgenee  in 

^  ^JMHlttntft  or  nlher  cjtcee**,  and  uterine  (Uran^^tnentd  may  be 

i>b«l«iMMNk  kMhtW  Ito  OMi^f*-     '■"   many  coivs  it  is  the  rejult  of  a  reflci 

■-  ^MmWixv  Indm't'*!  by  ^^*'  strain  lliat  defwtg  !n  refraction  or  in 

>MK,v  *-«tuie,  liut  in  mme  it  iti  a  more  or  less  constant  aud 

'tikHV—  without  known  eauM;  and  with  little  probability  of 

|«  llMt  milder  form  of  true  blepharitis  the  mai^n  is  more 

^  vwvtkHt  tWn  M  simple  Uypenemia,  and  extohatioii  of  epi- 


Ahm.  0|ihth.  800.  iH'Jl. 
ihtwttMli.  Kiln.  MoMBtsbl.,  itf'jo,  p.  S96. 
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thetial  cells  and  exowtive  aobacieoiis  s^rrtion  form  scalps  and  criistK  which 
ciJle»-t  at  tho  roots  of  titt  cilia.  When  there  is  more  extensive  inflamma- 
tiuu,  the  itrufiist!  secrctiun  vt'  the  M>ba«Kiua  iiud  Meiboiuimi  glaiids  furtui^ 
lltd  uiiu#4i4  uf  ilrit-J  discliap^-  iu  the  cilia,  lM-u«^utli  whioh  tin?  vd^  of  the 

is  fuiind  tu  lie  fxwiriati'J,  or  ulivr'«  ii|>jm»r  ul  the  nn>l!t  •»!"  the  loitiKV. 

It  iif  the  cilia  adhoiv  U>  tlic  cni8t«  when  they  Are  romovcl,  or  are  easily 
^lli^  out  by  the  tiii^-rs,  and  nmy  have  a  drop  of  pus  on  tlie  diwn;^ 
bulb.  TItey  uri-  ^ouLtx-ded  by  iiiijK-rfiX't  uilia,  which  it<)mt-tinK-&  tuko  a 
wrung  dirv<-tiuu  uiid  yiivv  n^^  >o  triohia^i:^  If  the  inflannnaLioii  i.t  iuteii8c 
and  prolungrd  enough  lu  obiili-mt<>  the  follicles,  lher«  is  <vmpleli-  nbsonee 
of  cilia  (mnilarosis).  The  final  wmlition  in  the  worst  «w<s  is  a  tliickemd, 
roumlnl,  and  everted  lid-niarf;in,  vritli  a  emo«tli  cicatricial  siirfaec  on  which 
the  urilicce  of  the  follicles,  ^laiKl-duets,  ami  eanaliculiu)  art  lost  (lippitudo). 

Blt'pharitl'^  is  nearly  alwiiys  binoeuktr.  IVraotis  with  a  t*>ijdeney  to 
diMiiM-  of  the  »elHuic(iii>t  ^hiiMLs,  as  slitmii  hy  tlie  pR'sent'C  nf  a<'iie,  an-  j)re- 
diisptiMxl  to  it  According  to  isonit:  authors  it  ie,  in  the  liirgi'st  proportion 
of  (MSt*,  of  eewnuilfiu*  origin,  It  oeeiirs  inu*t  IW-qiieutiy  in  Iwidly  notir- 
iKbed  and  neglected  ehildrt^'ti  of  the  poor,  nud  iu  tlu-in  \»  ol\vu  uifuuriutcd 
with  ptdyeUrDular  ophthalmia  aiid  intertrigo.  OoDJunotivitis,  particuhirly 
It  following  measles,  and  lacryimil  iibc«lnietiuu  ai-e  lucnl  caua?9. 

Iu  ti\-atruettt  it  19  of  the  lirttt  iin|H>ituiKv  to  ifniove  all  source?  of  im- 
Uitiou.  Optical  errors  should  W  (i>i-R-cted  hy  Clie  eoti^taut  UHe  of  pni[Kr 
gbssGB,  which  not  only  reliCTc  the  rtniin  but  are  of  use  as  n  protii>tioD 
agaiiust  wind  .-ind  dnst.  If  there  h  photophobia,  a  slight  ^m^ke  tinpc  may 
be  given  to  tlie  glae».  Close  work  should  be  i*eBtricte<l,  wheu  [titsj-jl'le,  par- 
ttcutarty  at  night,  and  early  hotirs  tnjoined.  A  cure  will  bo  cflec-tcd  by 
these  meaBarES  alone  in  miiny  mild  tunts,  but  will  Iw  pmmoted  by  applying 
10  the  o^^  of  the  lids  nt  night  an  oinltuent  oT  llie  yellow  o\idc  of  imT- 
eurir'  (half  a  gnin  or'oac  grain  to  one  drachm  of  eiuiple  cerate  ur  uHiolene) 
nixl  jnintini;  them  two  or  thn.>e  timcH  a  week  M-itli  a  two-gruin  solution  nP 
niiratf  nf  silver.  An  aetompanyiug  oonjimftivitin  may  rwpiifc  aiteution, 
ami  if  there  ia  lacrj-inal  oh*tructJun  it  sliotild  be  pnmiptly  and  radically 
treated.  In  more  severe  ea^es  it  is  um-Icx^  to  niako  any  appli<«tion  until 
thecnuiti  have  been  reniovtti,  which  euii  iisiinlly  be  bt^wt  a«H}nipli»hi>d  by 
neantt  of  Iwt  water  and  nlistork-nl  eottoii.  If  the  rnists  are  very  thick 
and  dtrnse,  they  nmy  U*  softened  by  adding  bicarlwnatc  of  soda  to  the  water 
iii>il  Tt-inining  the  wtton  tor  a  while  upon  the  eye  by  a  bandage.  Tliongh 
ihi-  procetM  iit  i<omctiuie«  tedious,  it  ib  lietier  than  intrusting  ioroejw  to  the 
potk'Dt's  friends.  The  strength  of  tlie  yellow  oxide  ointment  and  of  the 
titrate  nf  silver  si>1iition  may  be  iueniiswl  to  two  grains  to  unc  drachm  of 
the  forraor  and  len  gmina  lu  one  fluidouiii-e  of  the  lutter.  In  v^-KCiuatous 
cases  oxide  of  zinc  19  a  uiteful  addition  to  tlic  ointment.  Pnuas  recommeiidn 
the  iodide  of  mercury  in  olive  oil,  in  the  proportion  of  2  to  1000,  and 
ekim.«  that  this  application  lias  an  advantage  over  ointments  in  penetrating 
the  bair-follietui.     Some  authors  advise  touching  the  uloerated  points  with 
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Rolid  nitrate  of  i^ilvrr,  but  thts  is  likelv  to  pravc  irritultog  in  mnay 
as  ig  also  toil  much  »iilij>;enw  in  epilation.    Kit«li  air  nod  piirt'  surroui 
11^  aru  ulvray)'  <tr><ii-al)le,  tliougli  too  often  unattainable,  and  ood-liver  oil, 
arsoiiic,  iind  iron  may  be  n<>edcd. 

Canities,  nr  PoUobis. — lu  tliis  ufTfctifm  there  i»  nn  aHwtnv  '»f  |>ig- 
ment  in  the  L-ilia,  n-itlitnit  uttier  ren^^iuihle  lesion.  Ft  may  afloct  all  ttie 
laflhea  of  IhjiIi  liib^  or  may  Iw  confined  to  a  jmrt  of  thoec  of  one  Ii<I.  The 
eyebrowK  also  ai-c  sometimes  involved,  Canitiee  is  in  most  <a8e8  ooogCTi- 
ital,  but  is  mon!  nirely  of  neurotic  origin.'  It  has  l)een  observed  in  out* 
of  «>'nii)9lhetic  opbllialinia,  an  a  rrstdt  of  a  violont  blow  upon  the  forolioad 
and  in  ronnectiou  witJi  I'Xfiiilithalmic  ^tyiur. 

Alopecia  J.*  iKX'a«ionalIy  (.-oiii^uital,  and  tliere  is  usually  compli-to  ab- 
flcnce  of  t\n'  WliL«  iu  gi'Dcnil  alopct-ia.  Mure  imjiiently  it  is  tbc  nwult 
of  ItKul  disiauie.  Id  mr9  eauva  |)errnanent  Io!M  of  all  tlte  laehcs  oomn, 
witli  little  or  no  inflammatiuu  uf  tliL-  ItdH  and  witlunit  recogniEable  cause. 
PftljK'bral  alo]>ef!a  Is  a  (Hiitt'  oiiuhUiuI  symptom  in  k-profy. 

PhtturiaeiB  Ciliorum  is  an  affm-tioa  of  tlit>  llil-inar^in  due  to  tlie 
prescDco  of  pinlrciili  piihis  in  tlie  lasht«.  It  ooeur?  tminlly  in  tlip  lower 
claas  of  buspitiil  [latimts,  and  tlie  ini^tfl  ig  jj;iiienilly  supposed  to  be  tnuw- 
ferred  to  tlie  laslicD  from  tlie  piibis  by  llie  finKi-rs  of  the  snbjcct  It  is  a 
(]U«fll)t>ii  wlictliiT  tbo  (K-dicuti  ever  apiHikr  ori^iimlly  in  the  lashes.  Tliej- 
ore  fnnnd  tlicre  jiomptimea  in  eliildn-n  Imfore  the  prowlh  of  pubic  hair,  but 
in  tiiesc  ra.'^rs  may  be  dwived  from  the  puljes  of  older  nunubei-s  of  the 
&mtly.  Owaflionally  tlie  ulK-etion  iu  met  with  in  pe(>plc  of  very  respect- 
able Hurrooadin|i«.  The  inttatiun  imiscd  bv  the  panisiu*  and  tlw  nib- 
liinjf  imIiK'wl  by  itching  pnnbue  a  eoDgefition  of  the  lid-margin,  while  the 
pnlindi  with  their  excreta  and  their  niimerouB  e^^  elinging  to  the  roots 
of  tlio  cilia  lK«r  a  eluw  rcscmblaiK'e  to  the  criuit  wren  iu  blepharitis  mar- 
fjjinalis,  for  which  this  itHlt-tion  may  rvailtly  be,  and  doidjth-ss  uf\cn  is, 
miHiakcn.  This  is  the  moru  likely  to  hnppcn.  as  the  merciirial  pn-fjaralinns 
piTwrihr<l  fur  the  blepharitis  dci^tniy  tlie  (Knlicnli.  I'lilhiria-^is  ciliorum  is 
probably  not  eo  rare  a.i  it  is  (t^-nerally  Htate<l  to  l>e,  Schwx-nh*  I'lHiial  19 
cases  in  19,S19  coni^eciitJve  ]>atjeiils  at  the  disiieiiairiev-uf  the  WilU'nnd 
Pennsylvania  Hospital-*. 

The  [xdieiili  pubis  Bomctimcs  also  infest  tlie  eyelirovrs,  but  the  |>ed)ralt 
apitiit  are  never  found  in  the  laslies  <»  hrowsi,  even  wheo  tJiey  abound  on 
the  jiAliviit's  head. 

Tbopough  cleanHiujr  with  alwtrlK^nt  cotton  wet  with  a  Bohition  of  bi- 
chloride, 1  to  4ftOf>,  and  llic  suhsitpiciit  applirMiiiun  of  yellow  oxide  or  other 
mcTL-urial  ointment,  «vi]l  soon  destroy  the  parasitefi. 

TrichiaBis  mid  Diatichiaeis. — Tho  distiiu'tion  Wfweeii  tlK'!M>  two 
terms  has  little  praeticul  iraportanee.     The  essential  condition  in  eaeli  is 


>  Ulcbel.  Qnu>(e  u.  Sa«iiili(vh,  Kil.  iv.  S.  411. 
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alHionaal  tlirection  of  the  IiuIipm,  wlii<-li  are  turned  in  upon  tlif  l)all 
aixt  bixMuiv  u  atiiunx-  of  irritation  iusttitd  vf  a  pruU-ctiun.  TricUiaais  is 
prvpiTly  applied  only  tu  «!».■»  in  wlilcli  tiio  ikviutiun  in  the  tltnxiiuu  of 
the  lit»h«g  is  not  BocDm[MiDicd  by  inv<>Kiou  uf  tlio  mai^n  uf  tlic  lid ;  in 
other  wonk,  wl>en  litis  deviation  is  an  iiuIcpL'udcut  afTectiun  mid  nut- 
merely  pan  of  tiiv  vooditiun  f'uuud  in  fntru|iiou.  lid  usual  uaii^  is  \)rv- 
kmgvd  inflammalioD  o£  th«  lMl-niar)^iti«;  when  tl)«  dUtortiun  uF  tlie  hulic^ 
is  A  result  of  mow;  gcnonil  disease  of  the  oonjunrtix'a  and  mrtilagp,  the 
etigp  of  tiie  Ikl  i»  not  likfly  to  Ih>  found  in  itj<  nnrniHl  ixisition.  It  'v^  not 
alwara  easy  to  decide  where  iricliiai^is  cods  and  entropion  b<^ini^,  and  it  is 
hanlly  posoible  lo  diaciiaH  tlicm  s-parately  witiiout  Mime  roiiiuflloii.  Kittier 
inflamiuatoiy  ewrlling  op  s(«>ndary  cicatricial  contraction  ol'  proliferated 
cunneL'tive  tissue  may  readily  ditipliu^  the  orifit^s  of  exit  of  the  liuibm  and 
give  the  laltrr  a  vidotis  dinirlion,  vrhilR  inflammation  rxtcndJiig  to  the 
lollicl(«  tuuy  caitsc  un  irregular  growth.  The  ouit^Iti  of  the  lid  is  usually 
thiebcnod,  and  tJ«  posterior  free  edge  loses  ita  definite  outline.  Cilia  may 
be  deviated  from  tlietr  uuniuil  dirw-lion  i-ougeuitally.  1  have  met  wHth 
several  ai3i-s  tu  which  a  lush  wxs  deviatwl  anteriorly  and  in  proa's*  of 
growth  had  forced  its  w-ay  Iwuwith  the  epithelium  of  thy  «khi  of  the  lid. 
TUr  atletitioti  of  tlie  putieut  wn«  coIImI  to  u  umall  hk-b  near  the  margin  of 
the  up|K>r  liil,  and  when  this  was  openet!  a  fully  develo[)ed  ctlinni  of  nuniinl 
thickness  iiwl  color  w'as  found.  In  a  lady  of  middle  a^,  who  ha.'^  never 
saSered  iroai  blepliaritie,  I  have  removed  such  u  lash  three  times  from  tlic 
some  |)o«itioo  in  tlie  courtw  of  si-vt^ntl  yrani. 

Duitiehiai^iK  ih  a  term  tliat  lui.s  Ihh'd  nitlier  loosely  used.  Stn<*tiy  »pouk- 
ii^,  it  iDiUnilcs  that  there  are  two  distinct  nm'Sof  litshf!«,  the  (Ki^tcrior  row 
beii^  eonsidcnd  siipernumcrary  ;  but  it  is  quite  generally  applied  to  cases 
in  which  tlivre  Is  uii  excntaive  number  of  hairs,  lionie  of  which  gn>w  in 
UiDormal  p'joiilions  and  turn  in  upon  the  hall.  The  cilia  iiorinally  f(irin 
leveral  rows,  which  arc  platicd  so  nearly  in  the  satucr  plane  as  to  pnwciit 
the  ttpiMiiratK.^  »f  Ix'iiig  nn^ixi  in  a,  vliigk'  line,  nnd  their  uurubtr  n:ilu- 
tally  vnri^-H  grt^atly  iti  dilVcn-iii  persons.  Some  iitithoiv  (Sciiqm.  Min-lieiizie, 
Wccker,  oitd  others)  ilvny  the  exigence  of  distiehia^i^,  and  maintain  that 
the  tKuiditJon  «>  (idl«l  is  merely  the  result  of  an  abnormal  drrix-linn  of 
tame  of  the  haitv,  and  not  of  an  Lnercaac  in  their  number.  Other  anlhori- 
lics  (Wiide,  Michel,  Itachlniann,  and  others)  initist  ii[H>n  an  additinnal 
powili  of  hairs,  and  the  older  atithnrs  partjtni larly  ajH'ak  nf  "  prct^^rnatiu-al 
huts."  "  iisfudfwrilia,"  and  "  sH|)cmnm('Riry  lashcjt."  Carter  ohjirts  tu  the 
4winctioii  betwwn  "  trichiasis"  and  "  distich  iasle,"  but  lias  "  fntjufntly  seen 
a  gn>wtl>  of  cilin  in  abnormnl  uumlxTs,  isonic  o(  them  being  in imli retried." 
Stellwag  eaye  of  di^tiehia>i.ig  that  "  the  condition  occurs  very  rarely,  ntul  is 
dun  generally  con^nital.  The  pseudo-cilia  are  developed  either  in  children 
or  at  the  time  of  puberty,  when  the  growth  of  hair  on  other  parts  of  the 
bcdy  is  a<i«?lcratcd.  It  ooem-s  more  rarely  in  the  later  [wriods  of  life.  In 
&r  the  givater  numlier  of  aitjes  tlie  double  growtli  is  only  appareut." 
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Michel  aiyft  tliat  an  iiicri-a»<I  iiumltcr  of  c:jlia  may  be  either  oongpnita!  or 
acquired.  lu  cuuguuiUtl  diuiicliiufim  two,  tbn.f,  ur  fuur  rows  of  cilia  bave 
been  otitK-rvwI,  tmd  tlu-y  may  ocwtipy  a  jmrt  or  th«  whok-  of  (lie  lid-iuaiyin. 
Id  WMpiirit)  ili^liohmeLs,  rotsulting  from  ionj^-standing  inUHmmation  of  tlie 
hnir- follicles,  tlie  extra  \a»lum  aiv  cTou'<l«i  mid  biiochetl  together  M-ithout 
n'guIaritY.  Two  cilia  iiiiiy  ^iw  out  of  otio  foUicle  with  divcrj^cnt  tlt- 
rectioii.  Iiien>a.'«<xl  aixv  of  Ituflif:^  may  rmult  from  inBantniatory  aotioo,  ea 
may  alao  atrophy  of  bulb:*,  nflor  whirh  fine  .wft  linirti  will  frM|ii(>ntly  take 
au  aiiiiornial  ibn-crtion.'  It  mt^m'*  to  bo  geucnilly  adniittetl  tJiut  nisut  of 
cougt-iiitiil  di>it)chia^D,  nioiiolatcnil  or  bilateral,  gurtial  or  complete,  arc 
ocRi^ioiiully  met  with.  They  are,  however,  so  very  rare  as  to  have  lx>iii- 
parativoly  little  interest  for  the  pmetioul  aiii^on.  If  by  dii^lichiasis  we 
rntun  au  additional  row  of  Kslies  distint^t  fetun  the  nomul  one,  it  is  v«ry 
questionable  if  any  Ktirh  romlition  ran  be  nrmluc<<i  by  diacaac;  but 
wti<-tbfr  lulditiotial  cilia  or,  at  all  events,  a  new  growtli  of  lintr  on  the 
margin  of  the  lid  may  be  a  resnit  of  loug-oontJnucd  iaHnmnintion  is 
anntlier  qu«stion.  Uniia'  Btateti  tJmt  be  lias  quite  frequently  seen  sprouts, 
projecting  laterally  from  the  tiheQllw  of  tlie  lajthia  oud  dcvelopng  like 
new  shwitlis,  whieii  fnUow  an  ciitiwly  diffcreut  (lirc<4ion  in  the  traaue  of 
the  eyelid,  and  timt  from  tlicse  are  devclop«l  hair*  wliieh  take  an  abnonni] 
eoupse.  Raehlmann'  says  ttiat  new  hair*  may  appcnr  b»  ofisbiKits  from 
tlic  follicles  of  the  cilia,  and  alao  by  primary  development  fnmi  tlie  cntidc 
of  the  free  mat^u  of  the  lid,  Hnirs  far  removed  from  true  dlia,  which 
Buiy  or  may  uot  be  groiving  iu  »  normal  dire^-tioii,  be  liolievea  are  develop(d 
fruni  tliD  epithelial  covering  of  the  lid-nuir^n, — a  ]KKA-fietal  development 
of  hair  fmiii  tlic  cpiderruU.  This  raises  au  interesting  quratiou  alxmi  which 
uutliorttint  differ,  Strieker  refers  to  it  only  briefly  aud  im-ideiilally,  te 
follows :  "  lIuiK  shed  In  coufH-qiioune  of  disease  are  eitlwr  nut  siieewdwl  bjf 
new  liair,  or  in  their  place  Innviiiinons  hairs  are  formtd."  It  would  stem 
that  these  lauii^nouK  luiirs,  whose  follicles  are  MUioted  in  the  superfidal 
port  of  the  wriiim,  if  found  U|K>n  the  lid-margin  can  have  no  connection 
with  lliu  buMiB  of  tlio  cilia,  but  ninsi  have  tbeir  urigin  aa  described  by 
Rai'hlnwinn,  and  tlmt  the  fine  colorlres  hairs  tbai  often  prow  from  the  &ee 
Itd-margin  and  giw  mi  ratidi  trouble  to  patient  and  surgcm  are  not,  projxTly 
apnUting,  lashe*.  It  aecms  pmbable  that  a  |>fttholoj;ical  uiciTMe  in  the 
number  of  haii^  on  the  lid-inai>;iD  niav  be  only  apjiorent,  from  a  8e|Mra- 
tiiU)  of  the  ]M<inl«  of  exit  of  some  of  the  trtte  cilia  by  inflamniator>'  thick- 
wing  of  tin-  nuuyin,  or  nuy  be  n  nvidt  of  the  development  of  oSeliuots 
from  lite  bullw  of  the  laliii,  or  of  th*-  Dew  formation  of  superficial  bain 
d«vclv|Mtl  from  the  epilheliuni. 

BBtzopioQ.— The  frea  margin  of  the  lid  is  iai-ertfd,  turning  the  lasbn 
ifMBsl  tiu'  Inll ;  tlH>  lathca  BWy  be  itonnai  in  KfifieuiV'  to  tlie  litl,  or  may 

>  OTMfc  uad  AMtntHi.  Bd.  hr.  &  «ia 

*  Aioli.  tOit  mikiutlc.  A(mImm«s  Dd.  XiL.  16K. 

■  Onirfe'*  Aivhir,  Bd.  xutTtt.  ^  2. 
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themselves  dUpIacn)  in  itoeilion  aud  dieturted  in  furm,  complicating  the 
(;otrD]>ioo  with  tnctiiarii^  There  are  twd  forms  of  cutrupiuii,  which  may 
l>e  luure  or  If»«i  distint-t,  the  gpanmodto  and  tlio  citxitrifutl.  Some  iiiitliors 
add  a  third,  giving  tlH>  name  of  "  bulbar  entropion"  to  oA.'k^  depending 
iiIMin  liiw  (if  thp  support  «hi<?li  the  HdH  normally  rfW'ivp  fmra  the  hull,  in 
ronsninenoc  of  n:trartii)n  of  the  latter  within  the  nrlut  or  of  itM  atrophy  or 
abeeow  ;  but  this  swms  rather  an  uunet-caiMiiy  refinement  in  nomeaclature. 

In  the  spasmodic  form,  tho  acutf  entropion  of  Mookenzic  and  other 
autiiun^  the  cartilafje  may  be  id  norma)  oundition  aud  the  lid-mar^iiui  may 
be  btiUthy  but  simply  incurved  by  spiismodic  coutractioo  of  the  ciliary 
fibre:*  of  ikif.  orbinilar!?.  Thrt  ocrunt  oHually,  if  not  tiiiiveri«»lly,  in  the 
1uw<-r  lid,  whn$w  thin  narrow  and  mor«  pliant  mrtilage  and  iti)  jx^iliun 
s<^in^  only  tlie  lower  imrt  of  the  anterior  oonvcxity  of  the  hull  furnish 
meclisnicAl  cwnijilions  favorable  to  this  diftplma^jneiit.  The  jjredispowng 
catuvs  of  this  form  of  entropion  are  rcdundiwu-y  or  relaxation  of  the  skin 
of  the  lid  and  loaa  of  the  support  normally  iumishwl  by  the  eyeball.  Jte- 
damlaitcy  of  the  efciii  m  Mccagloitally  m<H  with  iu  young  children  as  a  cun- 
geniliU  eondition  ;  tJie  other  iirHlidposing  tausea  are  usually  incident  to  old 
age,  and  rcvnll  from  (lie  diNipjH^nrant.tt  uf  fitt  from  (he  »kin  niid  orhit. 
The  effect  prwlnced  l»y  rwewston  of  the  ball  may,  however,  follow  i>hUiiai8 
hulbi  from  any  oiiiso,  and  the  lashes  often  give  trouble  by  tnrniBg  in  ujwa 
ibc  conjunctiva  if  nn  artificial  eye  is  not  woni  after  eoucleation.  The  ex- 
aling  cau-vs  are  oonjnnct!\'al  and  corneal  irritation  and  int«ni«e  pliot'^pbobia, 
which  oxoite  reflex  conlraetion  of  the  orbimlaris.  When  oiiei"  induced, 
li>e  entropion  ix  mniutained  and  intensified  by  tlie  irritation  that  it  produces. 
In  ihc!  phlyct<>nular  o]>hthulniia  of  children,  the  rffit't  of  n)ii.<Mrular  spnsm 
ifi  sdf\eA  by  inflummutori'  swelling  of  tlie  skin  of  the  lid.  Another  exciting 
ooae,  and  one  which  must  be  guarded  a^inst  in  the  after-treatmeut  of 
attanct  operations  in  aged  subjects,  is  prolonged  bandaging.  'When  the 
iDv«»ioD  is  complete,  the  hihva  are  buried  out  of  sight  iu  the  conjumlival 
Ibid,  wba-n-  they  do  k-vs  m'm-hh-f  than  when  they  nri'  iu  ixintuet  with  the 
cvnttn.  In  uneonipllnitt-d  »[iiwmu(lie entropion  thenmrginuf  the  ti<l  r^^wdily 
Hsiimcs  its  normal  i>oeition  when  slight  downward  traction  is  made  with 
tl>e  finger  on  the  skin,  but  tnrng  in  again  with  a  Jerk  immediately  or  in  a 
few  raiDutes  after  the  finger  ie  removed. 

Cbrottic  or  cicatricial  entropion  !a  a  different  and  mucli  more  serious 
ition.     MuKcidar  sjKUiui  may  aid  in  i\^  produetitm,  but  ita  chief  eauecs 

amtmction  of  the  4'onjunctiva  luid  diNtortion  of  the  cartilage.  As  it  is 
(be  result  of  long-continued  inBummutory  processes,  the  butb^  of  the  cilia 
u*  not  likely  to  CHCape  involvenienl,  and  it  is  usually  aeoom|Minied  by  tri- 
rfiueta.  It  is  0igy  to  understand  how  the  natural  uurvo  of  tlie  tarsnis, 
tdapting  Itaelf  to  the  convexity  of  the  l»!l,  may  be  inL-nauted  by  eieatrieJal 
toDtnctioD  of  tbe  conjunctiva  aud  of  the  surface  of  the  cartilage  ly  tug  next 
to  h.  TTher**  i*  iL'umlly  mone  or  lc«i*  horimmtid,  ax  well  ii»  vertictil,  eon- 
tnrtioQ,  wbieb  narrows  the  eommia&ure,  producing  the  conditioD  known  us 

Tou  m.— ft 
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blepharophimom,  and  iucrt^nses  Uio  U'Ddc-ncy  to  invcr»oD.  in  Tcry  tllf 
degnn^s  of  cuiijuuL-tival  atrophy  tlic  r«tn>tarsal  fold  may  be  nearly  Luat, 
wliilo  r<Tli(iiI  lutiU  npiM'sn-  which  |irodiioc  tlie  Smpmt^ion  that  the  hall  i» 
ftdliert-nt  U>  the  posterior  [lart  of  the  lid,  and  <Y>n8titut»*  the  "ayniblcpharon 
postcriiin"  of  Von  Aniinon.  Tlie  fniiwrs  tliat  prwitiop  8{iaKnuH]u!  pntropion 
may  aid  in  the  pixwlurtion  of  chronic;  invprsion.  The  tranmatic  fonn  of 
eDtfopioit  is  the  reeidt  of  incatricial  contractiua  folluwiDg  iojurics  of  the 
oonjnni'tiva  and  fiiili«tnjum-fival  tissue  liy  hums,  or  by  the  appru.-ati<»i  of 
ttini}»,  alkalifs,  or  olber  destriaiive  u^uta 

The  HHwl  fn^ucHt  I'au*'  of  chronic:  eutnipion  is  tracjiomu.  The  lau- 
dations whivh  11)  lliia  ubstiuutc  and  chronic  dlst^ue  take  plavo  iu  thi'  pal- 
pebnJ  cMnjuni.'tiv'uund  siibcoDJunctival  tissue  ivsult  la eU-atridal  coutrnrtioa 
and  prodiioo  the  condition,  marked  by  a  smooth  glistening  surface  witb 
whitish  lines  of  cicatrix  more  or  leas  dietiuct,  which  i:*  so  painfully  familiar 
to  all  ophthalmic  iuir^ieoniii.  The  most  eonetant  and  decided  of  the«e  liii« 
in  found  twi»  or  three  niilliinetre.-*  uWve  the  lid-riiargiii,  and  iu  prodtietiun 
ia  explainetl  by  Arlt '  as  followe.  He  says  that  in  cases  of  long-staoding 
tmchomii,  dtx'p  infiUration  takes  place,  especially  in  the  line  corresponding 
to  tlie  eiitrance  of  the  i>alp<^l>ral  arteries  next  to  the  free  border  of  the  lid, 
resulting  in  exudations  which,  emlKxidc^  in  the  form  of  granules  or  nodalefl, 
disptai-e  the  ti^ue  in  wliioh  they  are  deponitwl.  By  this  eiipplanting  of 
the  tarital  tissue,  which  for  tlit;  most  part  takes  place  alouj;  tlic  abovc- 
meplioned  line,  and  by  tlic  suW-queut  eoiitraotion,  the  tarsus  is  inourwd. 
The  ».irriiw  Ixirdcr  Ix-lwwii  the  wlge  of  the  lid  and  tliin  ritMtriciid  rtrip 
is  diminished  by  contraction,  the  sharp  inner  edge  of  the  lid-margin  is 
obliterated,  nnd  the  cilia  are  turned  a^iut*t  the  globe. 

CongenitiU  cntfopiou  of  the  lower  lid  is  eomparatively  not  very  ua- 
oomnion.  It  is  usually  due  eliietly  to  ii  retlundnnc-y  of  the  shin.  Ac- 
cording to  Michel,  there  is  an  hyjwrtropliy  of  the  ciliary  portion  of  the 
orbictilaris  miisele.  Congenital  entropion  of  the  upper  lid  is  extremely 
rare.  A  case  re|K)rted  by  V'ou  Animon*  is  eonietiraes  quoted  aa  unique. 
He  dcacrilxs  and  fi^urts  a  ease  of  congenital  entropion  of  both  lids  ia  the 
left  eye,  and  (tf  the  upper  lid  in  the  right.  In  the  tatter  there  nras  also 
ectmpiou  of  the  lower  lid.  Wilde*  reports  a  ease  of  congvjiital  entropion 
of  the  up|M:r  lid. 

Ectropion,  or  evetsion  of  the  tnarj^n  of  the  eyelid,  ia  produced  by 
various  causes.  Aeiite  or  spnj^modie  ectropion  is  the  result  of  swelling  of 
the  conjunctiva  and  »]>9sm  of  the  orbiciilarix  oecurring  iu  acute  iuHanima- 
tion  of  the  conjunctiva,  usually  of  tlie  Idcnnorrliu^ul  fonu.  It  is  souictimes 
met  with  in  the  phly«teiiulnr  conjnnetivitii*  of  cliildren,  io  whom  frying 
and  violent  resistance  to  examination  of  the  eyes  cxate  orbienlar  spa.im. 

1  IKmmm  of  ihA  Kyc,  Atatt.  «J.,  p.  SP. 

*  KlioMcho  SiuvtalJungpn  ilvr  angvboronttn  KnnkhdtMi  dm  Augw  n&d  der  Augcn* 
ll«dor,  S.  0. 

*  Uuhltn  JoLun.  vt  Med.  ScL,  sxv. 
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Ttu!  trdema  of  the  okin  miImkIcs,  wUili-  tbu  cbenuNds  coatinu(M,  Che  bulging 
coojuncUvH  piite  the  I'llittn*  |H>rt!un  of  tlie  orbicularis  on  thv  ^Irctcli,  ami 
ooairactioQ  of  the  orl>iliil  fibres  overbt  tJie  li<I.  The  ix-trovorUt)  lid  and 
oontractit^  orbiciilnris  act  like  a  lif;^tiire,  and  tend  to  kocp  up  the  i-onditiau 
by  strangulating  the  cniijunrtival  veins.  The  ItdH  (^id  be  replaced  tem[KH> 
rarilj'  by  the  fingers,  aiid  iisiiaUy  resume  their  nnrma)  |iiJsilion  mt  tlic  in- 
HAiiiitialit<fi  suIiAides.  Tike  exjx^HiHl  eunjutx-tiva  may,  huuever,  I>c<k>iiiu 
pemiiLriPiitly  liypertrophied,  luwiiiiiing  a  Hetihy  iipiK-amtHf  nnd  cauHing  the 
fonii  i>f  ertropinn  whirh  hiw  \xtni  r;ill(tl  Mnrmjiuifoiin.  A  (►prninnent  rftro- 
pi<>i)  may  be  prodaceJ  by  c>rbital  tnnion?  «nisiug  bul^ip);  of  tlie  e'.>DJuni> 
■  tivaJ  fijld  by  preeeure  upon  the  veins  behind  the  ball.  KsiiphtbiihiKie  also 
tetity  Uj  produce  eversidn  f«f  the  lid.  Paralytic  eetropicm  miiy  vury  fpim  a 
_  sliffht  di!'])la(<i-nicat  of  the  lacrynml  punrtiim,  fniin  iMii-alysis  nf  Uomer'g 
P  mwK-Ie,  (.tiui^ing  ii  tivuhlcssouie  Kttllici  Jiuui,  to  dwidwl  cvcnfion  uf  the  lower 
lid  in  lugophtluilmwh  Mach  the  same  cundltioii  is  found  in  M-uile  octro- 
pjou,  in  vhieh  tiw  muB<.']e  is  atrophie<l  awl  the  Fclnxcd  and  tliibhy  lon-er 
ltd  lalls  away  frum  the  ball  by  its  own  wdghu  Ciliary  bk'|)liaritis  moult- 
ing iu  hypertrophy  of  the  lid-marpn  and  distortion  of  the  enrtilugc,  it)  u 
rrecjuent  cause  of  ce<n>]iiou.  Kvi-r^irm  of  the  lower  lid,  bou'i'ver  it  nuiy 
ori^nate,  h  promot^tl  by  the  rontnu'tion  of  the  Hkin  pr(Khice<l  by  excoria- 
tion from  laerymal  and  conjunctival  dis<'ha rill's.  Olwitruetioii  of  the  tear- 
paseagea  may  act  in  this  yray  as  the  e»ieatial  cuuse. 

In  cicatrieiat  ectropion  tlie  maifpn  of  the  lid  in  dragged  outwani  by 
the  contraction  of  cieatriou  in  tlie  neigliboriug  filcin  resulting  fntm  injuin^ 
or  Iiical  (liwaw.     BuruM  are  the  tnost  cumtmm  eaiise.     Abi^ctwt  of  the  skin 
fuUuwfid  by  conmdcrublu  li)i>»  t^f  HubittuucL',  or  of  the  urbiiul  tiH.fiie,  in  an 
oocasiotwl  cauae,  ns  is  hI»u  the  eirtitri/jition  uf  syphilitic  ur  epitheiiid  uImts. 
A  very  troublesome  tomi  of  ectropion  i»  prraliiewl  by  cicutrieos  adhoreut 
to  the  tmne,  a^  in  cases  of  liatiila  of  the  fnmtal  einiis  or  of  caries  of  the 
orbital  margin.     Liic<:ral«]  wounds  vC  tlie  tida,  particularly  if  they  am 
not  onaptatetl  skilfnlly  or  if  sloughing  taken  place,  are  likely  to  nviilt  iu 
pvepsion.     Kdmpion  Ihli  l»ce»  met  with  in  a  lew  c;isefl  jli  ii  cimjreniftil  con- 
dition.'     The  everted  lid  Utujint^  more  ur  less  ehmgatttl  by  relasation, 
I  stretching,  or  infiammatorj' hypertrophy.     TImb  cI<»nj;^tion  Bometiines  pro- 
eeedti  t'l  an  enormous  extent,  partienlarlv  in  cnses  resulting  from   the  con- 
traction following  bums,  when  the  lid-mai^in  may  be  drawn  far  down  upon 
Ibecheek.     Tlio  everted  puneta  wiibo  to  carry  otl"  the  tfans.  and,  in  the  ca.-io 
^  of  (lie  lower  lid,  the  eonjunrtiN'al  eul-Ui'-aac!  is  oMit*;mted  tuiil  the  liars  anil 
.      nmjutK-tiviiI  WK-retionif  flow  directly  upun  the  skin,  prtiduring  an  uxcoriniion 
which  lusists  in  niaintainiD<;;  and  inci't'A^inf;  the  dotoi-niity.     Thecx])u6ed 
conjoDeliva  is  irritable  and  eoiiji^tetl,  and  ofU'ii  hy^K'rtE'ophicd  in  the  earlier 
;  while  in  lunj^'fOaDding  (us.'s  tiic  epitlieliuni  becomes  indurated  and 


*  Ton  AjDinon,  KliniKbi;  DkralolluDguu  dor  nngnboniDun  K  r&iiktioilon  due  Au^w  unil 
ia  AugtnlicdM,  8.  I,  PL  1,  Pig.  7. 
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tlw  membrane  is  dry  aud  itbrivelltxL  Tlie  (x)ni«a  i»  iiMiallv  to  a  ^rent 
extent  prutwtel  hy  foToed  rotation  itp\rard  of  the  l>a!I,  oven  in  ectro|ii(>n 
of  ibe  upptT  litl  when  the  orbital  margin  of  thp  tiirMiK  in  prwwetl  down- 
ward by  uuutradiuii  of  ttie  (>rbi<m1arir;,  but  is  liable  to  sufTcr  from  rc|Mfit£ii 
attacks  of  k<^'nttttl»  whicli  mav  rraiilt  m  a  condition  of  putuius  or  even  in 
ulceration  op  (kstnictive  sloughing, 

Blephaxopbimoels  tiK'au:^  a  tx^atrautiuii  of  tti«  (N)uuQi!«ur«.  It  may 
be  the  ifsult  uf  fri(sitrii'ial  coutractiou  uf  ihc  lids  following  tradioiua,  or 
uiay  bv  [>rudtii\'<l  by  iwIlR^ioM  of  thv  liil-miirgini<.  at  tb<>  cxlfnml  cnntluM 
due  to  the  baring  of  the  cipiMsing  siirfucx^  by  iilocratioD  or  loug-fitaiidinfr 
inttammation. 

ADkyloblepharon  h  an  adheflloD  of  the  iimrgins  of  tlic  lids  not  con- 
fined to  tbe  cAiithii.4.  It  i.s  liable  to  OOCur  wLi.-u  llic  0{)|K)sing  lld-inar^in.t 
are  l>aml  fi-om.  any  cause.,  but  is  most  fw'tjnciitly  tlie  rvsnlt  of  bums.  Ex- 
tensive iinkybtbb'pbaron  tUK-onijiliratix)  with  syinblciibnmn  is  rare.  Wbpn 
tbc  Ujtler  doi-s  not  cxiet,  the  cydiaJl  can  l»e  moved  freely  without  dragging 
upon  the  lid, 

Symblepbaron  is  an  adbeeion  of  tlie  lid  to  t!m  ball,  resulting  from 
the  duslruirtjou  of  Uie  t-onjuuetival  riiithplium.  Biinm  fitim  ix>wder  or 
clK^iuicala  or  lUulti-u  ua-tal  an;  tbt;  nios-t  frequent  cause.  It  is  rare  a*  tlic 
result  of  ooujuitctiviti^,  exoept  of  tho  di])htheritic  form.  Id  8yubli>ph- 
aroii  anteriurt  thv  lid-margin  is  udbervnt  but  tbe  cul-de-suc  retuains  frp«, 
and  a  probe  can  be  passed  alon^  it  iK-hiud  the  adlM«ioDs.  In  total  sym- 
blepbaron  the  whole  lid  isiidhcreDt  and  tbe  cul-de-sac  iaobliteiated,  Partial 
Bjmblepbaroa  nmy  involve  tlie  enl-de-sue  to  a  liiuited  extent.  The  adhc- 
uona  in  some  cases  are  etretehed  into  biUid.Tt  by  tbe  niovcmciits  <>f  tlie  ball. 
Acieatrieial  cuntraetiou  of  tbe  Ibiiiix  following  .'W'vere  traebomn  sometimes 
rcfttrictit  tbe  motility  of  tlie  lye,  and  has  been  mllcd  Nvniblephai-Dn  j»oHtc- 
rius.  The  treatment  of  the»e  eonditioos  is  entirely  optrative.  (Sec  article 
on  Operations.) 

Fissure  of  the  Caothue,  tliougli  not  usually  mentioued  in  the  text- 
bookn,  in  a  eoiuplicaliou  that  fntjuently  it-c[uin-»  attention  iu  the  trmlment 
uf  some  fonud  of  uplitbalmla.  In  (auea  of  eonjuncli%'ili(t  lUid  kenilitb 
aoGorapaniit)  witli  considundtle  photophobia  and  urbicidar  i^ixism,  ii  little 
groove  h  sometimes  formed  hy  tbe  continued  folding  of  tbe  .'*kin  a!  the 
outer  canthua  whieh  is  eseorialed  by  the  disi-harges  from  the  inllnine<l  eon- 
junetiva,  and  a  auperdeial  tilcexatiou  is  produced.  The  reflex  irritation 
of  lliii*  fijMure  inereasfs  the  orbicular  sjuirmi  and  lieeoraes  an  in)|>ortant 
factor  in  maintaining  the  irritable  condition  of  tbe  eye.  Slight  (litres  «»» 
generally  lie  relieved  by  touching  the  part  with  the  point  of  a  miligtilcd 
nitRltc  of  t^itver  |K-netl  ;  when  the  blcpbarospaNni  i^  decided  awi  olMtiuati-  a 
canthotomy  will  bo  useful  ;  while  in  elii-unie  «i8e<i  with  a  lendeiic^y  t<y  bh-pb- 
aropbim<»ia  tlK>  mon?  [K-rnianeiit  eflbct  of  a  o:L[)thuf)bifily  may  bo  n-<]Uired. 

Blepharospasm  may  be  a  symptom  of  a  neiiposis  afleeting  the  facial 
ner%-u,  but  a  usually  a  result  of  some  looil  or  distal  reflejc  irritation.     In 


DISEASES  OF  THE   EYEI.lIiS. 


86 


I 

I 


I 


its  mil<Iest  form  then-  Is  simply  »  twilubing  uf  a  few  fibi'a;  of  the  orbicu- 
laris, whirii,  though  giving  Miue  mmoyancL-  to  the  puticut,  is  aoirwlj- 
DoUceiihlv  without  clow  irii»itivl.ioH.  This  ia  met  witli  tiu^t  fixtjiiently 
io  <l«lictiti^  wuiiK-n.  Clilldrcn  nsv  (>0<-ii  nfTtTt^'ct  vlth  n  coiinitJiiit  M'iiikiiig 
which  does  not  tlcpend  upon  any  locnl  raiiso.  It  is  (-Iiorcie  in  chai-arter, 
and  may  extend  to  the  other  miiwles  of  the  face,  or  mjiy  even  \)e  the  first 
inaitife:<lal'ion  of*  ^»e-ral  ehoi-ea.  BIcplianisjiasm  occurs  ocMinioiially  as 
a  svniptom  of  hynKu-ia.  Of  two  cases  of  this  hind  occurring  in  mir 
pmrtiw,  violciil  ntKl  pentiwtMit  L'lonit*  6{Kisrn  of  tbi?  orhitTilariw  was  ciirc«l 
in  one  by  th<;  five  inhnlatiim  of  nitritu  of  luuyl,  and  in  llit*  uUnzr  hy  mental 
impreesiQD.* 

Constant  ami  more  or  l<«(t  violent  iii<-titjition  KJitu'timra  exists  as  u 
iwrtnaopnt  condilioa,  Insiing  for  a  lifotiuio  witlioiit  known  taiisc  or  ullier 
nyiiiptom  iif  neunwis, 

Oasx  pUiinly  due  t»>  rtrflex  irrilittlou  of  tbi;  fifth  nerve  arc  tlioiH-  iu 
wliicli  the  »|ici»ni  i:*  indiimHl  hy  foreign  lHMlii?<  in  the  eui'iii-ik  or  eoiijiim-tiva, 
iritis,  eyehtiB,  and  jwrtieularly  plilyctennlnr  ophlhidniia.  Tlie  bh-phuro- 
spaau  is  a^ravated  in  these  eo-w-s  by  exiw^urc  to  ii^^lit,  and  is  acroinpnnifld 
by  photoplmbia,  which,  however,  cannot,  strictly  e|»eahin^,  be  conetdered  a 
cmune.  Defivts  iu  refraction  and  in  muscular  balance  and  nasal  irritation 
Arc  po^hlc  canBTs. 

The  HKWt  violent  cases  of  hlejthiinwpiiKm  an-  thowe  that  an*  met  with  in 
oonncction  with  trifacial  neuralgia  (tic  douloureux).  TIic  putient  may  be 
(jaite  blind  while  the  spasm  Uintn.  There  arc-  pcnudsof  complete  remi^ion, 
and,  AS  in  the  other  forms,  there  is  ontire  eeKaition  during  fleep.  In  some 
aam  the  «pa«m  can  be  tem|>onirily  arrested  by  piv*sure  on  the  Hiijini-  or 
iofht-orbital  nerve,  or  oii  other  "  pressure- pointa"  ulou^'  tf<Jiueo)'  it-s  bnuieiics^ 
or  oo  thu  fwial  nl  the  »lyIo- mastoid  foramen.  The  n»nal  cnuse  in  probably 
^tune  locator  distant  reflex  irritation,  the  iti^nrco  of  which  cannot  alwaya 
bfr  (lisvoverpd  bnt  !<.honld  lie  dilip'ntly  («ci*n"hefl  tor.  Attention  lias  rei-ontiy 
been  called  to  cases  originating  in  suppuration  of  the  frinusea  adjacent  to 
iW  orbit.' 

When  the  blepharoRpa-om  i.i  a  manifestation  of  chorea,  lonic^^  frc^h  air, 
hygienie  roeasuiiN,  and  other  rem^iliRi  resorted  to  in  this  difinnM*  arv 
retjaimL  Annmp  dnigs,  arw-nie  ih  moat  likely  to  !«*  neefnl.  When  the 
sfOiun  is  the  n-Htilt  of  reHex  irritaiiun,  the  cause  should,  of  course,  l>e  found 
and  removed  if  possible.  If  this  eannot  be  done,  treatment  is  to  a  great 
Kleut  empirical  and  too  oftpn  only  pitlliftlivc  Iti  nil  caws  existing  errrtra 
of  refmiTlion  itlHXild  1h*  eorrti-teil  hy  glasses  and  any  cioiii^iderahle  dejjrec 
of  hi.-terophorin  rcmiihed  by  prism*  or  lencitomy.  Aci-fniiniotlative  s^^iasm 
BUiy  be  relieved  by  tttropia.  If  there  ii«  photophobia,  ttinoked  glassL-s  wilt 
be  tueful.     A  figure  of  tJie  eanthus   may  require  attention.     In  a  case 


■  Tmu.  Atmr.  Opiitli.  Soc..,  19S4- 

'  Borger,  Halodita  6et  Ycax  Jmob  l«un  Rup]HirU  ht«c  la  pHlh.  gin.,  ji.  192. 
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luuntnplirutol  nith  ucunilgla  lutil  apiKuvutly  n»uIUog  from  a  blow  upuo 
tiiv  U-'tnplc,  Muthi-WKoii,'  after  various  kimU  uf  trratniiiil  liu>I  tiukU,  vfTfchi] 
a  ciiro  by  opposing  the  action  of  the  orbicular  muscle  with  tlit-  oonstaiit 
tension  of  &  rubber  band  atucheH  lo  the  lid  and  to  the  bruw  by  menns  of 
CoUodioQ.  The  neural^«  casea  are  tlie  nioet  difficult  to  treat,  and  the  list 
of  anti>n4>uralji;te  rcmedifs  is  u.iuallr  exhausted  iu  va'ia.  Subcutaneous  in- 
j(^ionH  of  mor])hia  give  great  temjwrary  relief  and  in  a  few  eaaes  have  a 
more  permujii>tit  result,  but  great  eaiition  Hhoiihl  lie  obnerv'ed  in  thnr  use. 
The  contiiiiirrUK  current  is  sonietimci^  useful.  A  nuHlcRitc  ciirnTiit  \a  lu^xi 
with  the  in>gative  jKile  applied  to  the  back  of  the  neck  and  die  positive  lu 
the  nmttctfc  or  to  the  points  of  compression  (Miehe!,  Wecker).  Section  of 
tl)e  wupra-  ur  infra-orbital  nerve  is  generally  teui[M»niry  iii  its  elTix-t*.  but  is 
a  Ktmple  opi-nititiu  uud  muy  tx:  nurthy  of  a  trial.  Excisiuu  iK»neliin<« 
affords  relief,  for  wveml  months  utlca^  Ac(x>ixliag  tosoin'(^ttutliorit(Pana^), 
etretohing  of  the  nerve  is  more  efficient  than  either  of  those  opemtions, 

Sympathetio  Spasm  of  the  Byelids  (Gni^fe  gymjitoni)  was  deseribed 
by  Onu-fe*  a8  a  symptum  iti  oxuphtlialniiu  );;oitre.  When  the  patient  looke 
directly  forward,  the  up|K-r  lid  iti>c8  not  reach  the  cornea,  hut  leaves  a  spaee 
of  -srlernti*!  uncovered,  an<I  when  he  look^  down,  tJie  lid  does  not  fblloT, 
or  fdltoiVH  only  iKiiiially,  the  movempnls  of  the  Inill.  The  lower  lid  io 
slightly  <iepmw<l.  Tliii;  Hvniptnm  i»  not  eoniitant  in  goitre,  tind  is  met  with 
more  fre(|ueiitly  in  llie  curlier  stages  of  the  disease,  Wecker  Hum  obscr\-(^ 
it  also  in  hyiiterind  nnd  in  pregnant  women  and  in  casee  of  locomotor 
ataxia.  It  is  allribtiled  to  .spiuini  of  the  uustriiile<l  niu»ciilar  fibres  of 
Milltcr.  Reniiik  found  lliut  irritation  of  the  cervical  Bympathetic  caused 
elevation  of  tlie  iip|K'f  Ii<l. 

Sympathetic  Paralysis  of  the  Lid  han  alttu  been  obw-rved,  accom- 
panying  niyngis,  in  paralysis  of  the  cervical  »y  in  pathetic.*  There  is  slight 
drooping  of  the  lid  without  inipairmeiil  of  vohinlart'  motion. 

PoraljTBie  of  the  Orbicularis  Palpebrarum  (Logophthaltnotj)  occurs 
usually  in  connection  with  paraly.«iH  of  tlie  other  muscles  of  the  face, 
tJiough  the  orbicularii^  orten  ew^pes  when  the  other  miisi'l(>«  are  involved. 
Th(;  fiurial  nerve  may  Ih'  injured  ul  it*  jmint  of  cnicrgeiuv  fnnii  tlie  stylo- 
mastoid foruDiea,  or  upon  the  iaee,  or  during  ito  progre^  through  the 
temporal  hone,  or  may  be  paralyzed  ns  the  rtwdt  of  nn  intra-emniiJ 
lesion.  Among  the  extra-cranial  causes  atv  wounds,  pressure  by  enlarged 
parotid  or  by  periosteal  swelling,  inHammation  of  the  nerve  iti^elf  or  of 
its  sheath,  suppiirativ'e  otitis,  and  fracture  of  the  l>ase  of  tlte  skull.  The 
orhieularift  la  t^|K<*ially  liaUh^  to  be  invulvod  in  the  [mndyslFiof  the  muficles 
of  tlie  face  ixvurring  in  Ipppocy.  Pamlysis  of  the  orbicularis  from  iutni- 
ciwiinl  Cannes  is  very  ran-.  When  met  with  in  «>nneetinn  with  hemiplegia 
it  may  be  found  on  tlie  same  side  with  it  or  on  the  op|Kisite  side.     Lfi^ioiM 

'  Tmn*.  Amer.  Oplitb.  Sw..  1B7*. 

*  Berlin,  klin.  WocberiRcbr.,  No.  31, 1B(]7. 

■  Homer.  KUn.  HonaUll.  f.  Au«»nhc-llk. .  6a.  tU.  S.  108. 
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ID  front  of  the  pons  or  In  the  antHrinr  purtion  of  it  cause  facial  paralyila 
on  tlio  8IUUV  ttidi-  us  tliv  lii'iiiipli-gia ;  Ih-I<iw  tiic  |K(ub  or  on  the  poitturiur  part 
of  it,  on  till.'  »'kI<.-  uf  ttit-  lf»ioii,  uiii]  tlicrL-furv  oppueit<;  iu  tlu-  litiiiiplcgift. 
The  dividing  lino  is  said  to  be  one  crc«sing  the  pons  and  pei?«ing  through 
the  roots  of  the  fifth  nerves,— the  "  line  of  Gobler.** '  When  the  orbicu- 
taris  i^  |aral,v»^  itic  {iiilicnt  sufren  from  epiphora  on  account  of  evereioa 
of  iltc  [>iii»^lu,  luui  liic  <\imt^  and  iv)tijiiit<'ti%'it  are  injured  b^'  exposure. 
The  POrn«ft  frequently  iilrt-rates  if  not  proteot«l. 

In  the  early  stajje  of  the  aciHo  niMv,  such  as  fretjnptitly  resnlt  fmm  ei- 
poflnre  to  cold  wind  or  dranght,  leetrhes  and  hot  .-tujics  nhrudd  Ite  applied, 
liater  the  continuoua  current  is  often  very  useiul.  IIy|Kxlcniiic'  iRJc>ctiotis 
of  strychnia  am  reooramcnd«l.  SlorcuriaU  and  iodides  should  be  admin- 
isteral  if  there  is  susjueiori  of  Ky[)hilis.  The  cornea  lihould  be  protected 
by  clwing  the  ltd  with  pliL-stiT  or  u  cnnipre^  bandog  If  the  paralysb  in 
pcnuaai^^t,  n  tarsorrhaphy  will  bo  required. 

Ptosis,  or  falling  of  the  upper  lid.  varies  in  degree  from  a  failure  of 
the  lid  to  follow  the  inotiuu  of  ihi^  ball  in  looking  upward  to  complete 
closure  of  the  eye.  It  may  he  due  to  a  variety  of  causes,  such  as  io- 
cTfa^-d  n-cig]it  of  the  lid  from  influnmiattiry  by jiertrophy  or  morbid  atv 
cnniuliitioQ  of  fat,  tonic  i^pRsin  of  the  orbitriilaris  from  long>contJ»ued 
rcfiex  aetioo  in  photophobia,  trauniatip  injury  of  niu-sch!  or  nerve,  imper- 
fect devnIofHneot  or  defective  innervation  of  musrie,  and  jKiralysis. 

Paralysis  of  the  levator  may  he  central  or  ]>eripberal,  aod  in  frequently 
accompanied  by  paralyaiii  of  the  other  orbital  mu»clea  supplied  by  the  third 
nen*e.  It  ia  !mmetin]»i  hysterieal.  Probably  of  the  latter  fijrm  arc  caws  of 
umnsient  ptosis  oarurriug  after  slwp,  in  which  it  is  inipwitiblo  to  ojx-j]  the 
eye  until  the  Md  lita  dm  been  raised  by  the  BagvrH,'  The  slight  drooping, 
notioMl  only  when  the  c^'e  looks  upward  and  the  lid  fails  to  follow  the 
motion  of  the  ball,  has  been  attributed  to  [lanilygirt  of  MQlIorV  runsele.  It 
is  associated  with  slight  elevation  uf  tliL-  lower  lid,  coulractioD  of  the  pijpii, 
hypersecretion  of  tJie  conjunctiva,  iuer<.-ascd  temiwrature  of  the  side  of  the 
&a\  and  diminLtlied  Itm-iion  of  the  luill,  and  i.-«  a  symptom  of  disease  or 
injury  of  the  cer^■ical  sympathetic. 

Omffotitat pfasM  is  met  with  in  several  forms.  The  hypertrophic,  or 
that  dependent  upon  excess  of  the  sliin  of  the  lid,  is  not  freqtieut.  It 
oocura  sometimes  in  connection  with  epirantlms.  The  atrophic  form  is 
described  ad  being  due  to  defective  dcvelojuncnt  or  atjseiieeof  the  levator 
muscle,  and  is  sometimes  hen-ditary ;  it  cannot  always  be  tlistinguished 
from  the  pamlytic.  The  latter  u»  thought  by  mo»t  autboritic«  to  ho  the 
n^nll,  in  a  large  proportion  of  wmgcnital  wwcs,  if  not  in  all.  of  injury 
inilided  by  crccssivc  pi-cssurc  upon  the  oraniura  during  delivery. 

7Wiafti«n(.— Paralytic  ptosis  may  sometimes  disappear  spontaneously,  ot 


'  K«nne)',  Lovlurusco  N«rrviu  DiDUusua.  p.  74 

'  Hutao,  AnnalM  d'Oculiati<)uc,  Januftry.  I8TT,  p.  B3. 
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be  fiuocesaAilly  treated  without  operation.  If  of  eyphililic  ori|^D,  wbidi 
18  tlio  moi^t  froque-iit,  It  will  often  yi«l<l  to  mercuriaU  and  ludidra.  Tlie 
rheumatic  form  is  ant  ven>'  uncommon,  and  'm  am^^nabk*  u*  appropnacc 
treatment.  Galvanism  is  often  UM-fui  in  the  ktrr  NtagtM.  ^lubcutnorotB 
injections  of  stiTchnia  are  tvcomtnendvd.  Several  months  should  bt 
allowed  to  pass  before  operation  is  resorted  to.  (Sec  article  ou  Opcratioos.) 
If  one  eye  only  is  afiected  and  oti^  or  moK  of  tlte  muscles  of  the  ball  art 
altw)  paralyzed,  tlie  ptosie  may  be  a  less  evil  thau  the  aaiioying  diplopii 
that  would  Lurcur  if  the  cyv  v.t.-n.-  ojjt^ued. 

Congenital  Sfalfonu&tloDa  and  Abnormalities,  and  'Wounda  and 
ZiUurieB.  of  tho  Lida  nr«  di.sfn39e<i  in  .^pccinl  artiolc^  Th«  »uipoal  tr«a^ 
nient  of  the  former  nnd  of  the  re»ult«  of  the  latter  is  descriljed  in  llif 
article  on  Operations  upon  the  Lids.  The  treatment  of  recent  wountls  of 
the  lids  ia  favored  by  the  vascularity  of  the  partA.  Jlonzontal  wound* 
ui^uatly  need  only  eareful  stitching  with  fine  thread,  imlesa  tlie  tendon  ci 
the  levator  1.1  isopuratetl  from  tlie  cnrtihige,  wlii^n  an  attempt  shoukl  lx>  made 
to  reuiiit«  it.  Tliiit  wins  done  with  Hiitvraa  by  (inx'Ji'  tvcn  yarns  ulVr  the 
occurrence  of  th«  injury.  Wounds  involving  the  lid-mai^ln  require  gnal 
care  in  ap[«>aition  to  prevent  deformity  aller  union.  Tlie  line  of  the  cilia 
should  beean'fully  pi'eserved.  A  liut  needle  nud  a  hoivlip  suture  at  llir 
edge  of  tJic  lid  will  acmetiiues  U;  useful.  Sutures  may  be  required  iu  ll» 
conjunctival  giirfaee  to  maiutain  the  ^-ilj^-s  of  the  divided  trartilaji^  in  posi- 
tion. Only  very  fine  stiteht^M  should  Ix-  uskI.  T Iil-  ix-niK-ubility  of  the  laeiy- 
raal  passai^es  shotdd  be  preaervcd  if  possible.  Tliia  may  Rometimes  be  cIoim<, 
before  clealrizatioQ  has  lakeu  place,  by  slitting  up  the  remains  of  the  cana- 
liculus and  poaeing  probes  into  the  eac.  A  compreea  banda^  prgmoiee  rapid 
union  by  securing  immobility.  Iodoform  or  arintol  dusted  over  the  sur&w 
of  ^c  wonnd,  or  lint  wet  with  biehloridc  1  to  fiOOO  phioed  upon  it,  nmkte 
a  go<Kl  antispptii*  dressing.  Iced  rnmprcsses  may  l>e  required  if  there  bss 
been  extensive  laeeralioa. 


OPERATtOirS  PERPORJ*EI>  tn»OS  THE  EYBLIIW. 

trichiasis  ia  directed  to  repeated  removal  of  tlie  oflemling  lashes,  correts 
tioii  of  tlieir  di>\'iiited  putiitiunH,  or  dcKtriicition  or  excisiou  of  tbeir  ImiIIk. 
Simple  t;xtrm:ti<m  of  uii  invcrtcU  ia^U  by  mtwis  of  tin-  L-iIia  foixx-ps  <^u 
Kurovly  be  coosidcR-d  more  tbau  a  pulliuttve  nicutiurc,  thuiigli  id  rare  caeee 
nft'.T  many  rf[M.-tiliiiiis  of  the  pnoL-tss  tliL'  bulb  i>ecnis  to  iitrophv  and  the  la&h 
cpiis*'s  Ui  Kr«>w.  Wlicu  oaly  ou«  or  two  kshes  art*  iuvolvel  aad  tlic  rent  of 
the  li<I-niargin  is  in  oonua!  couditiou,  it  ia  oftca  good  i)ractipc  to  be  ooutcnt 
with  the  ivlief  obtained  iu  tliU  way  ralUiT  lUuu  to  ri»k  impairing  tbe  ioteg- 
rity  of  ueigbboriug  liaLr-lmUm  by  nioiv  rudii'al  o^H'i-uttom.  Patients  tliom- 
eelvpB,  or  llioir  frii^nds,  may  sometimes  bo  taiifiht  to  perform  tlii»  little 
operation  aiid  l>e  intriL'itrd  with  the  force|)8 ;  but  this  requires  camion,  as 
they  ttit  likvly  to  provt  heroic  i)ractitioners  and  to  attack  healtliy  cilia.  It 
'm  not  utiuommoutu  find  jiatieiitA  attributing  llicir  disoomfiirt  totJie  tangible 
ixaae  of  "wild  haire"  and  freely  pulling  out  iimnwnt  laithns  when  no 
trichiasis  has  existed.  A  iroiiblcsonic  aiid  olislinntc  irritation  of  tin- p\'e, 
Gonaedmea  Bocutupuiiiid  by  a  tstuall  t-orncal  ulcer,  may  bcrauscd  by  a  miunte 
oolorlcict  iiivvrt(*d  Iil«Ii  that  might  iiv-iiy  c-K'spe  detection  uuless  csrefitlly 
sought  for  by  obliqne  ilhiminatiuQ  and  n  convvx  Icna  In  oireiimsmbed 
Irichiasiii,  involvliif;  a  Huiall  (troiiji  of  laslifs,  .some  aiirgtous  (Weckt-r)  think 
well  of  the  Gatllaii.1  t<uture.  A  tlin.-ad  is  entered  through  the  t*kiu  at  the 
edge  of  thf  lid  near  ilio  deviated  hu-diiM,  piiN>t«l  d«'ply  underneath  the 
mu-HcIi',  bniught  out  eij;ht  millinietre,'*  above  the  HH-nini^in,  and  firmly  tied. 
It  in  IcH  to  slough  out,  aiid  IViruLs  a  neatricial  band  whidi  niaiiitaiog  the 
lashce  everted.  Attempts  have  been  made  to  K've  a  proper  direction  to 
iudividuai  inverted  hulies,  but  not  with  very  sutisfactory  results.  Celsus  U 
not  TC^ponsiblc  for  the  proceeding  [iflaqucatio  cHiorum)  to  wfaicli  \iia  name 
is  Bomeliinea  given,  but  to  which  hu  merely  refera  and  without  approval. 
"  Some  »Ui^-  that  "tis  pn>]>er  to  [iicn;e  the  extenial  ]'urt  of  the  eyelid  near 
the  eyvlusliii*  with  a  m'tilic,  which  niu^l  In-  (jil'^-^iI  tliro'  with  n  womau'a  liair 
doubled  fornthrend;  and  when  tbe  needle  has  gone  thro',  that  theoffeuding 
hair  niu;*t  be  taken  up  into  the  Inupof  the  woman's  hair,  and  l>\"  that  dr»«Ti 
up\\ar<l  to  the  .su[)erior  |)art  of  tlie  eyelid,  and  tlien  to  be  glued  down  to  the 
fle?ih,  and  a  medicine  applicxi  U>  close  up  the  orifice  tlms  made." '  He  gives 
several  reo.'Vtn.t  for  o>nsidering  this  method  of  di.4)v>aing  of  "  preteriiatuml 
haint"  impractindtle.  Hiielleu' described  praeticully  llie  same  proceeding, 
exce|)t  that  a  thri'ad  was  Kubstititted  for  the  woman' i^  hair ;  Kuupp  |ms6ed 
the  lafh  throuj;h  tlic  eye  of  tlie  needle  iii><l«^qi<l  of  through  the  loop ;  and 
Wcckcr  invented  a  needle  with  a  tittle  hook  iuittead  of  an  eye  for  cafohing 
the  laxh,  but  linally  came  to  the  niriclu^ion  which  Celaos  ivuched,  that  Mwh 
proeL-edinga  are  inipra^iirable,  particularly  in  viei^'  of  the  fact  tliat  tbe  cilia 
only  live  three  or  four  montliH  and  their '4uei<e--M«a)rseanni>t  !k- d('|K-nd<il  U|x>n 
to  follow  the  correct  path.     Argjdl  llobcrteon  advocated  tliis  oiienttion  and 


>  (Inive't  Oliuc.  p.  S(ID. 

»  Wicn.  M*d.  Wochi-iuclir.,  wiii ,  1871. 
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lluaks  a  eucvc^fiil  nsuil  U  ti^uolly  pt-rmaticut,  althuugb  lie  lis3  uot  been 

able  to  aatt»fy  lutu.ielt'uf  Utv.  pnux^**  liy  wliicij  it  is  att«ttnij.' 

—^  Numerous  methods  of  gt'tliiig  rid  |>cnnanoiitKM>r  tiic  offending  lashta 

f    bare  liran  adnplnl  Irnin  tinw  to  time.     The  am-it-iit  E^yptiaii^.  who  from 

the  remoteEit  antiquity  bad  exi.'eptioiial  opportunUies  for  studying  diseaaes 

of  the  eye  and  umuoj;  whom  tbe  firat  s]>ec-ialists  appear  m  histiin-,  destroyed 

tbe  Uilbs  and  the  luar^iiiti  of  tlie  Hdit  by  i-aub^rixattuii  with  rc^-hot  plates 

B    of  gold,  aud  an;  i^id  to  liave  )tertbrtued  (Iiih  ojwratiun  u|M)ti  llie  hvalttiy 

Iid5  nf  childrcu  as  a  proiiliylactit:  lucaiiuix-.     Tbuy  aim  cvcrt^-d  the  IaAlii» 

by  pnvducitif*  cicatriiMi  in  tlic  skiu  »(  tiiv  lid  by  acttml  caiitcn*  or  clu-mical 

canstics.     Hcutcr  d(!!>tri)ycd  tlio  li(l-niarj;in  with  (laustic  potash,  and  Kha««, 

Sannders,  Barti^>h,  mid  otiicre  cut  it  away  with  a  knife.     Yacea'  it-iiiovtid 

§a  strip  of  ^kin  a  line  and  a  lialf  iu  width  jiint  abovu  tbe  dbplactd  laabes 
and  dii^iiected  out  th«  bidlK^  or  deist royed  thi-in  with  nitrio  acid,  witliout  did- 
tnrlHiig  ih^  eartiliige,  th*-!)  rppla«>d  the  ^kin  and  rptalned  it  with  pliwter. 
Flaivr'  split  ihf.  lid-roargiii  by  an  iiKi»tioii  made  jimt  in  front  of  tlie  car- 
tilage and  )Kimlb'l  to  itt«  iiiiirfaor,  and  exee<.^ed  the  hiilb-^  of  tlie  la^he;^  «-ith 
a  w»ne  of  fikin  and  muscle.     This  is  the  n]»eratiou  now  soraeliraea  ]>erfbrmed 

t     under  thp  name  of  "scalping."     It  ha'*  been  condemned  as  barbarous,  but 
OL-^es  are  ocmsioDally  met  with  in  which  it  it  not  only  jiwtifiable  but  may 
be  tbe  Uwt,  (ir  t-ycn  the  only,  rafann  of  giving  ix^rmancnt  n-Iicf.     WUiai  the 
lasbcw,  whicli  in  Li-altli  serve  »o  pcrre«:l]y  tli<'  piirpuM-^i  of  beiiuty  aii<)   pru- 
tectioo,  have  been  rvdu<«d  by  di^4ist>,  aii^iiit^l  perhajv^  by  )«urgioAl  ctturt^, 
to  a  scant  row  of  insular,  dii^turted,  stubby  hairn  tbut  iviisb  to  be  either 
osefiil  or  ornamental,  it  is  not  bad  ^iii^ry  Iu  mcrifiii'  thetu  if  ocvefLsary ; 
_^     an^  it  may  become  so  if  mnae  of  th<?in  eiiK-rgc  from  tlw?  piwlcrior  angle  of 
B    the  lid-margin  and  grow  no  diwtlly  biu-kwnrtl  that  it  sccin*  liopclws  to 
H    attempt  to  give  them  a  pnijier  direction  by  any  operation.     Tbe  edge  of  tlie 
H    lid  irt  split,  as  in  Arlt's  f>|ieration  (see  page  97),  and  an  inciiiitm  pamllel  to 
H^    the  lid-mur^in  and  ubutit  two  millinietrt'?;  above  it  }s  made  through  the 
^■^kin  and  n)uscl«  only.     Thig  separate!^  a  narrow  band  of  ti^ue  containing 
file  bulb?  of  tbe  cilia,  whioli  h  diMwttrf  away.    The  cut  edgi'S  of  tlie  akin 
oail  ooujunctiva  arc  tbeu  uuitii'd  by  BUturts.     Otrc  Diu^t  be  taken  tliat  no 
bu]U<  are  left  to  reproduce  die  Iroiiblo.     Tliey  «iii  be  i*ccn  a»  bIncU  eptrek^ 
vbca  the  ex|M>sed  !«urftu«  ist  cloare<l  of  l)lo<xl.     Tt  in  well  to  :i>earch  for  tliom 
with  a  conve-t  lens.     If  the  skin  of  the  lid  is  insufficient  and  e\'en  this 
narrow  atrip  cannot.  I»e  Hpare<i,  a  flaii  may  Ik^  turned  back  fn>m  the  extreme 
lid-margin  and  be  replaced  after  (he  bulbs  have  been  dlsaected  out. 

\'arionB  uttempts  have  been  made,  with  more  fir  less  6uo«3eas,  to  get  rid 
of  iodividuat  la^h^i  by  deKtmying  their  bull>s.  One  plan  is  tu  inM'rt  into 
ifac  follicle,  after  tbe  removal  of  the  huh,  u  platinum  nLixHe  that  has  been 


(  EdinUtrgh  Med.  Journ.,  May,  18T4. 

■  Anruli  uiilTmali  dj  UpdiciiiN.  ompiluii  diil  dutUmt  AniiiUli-  Oitiodel,  1B2Q. 

*  i^avriiil  diMert.  wpta  Trir-tilnxl,  Pnvia,  1»£0. 
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dip]>«l  in  i»(i8t!c  potA^li.^  It  lia«  been  objected  to  tbit*  that  it  seems  ecaroeljr 
po^blc  tlint  un  iipprec-iEibk-  amnuat  of  llio  fluid  could  be  carried  to  the 
desired  point  in  tliii*  way,  as  it  must  be  wi[>ed  off  in  the  paassf^  of  the 
needle  througfi  Ihe  tissue.  Th^rc  iiigood  nuthority,  howe\'er,  for  its  success 
Id  some  cases,  and  it  is  pi>»<il>lc  that  evfu  ibt?  lut-diaiii^al  action  of  tli<  [wint 
of  tlie  iiD^le,  if  if  bB{i[x^»  to  Tvach  (Iio  [laiiilU,  might  exale  8iiRimiit  de- 
MtnM!tive  influRi  niatiuti  to  prevent  the  {^^wtli  of  tht-  Injsh.  Steel  newlles 
dip(t(il  in  fiiM^I  nitrate  of  silver  have  also  been  used*  CelsHS*  said  tbat 
the  beet  means  of  licating  inverted  cilia  was  to  destroy  their  rootA  by  io- 
Htrting  into  them  a  red-hot  tbin  and  broad  needle ;  and  Ambrose  Par& 
invcfitc'd  a  ueixilL'  11X4-4  in  a  ball  of  iit«el  for  thuH  purimse.  Carrou  du  Vil- 
lards*  practl-^-d  i^Ivann-puiiclun:  iu  18''17. 

Dr.  CliurK-s  F,.  Mii-]ii.-l "  intrudtux-d  the  mi-thod  of  destroying  tiic  bulbs 
by  means  of  electrol^itiif.  A  constant  buttvry  of  1mm  eight  to  twt'nty 
elojnentK  i«  used.  A  ffll  sewiti^t-nwdlp  (So.  8)  t-OLiiootod  with  iIm?  nega- 
tive pole  is  pushed  into  the  follicle  by  lb«  ^ide  uf  the  Indb,  aiid  the  sponge 
(wnnected  with  tlie  positive  pole  is  plaiceil  on  the  patient's  temple  or  held 
io  hi.'i  baod.  When  tlie  eirniiit  U  closed,  n  nlij^bt  frothing,  from  tlic  eiion|M> 
(if  mioiite  Inibblifti  of  gas,  in  wen  nronnd  the  stem  of  the  needh",  which  is 
tlic  sigu  for  bn-akiug  the  nirrcnl.  With  eight  ordinary-siiwl  elements  the 
dc^inil  vffn-t  is  produced  in  fn)m  tvro  to  five  seoonde  ;  with  a  Ktronger  cur- 
n-nt  k-sH  time  ii(  rc?i|iiir(x).  The  lash  oomeii  away  with  tlie  needle  or  is 
wilhdravm  by  very  gi^ntlo  trat'tion,  if  the  applieatiun  huM  beiMi  sunwasful; 
othemisc  the  papilla  ba^  not  been  rutohtd  or  the  dcmuigHmittou  hoA  uut 
been  sufficient  and  llic  o])eratioii  tihuiild  bt-  rejioutwl.  This  method  often 
an.'iwent  well  when  imly  two  or  tbrtv  Imshitp  nn-  iiivci-tt'd,  but  in  nith«r 
painful  and  tedioiw  when  niorp  are  to  be  di?po*ed  of.  It  can,  of  course,  be 
done  at  srvcni!  sittines.  or  an  niiwi'thetir  niay  Ije  used.  The  reaction  a 
p;ueraily  slight.  When  the  hair  is  ven-  fine  or  in-epilarly  pla«d  it  is  a 
difficult  matter  to  strike  ita  bulb  acoiirately  with  the  needle,  l>r.  Michel, 
however,  claims:  that  abrwiute  rontiut  is  not  ueoescary.  Thiw  mcthml  ^^et^ms 
ratJoual,  and  hn.^  [M'rba|M  hanlly  Imd  so  fair  imd  exti-iwivo  a  trial  a™  it  de- 
sen-es.  I  have  ua«l  it  in  a  uunilx-r  of  cawii  at  the  Wills'  H^wpitnl  with 
Bonie  decree  of  8uer»«,  which  might  probably  be  impro%'cd  by  grwitcr 
techniciil  «lcill  acquired  in  longer  and  more  patient  praetioa 


OPERATIOMH    IX>R   ENTROPION. 

If  it  be  true  tliat  the  airability  of  a  dL-eoiH'  i»  iu  inverse  proportion  to 
tlie  niunber  of  remedicH  pix>|i<Tt*«I  ior  iti*  cure,  a  glance  at  (he  rather  ex- 
tensive literature  of  entropion  will  at  once  snggest  that  it  is  a  wry  difficult 

>  H.  Vr.  WilhauK.  O.  H.  ».,  vol,  iii.  p.  319. 

*  Hivlii'I,  St.  Irfiit'ui  Clinioil  Uncord,  OdoW,  ISTfi. 

'  Malnrfic*  Aet  YeUK,  I.  i.  p.  80". 

'  S4   Ln\iit  Ciiuricr  of  Mrdicinr,  P«ihruory,  18T9. 
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oonditinn  to  trrat.  Bp^inniug  with  Cdsiis,  their  have  Iwcti  few  BiirfrponB 
prominently  eonnectwl  witli  ojterations  ii[>orj  the  eye  who  have  not  cither 
inrentcd  aa  operation  for  entropion  or  nKxliti«<l  somebody  elee's.  To  re- 
count all  their  prooeduit«  would  be  tedious  and  profitletM,  and  those  only 
will  l»  dcsi'rihed  M'hidi  illiiiitraie  tlio  priiidplts  iiik>n  which  difterpiit  plana 
of  n[H;nittuu  ant  luM-d,  or  Hhich  wrm  to  be  iu  tUM.-()rdatiM- ivilli  luiKleru 
methods. 

Thv  variolic  luctliudn  4]v%-!m.-<1  for  LMtrrfcfiDg  tke  faulty  [io»itioii  uf  the 
ciliary  morgia  of  the  lid  may  be  cla)<!icd  as : 

I.  Tboee  that  propow  to  evert  tlie  marjrin  by  the  removal  of  a  |x>rLion 
of  the  skia  of  the  lid,  or  by  the  coutractioii  re^ultiug  froia  the  iiae  of 
caii»tic^  cauierift«,  or  sntun^. 

II.  ThoM  that  de]>end  niton  the  teibtioD  of  ttie  ^kin  vauHad  by  uniting 
it  with  the  orbital  margin  of  tlu^  tarsal  curtilug*-. 

III.  Those  ba<«d  upon  truuKplutitjitioti  of  the  bulbs  uf  the  dlia. 

IV^.  Tboso  in  which  tlu.'  tarsal  eartilugv  'is  iucitfod,  or  grtxivcd  upon  its 
otit«r  or  its  inner  surfat'e. 

Kntn)|iiuii  of  tile  loner  lid  dependent  chiefly  u|)od  redundaQcy  of  the 
akiu  may  iie  irctited  ratiouallv  and  successfully  by  a  judicious  removal  of  a 
jmrlion  of  tlie  latter.  A  horixontal  oviil  flap,  tlie  pine  of  whicii  Is  de- 
terioined  by  the  atnoimt  of  exeoss  of  skin  ami  the  extent  of  tlie  entropion, 
is  talien  from  (he  lid  ne-ar  it«  marRin,  and  the  edfres  of  the  wound  are 
brottgbt  together  by  etitdiea.  A  fold  of  skin  may  be  raisal  by  ooe  of  the 
oumerouK  forms  of  "eotropion  fbroep«,"  tronsfixvd  by  a  Graefc  or  Heer 
mtaract  knife,  and  cut  out  eUj«e  to  the  blades  of  the  fopwpe ;  or  tlie  lid 
may  >>e  held  in  a  Suellcn  damp  white  the  flap  ii>  outlined  with  a  knife  mid 
diewi-tvd  uwuy  witli  a  pair  of  sutall  aciK<or».  As^  hm  been  already  shown, 
this  condition  of  the  ^kiti  ti*  niH  with  ii.-<u]illy  in  old  nge  acid  rarely  in  the 
cougcflital  form  of  entropion.  I  have  seen  only  two  eaws  of  the  latter. 
Oue  was  easily  nirral  by  the  sdentific  removal  of  a  flap  of  skin  ;  in  the 
case  of  the  other  I  wan  cheated  of  my  operation  by  a  lat^e  dog  that 
boundetl  U[>on   the  child  and  twratdied  a  wound   iu  its  lower  lid,  but  the 

FMult  was  equally  Hitisfaetory. 

In  the  Bpasniodio  form,  the  "acute  entropion"  of  Mnckensie,  iu  tbe 
pnrdiieiina  of  whielt  irritative  OMitrot'tion  of  tlu:  marg-hiul  fibres  of  tbe 
orbif^daria  in  the  chief  f(u:tor,  more  or  k^nit  rnbii.'.-<M  or  ndaxation  of  llic  flkin 
i»  itsnnlly  a  prr<iliKpc),-iing  eaii-io,  :iTid  here  also  n  partial  nMiioval  of  it  is  nfteJt 
Ibe  best  |H\»i)e<hire.  Vertieiil  tbijw  nf  skin  have  wmetimc*  lieen  cxriNed 
(Celaus,  JaiutOD,  Graefc),  ami  may  be  udvinable  in  exeeptioujil  catics;  but 
tbcy  ate  liable  to  tbe  objcetion  that  a  permanent  8«»r  is  left,  while  u  hori- 
sootal  cicatrix  fnlle  in  with  the  nattu'al  i'aitU  and  twoii  liecomee  invitiiblc. 
When  tJiere  i*  decid*^<]  s|)iu)m  of  the  orbii'uliiri<t  the  excii^ion  of  a  ittrip  of 
muscular  fihn»  Mill  add  to  the  effect  of  these  o|>erattous;  and  aubcutaueuiu 
mvotomy  of  tbe  whok-  nmseh',  from  the  'irliital  Ixinler  tii  the  fit-e  mai^in 
of  ttie  lid,  Iiaa  Ikhoi  Pe<*.immende<i  by  Diettenbaeh,  Cunier,  and  Heideurcidi. 


u 
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Some  stirjipons  think  well  nf  the  Oaillard  sutures  dpscribed  under 
Trichiasii* ;  and  tlie  lorniation  of  cicatrict'it  by  actual  or  potential  cautery 
was  formerly  practised,  first  by  the  iCgyptian^  but  may  be  connidcred 
ob«)3eilt>. 

When  the  cause  is  n-movahle  aud  tlw  comlititHi  lln-rcforp  transiint, 
temporary  R-licf  niiiy  be  utTurdiid  by  siuipk-r  uu.'iuis.  It*  the  bIud  of  the 
lid  in  M'ell  dn\-d  and  paiutMl  with  collodjun,  tito  ountraction  which  fuIluvB 
tvaporalion  will  in  eom«  coses  bo  sutEcriL'iit  tu  bold  tlio  lafiho8  away  from 
the  eyeball.  The  callndiou  will  bt^  tiiorv  ftltcicnt  il'  appti^  ovfr  light 
game  ("Doiina  Maria")  or  thiu  slrauds  of  abwrbent  cottou,  Stri]»  of 
nihlxT  jilniitfr,  uLit-li  resist.*  iiioii^luiv  Ix-tter  tliaii  any  otlicr,  nj>p1iwl  with 
one  end  at  the  edge  of  the  lid  and  the  other  extending  down  to  tli«  check, 
will  oAen  answer  tbe  purpose  well.  If  these  meuas  fail,a  foldof  sbin  nuy 
be  roieed  by  the  tiiigers  or  foreepe  nod  two  sutures  be  pasc^ed  tlimu^  its 
base  ;  or  an  cj[)«lient  iinji^>Mted  by  Graefe'  may  \w.  rciwirted  to.  A  thread 
ii  paHK«d  llirough  a  little  fold  of  ttlein  near  the  <iliiirT  Ivtrdcr  and  lied,  and 
une  end  Ih  cnt  otT  near  the  knot ;  a  similar  thrend  \»  placed  nenr  tlie  margin 
of  tilt!  orbit,  and  the  two  are  tied  together  over  a  roll  of  chnmoifi-okin. 

When  the  entropion  is  the  result  of  chronic  inflammation,  and  is  due 
to  contrat^tion  of  the  eonjunetiva  and  dintorlion  of  the  tarsal  eartilage,  none 
of  tluwe  measures  will  N-  found  )ierni;niently  elTectivi?.  Jf  more  atteutiou 
had  U-en  jiaid  to  the  *itatrmcnt  mnde  by  Mufkeuicic,  (i)rty  yt!fllsago,  that 
"  in  elironie  iiivereion  we  geoerallv  find  that  nothing  dune  fco  the  tikiii 
merely  h  of  much  «rviee."  the  pru^rosfl  to  a  rational  troatntent  woidd  have 
been  man-  nipid  and  much  bml  surgery  would  have-  tieen  avoided.  Within 
my  own  reajlbittion.  the  twiitinrnt  of  all  lonus  of  entropion  by  removing 
more  or  leiw  of  (he  i^kin  of  the  lid  was  quit*-  j;eoeml,  and  that  most  niclan- 
oholy  iiieture  of  lio])flet«  di^trew-,  a  i>atitnt  iii  whom  the  unoffending  akin 
had  Ix^n  pared  nwtiy  by  r<?|wat4>d  ofwnilioii*  until  it  wn.«  no  lonjtt^r  [Hjsdihle 
to  close  the  eyes  conipli'tely,  while  tJie  aiutracted  coujnuctiva  and  di«tortcd 
cartilajje  still  liekl  the  lii;*bi-j<  nj^inal  the  eorneo,  wn.*  not  very  uticoramoii. 

Auagnostakin,^  n-engni/ing  the  ineilieieiiey  <if  ii  mere  removal  of  a  pOJ^ 
tion  of  tlie  skin,  and  imrtieulnrly  the  fnet  that  the  efTeci  was  ueceeaarily  to 
a  great  extciit  lost  when  the  lid  wa*  elevated,  contrived  the  idea  of  uniting 
the  skill  to  the  orbital  umrgiti  of  the  tai"sal  cartilage, — a  firm  |>oint  of 
attachment  which  would  ke«-p  up  the  tejision  in  all  potations  of  the  lid. 
Further,  teuf^iou  made  from  this  point  aet^  to  great  nieehanical  advauli^ 
it)  everting  tlie  fi-ee  margin  of  the  Vui,  tu>  can  be  easily  seen  by  pn-^liing 
bwk  the  skin  with  u  (teiieil  or  probe  placed  in  tbi»  position.  An  ineiB>«n 
J*  made  poraliel  to  the  ami^in  of  the  lid  and  about  thn-e  millimetre*  abov« 
it,  piBsioK  tbmiigh  tlie  tikin  only.  While  the  a>ssistant  dniws  tlie  upper 
edge  of  tbe  wound  n-ell  back  by  stretching  the  ^klo  of  the  lid,  a  band  of 
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the  mtLwular  6bit«  of  t)i<-  arbiculariit,  rorrCKpiiiiditij;  iii  lengtii  tn  tb«^  extOjt 
of  the  iDcurioD,  is  (lb«('(ittl  out  uvcr  tlic-  \.ii>\Kr  i>urt  of  the  toTKiil  uirtUagv. 
Threv  or  fl>ur  futures  are  l\ica  passtvl  tlitx>ugli  tli<.'  lowfr  ttlgtr  vf  tlic  aiUi- 
oeoos  wound  mul  in^rtotl  docply  lu  tlio  fibro-colliilar  tL^iiQ  which  oovon 
till!  jjarl  t»f  ibL*  oariilag*  Irum  wliich  the  musclf  lias  beeii  removed.  (Fig.  1.) 
_WiH.*n  ihtSL-  sutua-;'  are  tied,  lh« 

WW  strip  of  i^iii  above  tlw  ^"*-  ^■ 

igf  of  the  lid  is  iinitod  to  thi> 
npper  margin  of  the  tarsal  eurti- 
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lage,  and  i»  li«Id  th<>iv  pcrmiuinitly  by  n  di-ni«c  ctoatrix.  The  sutumi*  are 
adlnwod  to  n-mititt  until  llwy  slough  out.  The  upper  edge  of  tiw  ciitnnMiifl 
wtMind  18  allowed  to  imite  witfioiit  Mitrhing. 

Tbough  thin  (^ration  wa."  founded  on  ratumal  principle*,  itnd  woo  a 
great  advance  over  any  other  that  had  been  iiractisc^l  or  pn)(ios«J,  it  docs 
not  ee^m  to  have  be*n  adopt«i,  and  was  iiililTi-lv  forpottcii  until  revived  bv- 
Dr.  Hotx,  of  Cbii^o,  who,  in  1879,'  xvitluwit  knowictippof  A iumiio»(akiB'8 
«jgg(t«tioii-,  ptiblL<lK-d  an  DjH-nilioii  idi-titituil  with  his  in  princiiili\  tboii[;Ii 
diflering  iwiiti^nluit  in  di-t«il.  II<-  itiiil^v  tbu  lirwt  itici^iuii  tii);lK'r  up,  along 
tlw  npper  mnrgin  of  tlic  cArtilnge,  extending  from  ono  commissure  to  the 
othor.  He  defines  the  npper  Ixmlev  of  the  t'nrt.ilnjj?  by  the  furrow  in  the 
^kin  beginning  two  niillimetrvsover  tlie  inner  canthiit«.  asr^nding  gradual ly 
u<  the  middle  of  the  \id.  and  thenee  destvndinjj  to  a  point  two  mi II Imetrcf; 
altove  the  eiterniit  commissure,  and  t'laims  that  an  incision  made  exactly  in 
ihi-*  furrow  giws  the  Ust  ciMimctie  vtU'i-t,  tlie  mosi  nBtaral  movement  of  the 
lid,  and  ibc  mi»t  wimplctL'  (■vL-rriion  of  the  rilin.  Neillier  lid-duuip  nor  horn 
»patnla  i*  liB«d.  Wbilc  on  ni«i»tiint  fix(«  tlic  Hkin  of  the  eyebrow  apiinxt 
the  supraorbital  nmrf,'in.  the  operator  eciw«  the  middio  of  tlio  free  edge  of 
the  lid  and  draws  it  downward  until  the  eonvox  furrow  becomes  a  struiffht 
horizontal  line,     A  Iinnmntal  incii^ion  is  then  made  through  the  skin,  oom- 
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m«DciDg  tn^>  mitlimetrc!!  over  llu>  internal  canthaii  and  «n<lu^  two  niilli- 
metret  ovor  th^  exU^nial.  Thlt  iiioision  b  converted  intn  a  ^ping  wound 
by  the  retnu-'lioii  »f  tlie  skin,  and  ii  stri[i  of  inuikcle  tliive  laillimetreg  in 
width  It)  remoytd  aUmf:  il*(  u|i[mt  niiii^hi,  i-xjxwiug  thf  superiur  Iwrder  of 
till*  cartitago.  Four  EUtiireii  nrc-  jHt-riied  through  the  loyrcr  lip  of  (Im-  woiiih], 
tJi«  fibrous  ti^ue  covering  the  u{>]wr  tltjrd  of  tli«  tAr^us,  tbc  tarso-orbitat 
fa^a  at  ita  jiiDctiou  with  Ihf  cartilajfie.  and  tlie  i^kin  at  tht^  iipjier  edgp  nf 
the  wound.  (Fig.  2.)  Thisc  ftutiircs  aru  tjcd  lightly,  so  as  to  dra^  the 
mat^ins  of  tlio  nkia  firmly  down  upon  tlie  «lrtiIl^5e.  The  stitches  are  re- 
moved on  lh<-  lliiitl  ihiy.  Thf  tncthod  i»f  jH-rfopni ing  the  "  Hotz  operation" 
'vi  an  iiniinivenieut  on  that  dpst-rilxd  by  AnaRnoslakis,  Imt  it  should  be 
fcnuwn  an  a  nimlilicatiuu  of  the  latter,  06  Ana^oatakis  is  clearly  eutitlixl  to 
the  (.Tfdlt  of  priori^. 

Th«  traufiplatitatioii  of  tlie  biill)s  of  the  cilia  viae  6ret  suggested  by 
Jne^he.'  Uu  luadt!  an  incision  thnjugh  t,lm  conjunctivA  paral!el  to  the 
edge  of  the  lid,  mid  alKuit  one  Hnt:  alwve  it  (»|i(ifr  lid).  He  then  removed 
a  st'iiiilnnar  fl«p  of  skin  five  or  six  Hoc*  bnjad,  with  itit  b(wc  oor«5«|ionding 
in  length  tu  the  cuDJimctival  wound,  and  about  two  lines  above  the  lid- 
DUi-gio  OJid  |iarallol  to  it  Kiually  he  eut«red  a  bistoury  at  the  middle  of 
tbe  conjunctival  iucii^ion  and  pa«seil  it  Uirough  tiie  whole  thickiiMs  of  tht- 
lid,  rau-Mng  it  to  eim-t^-  at  Uie  Iwwit  luurgin  of  tJitr  f  ktn-wound,  and,  iiitio- 
dticinjc  a  ptar  of  scUsors  into  tlie  jxiiieturc  tliiis  miule,  se)>amte<)  the  lid- 
mai^in  «)niplet«ly  exoept  at  its  two  extivmities.  Thin  formed  a  imrniw 
bridge  containing  the  hullw  of  the  cilia,  whir;h.  whpn  the  «igta  of  the  ex- 
ternal wound  were  stitched  together,  was  drawn  upward  away  fn)iii  thv  ball 
and  made  to  occujiy  the  pofition  from  whifh  tlie  Hkiii-Hap  was  renio\-etl. 
Tilt!  »«uturiitK  of  tilt-  »iUiii  at  the  Kume  time  cauwd  a  rutaiiou  of  the  freed 
lid-niargiu  on  it^  lung  axis,  whit-h  lurnul  the  IuhIk^  outvard.  lit?  yoiuiger 
brotlier  !<hows  the  difference  in'  principle  between  tliis  operatiuu  and  that  of 
Arit,  with  whtt'h  he  rlaim.'i  llint  it  ha-*  lieen  confiiiHjd.' 

In  .Vrlt's  optnition'  the  wige  of  the  lid  is  split  into  two  layera,  and  the 
anterior  layer  only,  eontaining  the  cilia,  ia  disptacttl,  the  posterior  Iicing 
allowed  to  reniaiii  iVi  aiiu.  While  an  assistant  Atretehee  the  lid  on  u  hum 
8{)atubi  pressed  well  tip  to  tlw  eoiijunrtival  fold,  the  operator,  with  hi*  left 
thumb  placed  just  above  the  eilia,  draws  l«u-'k  (he  skin  eo  as  to  evert  the 
margin  of  the  lid  and  ex  pose  the  orifi«-*  of  tlie  Meilioiman  gtauds.  Then, 
witli  I)  douhleedpcd  bistoury  slightly  In'nt  on  the  flat  or  a  Ianee-flha]»ed 
knife  (a  Kl-cv  cataraot-knile  auswt:xs  woU]  I)L-ld  with  luic  surface  looking 
towards  the  eonjuiartiva  and  the  other  towards  the  skin,  an  ineUion  is  made 
aliout  three  millimetres  deep,  just  in  front  of  the  Meibomian  glandt,  nnd 
extending  tJie  whole  length  of  the  lid-margin.     (Fig.  3.)     The  lacrymal 


■  Pracw  Modicintscbe  WochmKhrift,  1846,  vol.  tii, 
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piiDCia&i  ttnut,  ttF  aninic,  be  avuidMl.  Tbi-  nntL-rior  lip  nC  this  \roiiii<l  wilt 
contain  the  btilbii  of  tli«  oilia,  tnii^oiiUtr  tibrc^,  nut]  skin,  aiul  tlio  [lOMh'rioi- 
li|)  n'ill  U'  formed  of  tarsal  (.'artila^-,  Meilxtintaii  glaiitU,  and  mnjiiiirtiva. 
The  next  step  h  lo  nunove  a  (teiaituiiar  tlap  from  the  akiu  of  the  lid.  An 
i»in«ii>ii  !.'•  made  ihrouf^b  tlio  ^kiii  [iat-a)k>I  to  tlic  iMirtliT  of  llti-  )i<:1  and 
thr(«or  fotir  millimi-tKS  abitve  it,  and  cxleiidinji  ni.  caithand  a  littlo  beyond 
tile  lilit  in  the  lid-tnargin;  thrn,  while  the  aw>i>ilant  fixes  the  »kiii  on  the 
brow,  Hwl  the  npcrahtr,  with  hiH  indcx-fint^r  pliKx-<l  jui^t  above  the  inmion 
he  has  made  aiwl  the  middle  tinker  at  the  augle  of  the  orbit,  uniformly 
stretcher  the  skin  of  the  lid,  tlio  upper  eiirved  incimon  w  mofle  meeting  the 
fint  at  itsextn-'iuiliu!'  and  M-paralMl  fnmi  it  thn^e  or  four  milliuietrt-M  at  the 
middle.  Tht'  flap  of  skiu  thus  nullimxl  is  diHstx-tiM]  (mt  with  a  pair  of 
»tniight  Kcitt<or«,  8ih1  the  wound  is  iinitc-tl  with  thny.'^  or  t'uiir  siitiin^.  Thi; 
rfltitelMS  are  enterrd  near  the  raot«  of  the  lash^??;,  aitd  arc-  nuwlc  tfi  inoliide 
the  miL^nilar  lihrp!4  at  the  Inwer  li|)  uf  the  wuuud,  but  the  skin  only  at  the 

In  bis  earlier  o|i«ratioiii),  Arlt  wiix  in  tlw*  hnbit  of  iiitlntly  .tepamting 

thf  strip  of  skin  <v>ntaiiiin|!;  the  btRboo 
exn-jit  nt  its  extreouities,  ami  Wpcker 
etill  prefers  to  do  «>.  This  makes  the 
ojwration  the  .'<aine  as  .Iaesche'»,  except 
that  tbo  anterior  lip  of  the  rtplit  lid- 
iiiai'giu  only  in  U'aiisplaiited,  iiinteud  of 
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the  whole  ihickoeiM.  It  has  been  objeeted  to  thii<  ncpiiratiou  of  a  narrow 
brid^*;  (bat  thv  diingiT  of  i^lou^bing  is  incuntKl ;  but  Wecker  thinks  that, 
vrilli  am i-u^il i4-  iiiHhodK  of  operating  and  dr^Wfing,  tbiJ'  dang<?r  nuiy  I)e  diB- 
regarded. 

Thf  diirtinrtive  principle  of  AHt'*  oiK-ration — Hplittiiip  the  lid-margin 
Bod  sliding  back  the  auttrior  Uiniiua — i.-  universally  admittt-d  to  bo  a  good 
une ;  the  means  of  retaininj^  tb<t  \si.*he»  in  their  new  [toi^ition  may  be  varied 
with  tlie  demand.-^  of  K|MK-!fll  «L»<t*  nr  the  i'uncy  of  individual  oporsitors, 
Graipfe  propcKtud  Uik  following  nioditicatiuii.'     A  vvrtiual  iuvi^ion  eight  or 

■  Arvliir  fur  0))bUk»t.,  M.  x.,  2.  S.  22S. 
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nine  millimrtrro  In  IriiglJi  U  made  through  (lie  .ilclii  hikI  miiMrlc  nt  eac-li 
iixtremity  of  tlic  jilit  in  ihi'Iid-iniipjjin,  and  the  i-w^tanpiilnr  fln|i  tJuw  i<>nu«l 
IB  pushed  lip  about  fuiir  iiiilliuu'trLw  ami  lirld  in  »,«  iww  potiitiot)  by  siitiirv!! 
■t  eiliit-r  rtiile.  (Piif.  4.)  If  the  fk'm  if  ahuuJaut,  tlie  oflWt  of  the  ti|>cnilioti 
niny  !><•  iiu-naisw!  by  ciittiiif;  out  uu  uvnl  jiit-cc  ut  the  iip|H?r  jiart  i»f  ihc  Ihip, 
or  by  lumply  pim-hiii^  up  a  fold  nrid  pa^ti^itig  govvrul  >iuttircs  thniiifrli  it« 
bwfc  ThiM  indhod  huit  (he  atlvautnges  of  diapluciiig  the  bshftt  nenr  ihe 
caiitlii  ntort^  iioiiiplctvly  tliuu  'n  doue  by  thv  fn-^x-iitif  fla|),  ai»l  of  not 
Mui-ific-ing  the  skiii  w-hcrc  It  i«  "[lar!*":',  iw  thi'  ix^iill  uf  previous  nfteratioRii 
or  otiipr  cause.  Its  dUadvaiitaj.'e  is  that  vertical  incisions  are  liable  to 
lr»vi>  pcTmiini'nt  titars. 

The  latr  I>r.  Levie,  of  Philadelphia,  n.lli-r  sliding  up  the  anterior  layer 
of  the  Hplit  iiiurgiit,  held  it  m  \Aax.v  by  tw.>  or  tJiiiv  niitun.'S  )MWiH-d  dli-w-tly 
thmugh  the  whole  thi(!kn»«4  of  tJie  lid. 

K(»r  Bi'veral  years  I  have  i»jicnit<tl  in  miph  a  way  that  the  witm**.  uliile 
pnwiing  Ihe  uuti-rior  lip  ut'  tW  i<plit  liil-mai^in  upward  and  nllin)r  the  alia 
ftwsy  from  tlie  ball,  at  the  eunif  time  draw  iiu-  cartila|^  and  ronjaoctiva 
downward.  The  lid-mnrnin  iii  Htj^  split  in  the  usual  manner.  Then  it 
horiwmtul  strip  of  skin,  tlirt*  or  four  millinietnw  wide  and  four  luillimelrfs 
aImivc  tlic  ciliary  niurj;ia  and  [»iralU-I  Ut  it,  in  removed,  utid  a  narrow  baud 
of  niii-t'iilur  fibres  iMdi**i>(t<tl  out  aliing  tlic  u|>|>cr tdgc of  the  wound.  The 
i^utureH  aw  pa.tflod  through  the  free  edge  of  the  car- 
tilngr  and  iimjnrctiva  (tht-  (Hislerior  lipof  the  split 
□uu^n),  uver  the  ivots  of  the  la.shea  aiid  inider  the 
muscle  nt  ihc  iipjier  edjje  of  the  womiJ,  and  ina<le  to 
omcrge  through  tlieHkin  five  or  nix  millimetres  alxiv? 
the  wound.  Wlien  they  are  tied,  tl«!  strip  <t>i)taining 
the  cilia  L«  ?tningly  tiltwl  fonvanl,  niid  its  cut  edge 
is  crowded  into  the  groove  lu  the  nmscle,  wlicrt-  it 
UDiteH.     (Fig.  5.) 

Home  surgeon*  prefer  to  use  Snellen's  or  Knapp'g 
lid-cliunp,  ItLttead  of  the  burn  «])atiila,  white  making 
tJiv  inciifioiiR  in  llieM!  o|>eration.'*.  Wlien  there  is 
marked  blephantphimn^Ls,  as  there  ir  in  a  oon^der> 
able  projiorlinn  of  the  rasc^  rifpiirint;  (ipcration  fur  entmjtion,  a  free 
QUilhiiphinty  i-hoiiltl  Ihrtn  part  of  the  proi-cil m p. 

Amontf  the  pmecdiima  Bii^]j(!*tcd  for  traujiplantalion  of  the  ellia  may  l>e 
menliiinol  one  d<««TilM'd  by  (Layot  jw  "  line  •i])6mti<>n  iiutopla^tiqlio."  '  The 
atrip  of  Hkin  taken  fnnn  the  lid,  iniitead  of  )x>tii^  entirety  removed  as  iu 
Arll'i  0|ii'r»t)<>n,  in  left  attuubeO  nt  ttic  extrt>mity  toward,-;  the  canthiu  uud 
lrnn»pl«i't'''l  in  tlie  jmiovc  fi>rmed  by  ^pliltitij;  llie  lid-niiirj;in.  The  wiitind 
ill  tlie  mnririn  of  the  lid  in  made  deep  eniiu|!;li  to  gn|>)- idtout  four  millimctrei). 
and  D  tiaii  rorn-sjiondiiiB  in  siite  to  thii«  wound  i.-*  formed  from  tiie  skin  of 
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lljf  lid  jti^t  abuve  tlii'  iimricui  mid  iiarulli-l  to  it.  Fig.  Ct  represent)!  tliis 
.tri|i  of  skin  ditwt'cli-d  up  iiikI  licl.i  in  tin-  forceps  nwJy  to  be  tran[iplnnteil 
to  iU  Hfw  iMnitudi,  wlK-re  it  i><  U>  Ix-  Miciired  by  two  Huttiree,  one  at  the 
free  extrpmily  nnd  tlic  oUier  nt  the  base. 

When  the  eatmpion  is  total,  and  it  ie  tieccssarv  to  dU|>luce  the  whok: 
n%uf!e  of  cilia,  (iiivet  prefers  ludo  tw*i  i>fiprali)>ii.-<  ai  ij  iter\'u]M>('  wiiic  dnvs, 
rather  tJiaii  la  Irsiii^plant  at  i>iii.v  a  loii^  narmw  strip  uf  »kiii,  ti»  wu»  his 
earlier  prartiw?.  Diiinoux,'  however,  giv<«  llw  pwlereiioe  to  the  latter  pliiD, 
and  luutiitiiM  tJiu  u|HT:itiuii  by  scpunilin^  entirrly  the  anterior  lipoC  the  split 
Itil-niargin  fxotpt  ut  iu  cxtrcniitipy,  All  iuet^ion  |;iaralk-l  t^'  llif  nmr^iu  i.tf 
the  lid  nut]  ubuut  four  millimutrea  above  it,  iiail  extending  down  to  the 
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cartilage,  is  nude  from  the  K^ion  of  the  Iwr^-ninl  pimetiitn  to  the  externnl 
canlhiiK.  A  smuDd  iiieifiina  splitlini;  tlie  uuirgin  oT  the  lid  in  ninde  to  meet 
the  firet,  thus  coDipletely  fntiiig  the  bridge  of  tissue  ineliided  between  tiietn, 
coniainiiig  likin,  iiiiiM-iilnr  tii^n^'^,  luxl  tli<-  nxiitt  of  the  lashi^.  A  strip  nf 
skin  About  three  nii[liiiietrt»  wide  i»  now  {letar>he<j  Irom  the  upper  edge  of 
the  firfit  Wfxind.  drawn  ^lonn  beneath  the  cilinry  bridge,  aiid  atlaehLtl  by 
three  Aiitiinif  to  the  cut  ed^  of  the  cartilllgl^  (Kig.  7.)  Thif  oiM-nilion  in 
iDipaiious,  but  sevms  a  Mule  daa>p>rous. 

JacMhe'  proporttil  to  m<K)ily  the  Arlt  opration  by  the  ti^  of  an  epi- 
dermic flap  ;  awl  Sebroder  :itid  Naianhoii'  uikI  (iilli)rd*  liave^ivcii  detailed 
dueoriptioiis  of  ojx-'nuinnfi  including  this  modilicatiou.  Jaesehe  atter  splil- 
tinf^  llic  lid  did  Uirk  tlie  anterior  luver  iitiitt  two  <>r  twi>  iind  n  linlf  linei* 
of  the  <sti-tilii|^'  wvn  eX[H>i<<-«l,  and  held  it  in  tlitit  pn^ilion  by  stitrhing  it  to 
the  eartilaKe.  Fie  tlien  eoverwl  the  ox|M»t<ipd  Rtirfaee  by  n  flap  of  pjiidermis 
sen  from  tin-  arm  with  a  mnor.  As  ])oitite<l  out  by  fiitTiinl,  the  i-pidLTiiiic 
spe  h^w  nil  ad\'anta(r^  over  strips*  t.ikcn  from  dift  skin  of  the  lid  in  eon- 
tainiiig  no  hair-hulU^  jui<l  avtidiit^  the  ^xisisibility  i.f  a  jirnwtb  of  kntigo 
bain.     He  uuusiders  tlicin  pn-leralde  to  the  9u|m  of  Van  Millingen,  taken 

>  AjirM)iad'Oculwtir|iir,  I88S,  No.  3,  p.  18X. 

*  Eliitiaefao  UonamM.ittT  ftir  Aiitcenhritliundc,  1B31,  S.  40. 
•St  PMcMbucKer  M«liclnl'L-bc  WiK:hcn»ehrift,  I8ni,  No.  17. 

*  AnMiicia  J'liimul  of  OphUiAlmology,  1892,  Ko.  I. 
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from  the  mucous  nienibrane  of  the  lip.  as  llu-vare  more  easily  [ilncrd,  nxiuire 
no  8ul)irL-e.  and  adhere  more  reiiainly  ;  ai»d  h«  haw  also  tmnspluDted  ihentt 
with  good  ru^uib,  in  the  gap  left  by  th*>  imdsioti  of  the  coojunt-tiva  atid 
mrtili^  iu  lliu  ojjenitintiN  nf  Gm>ii  and  Vuii  Btinnv.     (See  helow,) 

The  Lvutrairtttl  and  iiiinirvtt]  i-nrl.ilii{^  lio^  Iki-ii  uttauked  in  various 
wiiys.  Giift-in,'  Wurt-,  and  others  attt.'m|rttd  to  free  It  by  ciittiug  tliv  wImIc 
lul  throti)>h  porix-ndicutarly,  imxluciiig  an  artitit-ial  caloboma  which  wns 
allowed  to  rloi^  by  ^raiiululiuti.  ('raiuptou  dividixl  the  lid  bvtu'u  ]ipr]>^n- 
diciilar  inrriKiuut^,  ouv  iiuir  t-uch  raiithii^.  extciidiug  fmin  thnv  liofsul>ove 
the  orbital  marj^in  nf  ihi;  nnrtilngi-  t<i  ihi-  ctlgc  of  tin-  l!d,  lutil  imjI  cwn 
fpitiniig  the  oanatioultLH ;  th*:  flap  tliiia  funuiHl,  cuuipriniiig  tbo  wliole  of  tlit* 
U|i|»<T  Hd,  van  pvprtcil  ii'^«iiwt  the  brow  mid  hold  in  ]H)iiitIon  by  n  kind  of 
K|ieciitutn  of  fiiiver  ami  a  bandage.'  GiiLline"'  avoidttl  the  caiialicnius,  and. 
<li<^|N^ising  with  tbe  apecultitii,  iimiritniiiud  thv  cvcrti'd  [MUiitiou  by  three 
tki-cadi;  pa^^tK-ti  tlihxigh  th<>  .skin  ii<'»r  Ihv  niujgin  of  th^  lid  and  fastened 
U|ion  tin;  foivlifjui  by  stri|>!i  of  plnsUT.  A  fold  of  nkiii  was  also  n!iiio\'eii 
fnjin  tbe  lid  and  ibc  c-dge*  of  the  wound  wen?  ttnitnl  by  these  tbmidn. 
Adanu  faoilitiitid  the  everaion  by  an  iucisioii  through  the  e-onjuiicti%'a  stid 
<-artilage  extending  )H.*t»'een  the  two  vcrtieal  tneisions.  An  inei«ion  of  tbe 
eurlilagf  wn^  reLinninetnktl  by  V<in  AiiinHiii  under  the  imiiie  uf  "  longi- 
tudinal taR*>tomy,"  and  was  iirartiwd  by  Kiehter  in  179It. 

Von  Btif\>w  *  niudc  uti  ineii^tou  tlirongli  tbe  nirlilage  fnini  the  ci>njotw- 
tivttl  side  parallel  to  tlie  edgt-  lyf  the  lid  and  two  or  three  millinietrm 
almv«  it,  extimdiDj{  fi-om  (nntkiis  to  eniithtii^.  He  mailp  a  point  of  the  fact 
(liat  tbia  cut  follows  tbe  whiti4.h  line  jKfn  on  tlie  oonjiinetiva  tyt  a  lid  wn- 
t]%-t(.'d  and  distorli-d  by  ti-athuuia.  Re  then  reniovetl  a  fold  of  the  skin 
tuiil  united  tlie  luargin^  of  the  wound  willi  stitcbeti.  Aecordiug  tn  Ilimly, 
(VUns,  AetiuH,  and  Panl  of  ^T-^iua  seem  to  have  uDudiimil  removal  of  a 
fold  of  the  (ikin  with  a  hnrizonlul  ineiition  cd'  tbe  ctrnjiineliva  only.  Bui 
referentv  to  the  originul  of  AetiHK  ("  Tetrabibli")  t^liowt  that  tlie  eoujtioo- 
tiva  18  not  mentioned,  while  the  eontoxt  indieates  thiit "  snbw^t'tionein  iotriu- 
mi'iin  fiieianiut'"  tt-feiv  to  nn  iiieihion  ineliultii^  the  eflrliloce,  and  that  ttio 
pniecdtiiv  of  ihi^  anthor  wn*  i^dlK'tantiaily  the  Mime  os  that  of  Von  Bitrow. 
ActiuK  also  rtcotumeudod  a  nuiiibL-r  of  ug);hLtiiuittve  compoi^itions  for  fasten- 
ing tbe  liu(h<w  t<i  the  skin  of  the  lid,  and  sundry  appll'ntinns  to  prevent 
them  from  growini^:  iigiiin  when  they  had  lN>eii  piilknl  ont.  Among  the  latter 
tJii-  blm^  of  a  fn>(r  and  the  asben  of  an  inriiirrateil  lisutnl  wen'  fuvoritcaL 

Dr.  J<^in  Green  ^u1'^>  niake»  u  lon^itndinal  incision  of  tbe  (^^urtilage,  but 
anconiplishei  the  eversion  of  tbe  margin  of  the  lid  by  means  of  a  [leculiar 
method  of  suturing.     Tbe  ineif^ion  ii;  tundo  through  die  »iiijuuctiva  atid 


>  JouTTid  Ae  Mnntp»1liLT,  t  ii.  p.  3W1- 

•  E*Mij-<>a  Kiilmptitri,  1800. 

)  ijMHom  mi  tbe  Opentivs  8iirg«P7  uf  lliit  Kyu.  18S0. 

'  Berliner  KlinWIic  Wochgwclirin,  18TS,  p.  296. 

*Tniiif.  Ani«r.  Ophth.  8oc..  1880.  p.  IftT. 
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r;irtilagi',  parallel  tn  thr  liiM-of  o))piiings  nf  the  MeilHiiiiiun  <liK't!>  and  »lx>T]t 

tvro  luilUmrtn-s  above  tlH-tn ;  utiil  a  stn\>  of  trkin,  ntic  and  a  lull'  or  tvrn 

miMiaxtn*  in  width,  is  frxciMHl  udl-  initlimi-tn'  ami  a  hull'  iiIjovi-  the  frvu 

msTgin  <d'  thi!  lid.     TIm>  sutures  aiv  introdiuixl  ft 

littlv  to  ttie  »>njiint-tival  »ido  of  the  l3"h(«,  brou^lii 

tint  jii:*!  at  the  louver  «I^  of  th«  nuiiiKl  made  by 

till-  fxciwion  "f  ilio  ji[ri|>  nf  -•*kin,  re-fiiti-nHl  at  ihc 

iippiT  fdgc  of  liio  wound,  |ia<)ttf^  dw^ly  under  ihe 

BHisole,  mid  mndi'  to  cmergp  tlnvMifrh  the  nkiii  ii  »vu- 

tiuieirpor  more  above  the  wound.     When  the  j^iiuht* 

are  tie«l,  the  ^kin-wound  i^  cln««d  aiid  ibe  ItMiwnnI 

till- margin  U  tllttid  and  everted  bv  rotating  tl  on  ibt 

long  axis.     The  efTn-t  16  inerMLsed   hv  tuniiii};  the 

laslieB  upward  against  tlic  skin  of  tlie  liil  and  lixitig 

them  tliero  bv  nioun*  of  (<oII(kI!od.     Tlie  ^tlteJuw  are 

retDoved  the  next  day.     Fig.  8  reprei^'nti*  a  verttwil 

EecliuQ  »liou'iii)>  tlie  iiieiitiou)^  of  iIm.*  carlila}^>  iind  uf 

tbe  «ktn,  and  ibe  plautu^  of  a  suture.     The  tlireotl  after  its  iwcoml  ItilrfH 

diM'ti'in  sliDiild   |>a.->H  mure   deejdv  tlian   rcprnteiiti-d   in  the    illii^it ration — 

bewftlh  ibc  inu^'le. 

Gtivoving  of  the  anterior  surfmv  of  the  eartilngf  \s  the  bisis  of  the  o|x>r- 
atioDS  of  Strcalfclld  and  Snellen.  The  following  iV  StnyilfeiUrH  drr'iTip- 
tion  of  bt«  operation  :  "  An  int-tf-ion  with  a  scalpel  is  made  ul'  ttie  disircnl 
length,  ju6t  through  tlie  «kin  aloug  the  |»alpebral  margin,  at  a  distance 
id"  H  Ibe  or  lees,  s«  as  to  ex|MJBL'  but  not  divide  die  riw>tH  of  the  lafihes; 
and  then  juat  licyoud  them  tbe  hieii-ion  ia  contiuuinl  dnwn  to  t}ie  curtilage 
(iIk-  oxUvmiiii^  of  ilw  wouihI  iin-  inrltned  tdwariU 
the  t^gt  of  the  ltd) ;  a  m-cfind  iiieioioii,  fiirtlier 
fpftm  the  pal|ir»hral  mnrtrin,  b*  miul*-  at  imoe  down 
to  llie  niriilagi',  in  a  similar  din^tlon  to  the  JirsI 
and  at  a  diBtanee  of  a  line  or  more,  and  joining  il 
at  both  extrcniitie-' ;  tlieM-  two  ill4-i^ions  nre  then 
amtinitud  deejily  tutu  the  eartilage  in  nu  oldlipie 
dirrction  toworde  each  other.  ^\'itli  a  pitir  of 
fiitx.-r|i*i  die  "Iri]!  tn  U'  indeed  ii*  f*-izcd  and  de- 
tached with  the  jwftlpel.'"  Tht-  cffi-tt  of  thi-<  op- 
eration wtu<  tn  reniovo  a  wedge-Bha|ie<l  Mtrip  oim- 
sisting  of  skin,  imu^Ie.  and  cartilagi-.  Tlie  wound 
was  left  to  cicatriTe  without  ^litohtng,  und  tbe  con- 
traction  of  tlie  einitrix  An-w  (be  iiiHr<:in  nf  th<'  lid 
outwanl.  The  object  of  inclining  the  extrcmilios 
of  the  wouikI  toward"  the  edge  of  the  lid  wa-*  to  j-mlale  the  marginal  {Nirtiuii 
<if  the  orbicnlarin.    Fig.  9  represents  the  lid  held  m  a  Dcsuiarres  iluuip. 
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Snellen  aArr  fortuiii^  a  wf.'dgr>?>hapnd  gwove  in  the  cartilage  brought 
its  tivu  siirfuiv^  ill  omtact  hv  i^iittirt-s,  u'illiout  dq>eiMli»^  upon  the  <r6ecl'« 
of  cioatriciftl  mntrat-tinn.  Tlie  Ud  being  hold  in  a  Snellen  damp,  an 
iuciiuoM  was  nuidi'  ltimii|;li  iho  skin  diiIv.  ]uira]k*l  to  itiv  Ixinlirur  the  lid 
and  ihn-c  millinit-tit?)  aliovc  it.  Tlii'  iipiicr  f<lg«  of  tlit'  wound  was 
relnwtttl,  n  hiiiid  nC  orltii-ularis  iibrr*  ti)>»iit  two  inilHnu'trv*  In  wiilth  wnw 
di.-«4<vrtod  out  to  cxihwc  the  enrtilnffp,  nnd  n  «-iHi(»p-si|iB|K'd  strip  wa«  <nit  fivim 
thn  latter,  extendinjf  iln-  whul*'  li-ngth  u(  the  wound.  This  proovinif  wm 
dime  hy  rarrtully  itDwk-  iil)tti|Tic  cuts  willi  n  R<-er  «itarart-kuifc,  extending 
til  the  iniwT  puiIjmv  nt"  die  i-arliliiji^-  Ixii  not  tUrr>it);li  it.  Three  stitches 
uvrc  then  applitxl  in  tho  following  ntiinner.  Each  van  armed  with  a  needle 
at  cU\wr  eifd,  and  wits  enteml  intn  the  cartilage  iititive  the  gmnve  and 
bruught  11)11  »i  the  iiptM-r  niarpin  ol'  the  latler ;  Imth  iHi'dlts  wen:  tlicu 
mrried  to  the  lower  mar^cin  of  the  wound,  poiwcd  throui^h  the  narrow 
band  of  ^kin  containing  the  lartbts,  and  niade  to  emerge  yat  nbovc  the 
«l^t<  of  the  lid,  at  a  dlstuiHii  of  alwut  limr  millitiM<tt««  fruui  each  other 
A  bi-ud  was  pa-md  on  to  iwrh  thotid,  and  tlic  suture  was  tightened  br 
druwing  u|mi|)  it  ^p^'iitlr,  while  tlK>  bends  were  jnmi'oiI  di>wn  hy  the  clnsed 
hlndni  of  A  |Kur  of  f»»rco|i«t,  and  titJ.  The  ends  of  the  Uinwl  were  then 
plaeti)  ngniiwt  ttio  l»row  ainl  held  there  by  lueaoH  of  plwiler.     The  »titclt» 
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wpfe  removed  ou  the  third  day.     Fij^s.  10  and   U  are  from  Weeker  and 
IjUMlolt.  and  wi'rr  inaile  fHmi  drawiiifis  :i|ipn«\-vd  l>y  Swllen. 

Swmders'  ln-lieviiqi  tlut  ".-iih'h  n  vit-knf  ln-ndiiij;  of  ihe  larsiis  takw 
|4aor  tlutt  even'  at(nn)>t  at  ir-tvlabli^hii)}:  >t?<  )lr^;ilt!ll  im^iiion  tnitst  be 
fmilk**,'*  mxunmeiKlod  it»  niiit|>]e(e  «>>nw«-al.  «n»l  ehuiut-d  to  ha\*e  obtainMi 
NKtk&rton*  nsalts  fnvn  the  npemtum,  nrhieh  Im>  det^'iibed  as  follows:  "A 
pirn*  of  thin  lii^m.  or  a  {ilatr  of  silver,  haWnp  a  curraturr  rtim'spoiidiiig 
lo  thai  of  the  ewiy,  is  to  be  introiliiowt,  jumI  its  cw«K«vitr  tiiriKd  tixmrdt 
the  ([ktbe,  within  the  eyelid  whieh  is  to  be  stretelwd  upuo  it.     An  tncmnn 


>  TS«tiw  on  Ssn*  I^w(ti<«l  I*i>i>it>  trlrtiaf  tm 
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(to  W  made  Uirougli  llic  iiitcgiinirnts  uikI  <iH>iciilarU  palpeltranim,  imme- 
nalfK-  Lehiail  the  rooU  of  the  cilia,  to  ttu.-  turxiii;,  and  i^liould  cxtcn<l  frum 
tlip  piim-lum  lachrymalo  to  tbo  cxlcmal  angle-.  Thp  oxtt-rior  suriiwx?  of 
the  uartilu^  is  tJieu  to  be  dis^eoted  imtil  the  orbital  margii]  '*^  exposed, 
whvn  thv  (wnjuiirtivft  is  to  Im*  fiit  throii^li  dir«*lty  b_v  ihe  i<id«  of  the  tardus, 
wlili-ii  DiU'ct  HOW  Im-  di»('[i^i^t)  at  i-afU  cxtn-tuity,  l.hi-  otilv  <<aiilion  iit-ue^- 
mry  )>eitiK  to  l<>nvi>  llii>  ]>iiiKiimi  liu'hrymiilo  iiiiiiijimil,''  fie  snnHtini(>H 
ii>iiibiue(l  this  ugxmtl^ni  with  ex<'i.'«inti  of  tlir  lid-mnrigiii.  Such  hemic 
iuea-ur\'9  n«v,  fottunaleK,  be  wnBid»>r«l  uiit  of  datt,  and  only  In  u  ttun' 
that  bad  been  very  \nof  ii^lcrted  or  very  badly  treuted  Lx>uld  the  (jiiotiou 
nf  exciaia^  th«  (-ntin-  mrtila^  ari)«.  Stilt,  evea  tliie  \s  {)0^iblo,  and  a 
faniiliarity  with  UiedilUTait  i-ximlioiil."  that  have  l«*ii  resirtcd  to  from 
tiin<,'  to  tinif  may  be  iiwfiil  in  auggi.-!^tii>g  iinKlifu^tioiw  to  mwt  sjiecinl 
irKlir-uttt)us. 

OFEHATII»\!i    RJK    ICTRHPION. 

Acute  ectropion  restilting  from  iiiKamitialoiy  nwrllinf^  of  the  oonjunc- 
tiva  is  usually  cortvctvd  i^pootaucously  a»  the  wtijunetivitie  fiulx-idee.  It 
u  revomiuend4>d  to  kee|i  th4>  li<U  in  jHMition  l>y  meane  of  cnmprr^M  and 
boiiflagp,  IhiI  this  will  oftt'ii  lie  foittid  iiiipr!u>ticnl>li-  im  iiii-ount  of  the  friH> 
dM;tiarg<^  St^aiificntioit  of  the  ehcnxM-d  conjunctiva  in  nF^rfiil ;  it  \n  b»it 
aix^iDpli^ht^  by  introduving  one  blade  of  a  pitir  of  sharp-pointed  scissors 
Ix-ncath  the  membrane  and  lilittini;  it  freely  thnouffhout  its  whole  extent. 
Thiii  o]ieralit>ti  tnay  lx>  several  titue<«  ivpeatMl,  if  iKKt^isary.  The  orbieular 
s]»a'in  luiiy  be  retievcd  by  nuitliotouiy.  If  die  lids  ore  kept  ijcriiiaueiitly 
rv-ertt-d  by  hyijcrtnjphy  of  llif  wiijiiuetiva,  a  (Mjrtioii  of  the  biter  plmuld 
hv  cxriined.  Thit  may  be  doiir  with  tin-  t-lmrp-iKiititod  ««'ii<t*or»,  or  tin-  li<l 
mar  be  hpld  iti  a  Hneltpn's  cUmp  antl  a  fold  of  tlie  thiekcoed  conjiiiirtivu 
\»  diwf^nl  out  with  a  knife.  In  liimple  removal  of  the  margin  of  the 
lower  lid  from  wjntael  with  the  ball,  due  l«>  senile  rt-laxali<m  or  jiartial 
paralysLfi  of  tht-  orbicularis^,  iu  whicli  the  chief  inconvenience  results  from 
evereion  of  the  puiictum  and  conBcquent  epiphora,  much  rtilief  may  l«  ob- 
Iftiiml  by  >lilting  the  caualinihi!'.  Tu  pn-vetit  reuniou  of  the  incii'iou  and 
e^tahlti^h  a  piTmutKiii  exit  for  tlio  tvure,  the  ixtfitcriur  lip  of  tUc  wutiud 
^lioiild  Im-  fpiix^i  with  the  eonjuuetival  loru-pR  and  thn  margin  \k  init  away 
with  a  -mall  |iair  of  sriasors.  This  eonverts  the  oniinliontns  into  a  ^roov«, 
extending  well  Ixiek  into  the  canlhne,  wliidi  takc^  up  tlio  tear*.  In  tlie^ 
deca  tlfe  appearance  U  oft«ii  nindi  improved  by  narroM'iiii;  the  (timmiteure. 
The  «lp»  of  the  lids  at.  the  outer  cautiiuH  are  treshened  and  brought  to- 
gether by  a  suture  (tarttorrapby). 

Iji  Mlitipion  of  tlu-  lower  lid  witlioiit  rieatrieial  cniitraclioii  and  without 
much  ehmgatioii  of  tlic  lid-murj^in,  Snellen's  o{>eration  by  lignture  will 
oAcn  ^ive  good  rc»nlti4.  I'^kJi  eiiil  of  u  tlirciul  'in  ailat-livA  to  a  ni-cdic,  and 
both  Deedktii  are  entered  through  the  ooiijtini-tival  fold  ami  brought  out 
Ibroii^h  ibe  skiti  two  centimetres  holow  the  otar^in  of  llic  lid.  The  points 
of  cotmiMe  should  be  a  balf-oeutimeln'  and  the  poiut^  of  L'xit  a  oenti- 
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metre-  a|J«Lrt.  Tnictioa  i*  iniwlc  upon  tbi>  endrt  of  the  thrtwl  iiutll  the  lid 
is  reitlaced,  and  they  arc  then  lioi  over  a  mil  nf  chaiitoi^i<kin.  Two  tbruids 
mav  be  used,  if  nec«?8ffin'.  A  n»n\*rri«  bnadagv  i.^  a|i|ilie<l,ai]d  ttit;  lhn-»il> 
an  Allo^^'vd  Id  remain  for  four  davA.  The  mme  etSect  is  pnxluwd  mure 
oL-rtaiiily  iind  |icrniaii(-nt1y  hv  an  ojifratioij  |iiti|>aE«>d  l>y  D!<-(renl)iu.-li.'  An 
incision  \»  made  through  the  skin  parallel  (i)  tlie  km'or  m:itpn  of  IIk'  orbit 
and  a  few  lineii  above  il.  The  wound  i»  iiiwle  t'>  giipn  by  streU-hiag,  aud 
the  dis^^ectioo  in  continued  until  the  euiijuDvtival  Ibid  is  rent-licil.  Tlie 
oonjundiva  is  tlieo  incised  tlintti^hout  the  eiiteut  of*  the  wmiiwl,  and  tlic 
aDt^-ifir  edgi>  of  this  eurijiiucrtiv;!!  inejeiou,  whidi  h  connected  with  the  at- 
tai-hc^l  nuir^cin  of  the  tursiin,  i»  drawn  into  the  wouimI  by  Itnnk  or  IbrcepB 
and  [icwirwl  thtre  by  sutuna. 

Wlien  there  is  euusiderable  elongation  of  the  lid-ruargin  it  is  neoeseatr 
to  removt!  a  jwrtiou  of  it,  and  a  number  of  operation:^  have  bceu  ]inK-tie«d 
for  this  pur[K»!f.  f>ne  nf  thf  simpltft  in  tlial  knnwn  an  Sir  \Villiaiii 
AdotneV.  A  wcdgg-i^hapc^l  pictv,  iovulviojj  the  whole  thickncw  of  tlie  hd, 
IS  excised  at  the  middle  of  the  lid-mai^in  and  the  edges  of  the  wound  nra 
brought  together  by  small  harelip  pint^     (Sm  Fig6.  12  and  13.)     A  rijiui- 
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lar  ojieration  was  |KTfoni)e<l  fiftrcn  tt>nt»rii»  ago  by  Antilhis,  whoreraovi 
an  A-sluipi-d  sepneut  iiH'Iiidinj|r  the  ponjum-tiva,  farillage,  and  mur-de,  bu. 
Icaviug  Ihe  )4kiii  intnct.'  Tlw  W-ulinj;  of  a  wound  in  this  sidiation  U  in 
daugt-r  of  being  intfrlm-d  niih  by  the  atvumulatii™  of  tears,  and  a  puckeml 
or  irrtgular  perixiidiriilar  ci<alrix  in  the  mwldl*!  of  llii'  Ird  h  «  Mjrioiiti  dp- 
(brmity.  The  iiiiion  is  mot*  pmiiipt  ami  siin*  ui»I  the  fiiml  eiirt-t  nmcb 
fx-ttPT  if  llie  rp<hlndaiit  lid  is  shorteiiwl  by  rrtnoving  a  iMeoP  ttt  the  outer 
eantlni*.  a-  was  Miggwtcd  by  Von  Ammoii.'  Figw.  14  and  15  ilhwnite 
tliis  methiM)  of  openiting. 

The  following  o]M.Tatii.u  has  becu  dovidL-d  by  Dieffenlmch.    A  triangtdar 

*  W«okart  Ui,dolt,t.  I.  p.  198. 

•  UM)k<ns(^  Aa.  ad,,  p.  M7. 
■  SriUdiriR  ffif  Ai^Mitwilitund*,  Bd  i.  8.  K9. 
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flap  of  "kin  '»  first  cxciHcxt  at  the  Diitor  canthiiH.     lUi  baw,  six  or  eif^ht 
millunetra  long,  »  ounliiiuoti^  with  (he  oommiiaure,  and  ita  sfiex  pointii 


Fly.  U. 
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Altec  Von  Kmaau. 


AlterViui  Arnmon. 


iiiyfuyfoni,  A  A' B.  (Fig,  ]6.)  The  cautliti»  in  then  divided,  aiid  au  iu- 
I'isiaa  A' A"  U  humIc  on  the-  coiijiiDciival  r'lirtiu-p  of  the  lid-iiiutyiii,  i.i|iial 
in  Iragth  to  the  base  of  the  irianglc.  The  triangtilar  flap  tliiis  markwl 
nut  is  dlwected  up  and  slit  ontH'anl.M*  that,  ;w  bIkiwii  in  Fig.  IB,  A'  '\*  i-ar- 
ricd  \k>A  uikI  vi"to  ^i:!',  aud  is  held  in  itn  n<-w  j)unitiiiii  l>v  luur  sutures.    Fig. 
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17shuwH  tix!  new  |>o»ilioii^  orciipicd  h^  A"  und  A'.  lu  caiM*  of  failure  of 
,  by  first  intf-ntion,  thn  i-ifuitriciid  oitittrn<'li(>n  of  the  graniilutin;:  KUrfac(> 
[to  airrwi  th<?  ectropion  by  drugging  ilie  tniir^iti  <>f  iJic  lid  oiilward. 
Wbeo  tl»e  evereion  is  clue  to  <'otitnirtioii  of  tlif  skin,  iw  m  freqiuiitly  \* 
tlie  case  after  biirnii,  tiomc  pri ><■<'< 1 1 tii^  tiiiiM  Ix'  iulii|ite<l  tliMl  will  n-tiirii  ihe 
integtuneubil  sitrfafie  of  llie  lid  to  iL-<  non»iil  ]>o»iti<iii  at  the  ox|>eiiito  uf  the 
dciD  of  Uie  tieigbboring  regions.  If  thi?  ^^Cm  of  the  whole  lid  ha-i  becD 
(Itttnjywl,  itK  rci^iration  is  nndertiikenhv  mcait*of  w)nieof  the  more  rxten- 
MVb  operations  JoK?ribcd  iimler  BlcpharopUuftv.  (See  page  lOfl.)  For  eases 
in  wbiofa  a  jMrtioo  of  tlie  lid  \&  in^'olvt^l,  or  in  which  it  is  dragged  out  *>f 
pottitioD  by  cicstriew  situatal  beyond  i(,  a  great  niunlH-r  of  oiiei-alioiis  have 
been  propr>«d.  Only  a  i"omparalively  snudl  nuinUT  of  llii-.te  will  U-  di*- 
seribed  to  iUiBlrate  tlie  priiu-ipli-s  of  In-Himetit,  a*,  it  wit]  3x-  found  in  pnic- 
tioe  that  each  rase  is,  to  a  great  extent,  n  Uiw  inito  ibtblf,  requiring  t|)L-eiaI 
ndflfitationi*  tJial  tux  tlie  ingenuity  of  tlie  Kurgoon. 
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Our  of  ibe  luotH  tW<|ii<>ntly  {>erfonue(l  U  the  tran.t|KMitiou  of  a  trian- 
giiUr  flap,  as  MigpsU^  liy  Wliarbm  Jones.     Fi([s,  IK  anil  lit  illii.'Jiratp  tlio 


Fio,  1«. 


Flo.  19. 


'\ 


i     Jt 


/I 


kJL 


o|ii>niliou  OS  iierlormiJ  on  llio  upper  Ikl.  for  which  il  «'ns  first  pro|Mwed. 
V-;'lia|H'd  iiK-isioH!*  arv  lumh-  iai'ludiiij;  iht-  skin  of  the  evertwl  [(ortinn  of 
iIh'  !i<i,  thf  miii^!n  ol'  wliioh  fiirni*  lh«'  Ihw  of  ilio  triangle.  Tin-  fliiji  \* 
tlieii  [HixlK'd  <l<iwiiM-ar(l  until  tlit  Url  U  rcitlnccd  bv  ^tiniplv  stretHiing  iIh- 
siilH<i]|atK>()ii!^  tii^tio,  if  this  \^  |H)S8iblp,  or  hy  d i.<w><'t iiip:  ii]*  tlw.'  likin  (o  the 
extent  lliat  may  Ik*  fijund  ucoe^Hary.  '['lit'  outer  uiargiiis  of  tht*  iucbions 
Jiiv  then  tiiKh-nniiKtl,  brought  topcthtr  by  (itrrt<ili!ng,  and  iniitpd  with 
Hitliirp^.     TIk-  Kinx-r  11(1  inny  be  ojkcr-ati'-d  iipmi  in  tiin  nanic  way. 

For  oTtt^nsivi-  ertnipion  iiiviilvinj;  tho  wbdlc  cxti-nt  of  thp  lomr  lid. 
Grapir  deviwd  the  lliltun-ing^  oiKratinn.  Tlie  niiirpln  of  ihr  ltd  is  fi!>it  spUt, 
jw'in  .\rlt's  nperntiou  fiir  entnipioii,  V\vaii  iiicinioii  extending  fr"iu  the  piioc- 
tnin  to  th*"  t^xfniul  i-«iitliii»-  Fmni  tho  extremities  nf  thU^  im-isioii  two 
venit'al  cuts  arc  mad*-  thmiigli  the  itkin,  extending  eifjht  m"  ten  lints  down 
VlKm  till'  cheok,  and  a  8i)tiarv  flap  i$  diw^erteil  np  and  nndcnnineil  to  ibt 
hftw.     This  flap  is  tlieii  forcibly  slretcherl  iiimard  and  hvld  in  plaot  by 
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wituMir*,  ciinraen«inj!  i»l  tlw-  lower  exuvinitiee  of  the  veiiical  iuei^inrw.  To 
sliorteti  the  olon^toi  lid-inai^ia  and  more  cfirortiifllly  ""^  'J"*  Aip-  ^^ 
ajiples  of  the  latter  art?  bevullwl  b\-  nn  oI>tiUii'-iinfrled  incisioD,  A.     AVbfD 


\ 
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the  edges  uf  tfat.*  wouikI  iLre  brooglit  tu^^livr,  A  is  carrinl  to  A.',  (Figs. 
■JO  fliMl  21.) 

'the  operation  of  Jaejier'  liait  fur  its  object  the  i'e|>ladu);  of  tlie  gkiii  of 
the  cTelid  by  meztm  of  exli^Dnivt'  iitidvniiiiiiiig  aud  slreU'liing  of  tiio  neigh- 
boring iiit<^TiiKtil.  Tl  U  ii|)])liiitl>1i'  ti)  iiL^i^  <if  fititiidoraUle  1o^  of  siil)- 
stancY-  in  the  skin  nf  tiw  lid,  cither  untli  or  without  im  iklhercnt  Hratrix. 
In  i-siseof  cioilripial  contraction  of  the  iipiier  lid  dmwing  iliiciliiiry  niat^n 
to  lim  ii])|ier  cHg*  of  tlie  oHiit,  lie  [)roce<^l«i  tu^  fnilowH.  The  lid  win'  fir« 
frtvd  b\- a  d«>[)  inciiiiou  miule  jiurullcl  tn  iti-  margin  and  about  mldway 
b«w«?n  it  and  tin*  siiporcilian'  rid^.  The  bri<ige  of  ttssne  thiis  Ibrmwif 
iDi'litd ing  ttH'  lid-mai^ii),  nuH  rvtliiaxl  to  itK  pmiHT  Iciigtii  by  t'xuising  a 
qiiadrilaterul  piea-  fmm  ilK  n<ntrp  and  suturing  tlic  wound.  Then,  aay 
mUk«!ui»>  lliat  cxiifted  having  fiivt  been  livx'd,  the  iipjx'r  «'dgc  of  tht-  incisiou 
va»  drawn  forcibly  forward,  a  long  atraight  bUtoiir^'  u-a«  iufM:-H«.<d  between 
ibp  »iriiieiilari«  uhi*oIl'  and  tin*  fnmlul  boiif,  and  tlir  iuti^uint.-iiU'  wen? 
■eparatwl  over  an  aiva  esteodii^  fmni  tlw  tL-uiple  to  tbo  uiiddlc  iiuc  of  tiiu 
fbreliead.  TIh!  >ilciii  and  mtuK-lo  iMvering  the  i>iipntorbitid  region  and  tbc 
angles  of  (he  orbit,  h>i>«ene<l  in  tliis  niiy.  wi-re  wild  ovor  tiie  eyeball  to  form 
a  Den'  lid,  aod  the  edges  of  tbc  horizontal  vconiid  were  brought  together  by 
Mitiin«. 

Tf  the  cicatrix  that  causes  lbt>  eecmpion  is  very  dense  and  firnilyoilberciit 
tl)  tbe  bone,  it  may  be  mecesf^ry  to  e\d.4e  it  and  lill  the  xpaee  tlmt  it  «ocu- 
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\»i^  by  UMghboriug  integument,  a.-*  in  the  following  ojieratioti  by  Dicffca- 
bach.*  The  eitatrix  is  included  in  a  triaiiEiilar  indsinn.  the  b(WP  of  which 
teahttlp  MowtlK-cvmrd  lid-niargiu  aud  |wnilkl  t^  it.  ^.I'lFig.  22),and 
is  dtafi«ct€<i  avniy.  Tbe  hasavline  is  (hen  extendo«l  by  two  other  inciaioiw, 
AB  aod  A'B\  having  the  anmc  curve  as  tbe  first,  and  the  flap  CAR  and 


»  Brown,  LonclnTi  Modlcal  Gui>tl«.  vol.  xtM.  p.  721. 
»  Zde,  HundbiKb  der  pla»ti»chcn  CUirupgift.  »78. 
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CA'B'  lire  itndorminiKl  and  tlK>ir  «dgi>3  unibxl  ^»  that  .1  niid  A'  are  hmii^ht 
together  in  thr  tnkldlH  of  the  Imsp-linp,     (Fig.  2:1.) 

A  sniaU  ricatrix  ruay  he  left  iii  |»Ukv  iitid  rovcnii  trver  by  tiw  neigh- 
boring intf^uiDeQt,  instead  of  being  cxrl»i.'*J.'     It  i*  fircumsCTiU^  by  two 

olliptiral  iiicii^ionji.  itnd  tt^  HtiHnMr  \a  livnlionixl. 
The  inU^iimfnl  on  cwli  t^idt-  i*^  th(>u  iindtT- 
mined  Miffidotitly  to  allow  lite  lid  lit  In*  brought 
inU>  |in>|MT  |Hisiiioii,  iitid  ik  imllL'd  in  Tront  »f 
thp  wsa,  wliich  in  tliiij'  hiiri<.s). 

In  cawii  of  <K'(ro|>ion  due  to  ndhtnvut  i-ica- 
tricTs  rmiilting  from  ttirie*'  of  the  orbital  iiisr- 
fjin,  Arit'  ojieratMl  a-*  ^Iiomii  in  Kig,  24,  iit 
tt'hich  the  cicatrix  is  in  the  iiei^hUirhoiMl  off. 
The  inriHions  ah  nnd  hi-  iine  mmle  through  tlirt 
nkiu  und  miiw-lc  ;  t\w  1id-in»i^in,  ivith  cilia 
btdbei,  \i  excised  ftxim  r  to  <V ;  the  triuii^iliir  Hap  abc  i^  tlir^Mt-t*^!  fm^  by 
inciMOUA  earned  buck  to  the  posterior  edgv  of  the  tardus;  and  the  lid  is 
replaood  by  bringing  c  to  d.  Thv  epaiv  hii  l«n?  by  t<liditi]Lr  up  the  Hap  is 
reduoed,  m  tar  as  possible,  by  strctcbiDg  the  skiu  horixoutalh-  and  suturing 
the  mai^iuH. 

Riciwt'  hnj*  d(7<tTilii>d  a  vory  ingenimiK  ii[>crntiori  for  ectropion  of  the 
lower  lid  uith  dragging  doun\v:ircl  of  the  extiTiiKl  cajitliiii^  due  li>  an  iid- 
facrent  cicatrix  at  the  outer  inurgin  nf  the  orbit.  The  eiaiiri\  is  included 
in  the  ineisiona  ADC  and  AB'C  (Kig,  25)  and  disflerted   out  with  the 
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pkin  ihiiH  iintltncd.  The  incision  OB'  Is  rontlnitoci  to  E,  and  another  flap 
U  marked  mit  by  an  ineisiou  .I'B.  Thi,*  flap,  CA'B,  is  then  frowl  ami 
trausplanicd  to  the  (-jKice  baifd  by  llw  pxcision  of  the  jilitn  contnining  the 

I  • • ^ I    — 

>  Tm  Anunon.  Ki:iuclirift  rUr  t>plitha1in»Ingii-,  Rd.  i.  8.  49,  1681. 
*<ln»'rou>iJfi(>.ciDuvb,  Bd.  iii.  S.  409. 

>  Ih-i-ucil  dOphUilinoIoick-,  18'S. 
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cicatrix,  so  timt  A'  is  curricil  to  A.  (Fig.  2t}.)  The  flnp  AJi'K  in  b].-w  (lis- 
•Ktei]  friT,  unci  n  (]rawn  into  th«  9pace  from  whicJi  the  other  llii|)  was  tuken, 
'to  thui  JS'  i^  i.iiiTic4l  U>  fi.  The  mniyiiie  of  the  upper  and  lower  Mn  uro 
uiiitMl  hv  a  temporary  ankyloblepharon. 

In  ecti-opion  foliowinjr  WopUuritiH,  Kukala'  o|»ratB!  arf  fi)ll»w«.  The 
skill  anil  miiwlf  arc  di'w^^ittl  from  tJu-  airtilagi-  tlinnijilioiit  ili(->  wliole  ex- 
teat  of  the  lid  (lower).  A  tlirotid  i-  iiitrwiiiwd  tlirwiigh  tlic  skin  three  or 
four  niillinM-ln-s  fnmi  tin-  i-xtt^riml  oiiittiiLH  nitd  fmir  or  liw  iitilliiiit-tn^ 
bdow  the  fi'ec-  maririii  of  the  lid  into  thi?  ^pa»'  ^[Kirutiiif;  ttio  ^kiii  and 
miHcJe  from  the  cArtila^,  parsed  through  tlic  cartilai^c  at  a  |x)in(  near  ifat 
upper  l>opder,  rtinlnxhiwd  throngli  the  canila^'  thre«  millinieiivf  to  the 
u&iul  »id4-  of  tlte  Rm  [Hiint,  and  hrou^ht  <>iil  thniiigh  th«  .nklii  bv  the  ii<ide 
of  il3  plnw  of  (mtranw.  The  tw«i  ends  of  tiw  thread  arc  then  tit'd  over  a 
roll  of  (-ottoR  nud  allon'ed  to  remain  in  plaice  fur  fdtir  day«.  A  similar 
eaturc  is  placed  near  tlie  iatejnal  canthus.  Tiie  objec-t  of  the  o|K-rution  U 
tu  Hepre«  the  (^rtilagt^.  and  at  the  liaiue  time  raifi(.>  tlic-  skiii  and  miucic-. 
Tn  ronedy  tbi^  len^beoing  of  the  lid-inuriiin  a  flap  of  i^kiii  ii^  taken  from 
the  eitt-nia!  angle,  lu  -^nilc  and  fiiiijiiiii^tival  e<rtn)|>iiiii  he  uplild  (lit-  lid- 
margiu  and  esciiH^  all  thi'  itlropiiiiKed  jiorti',  t-onjunc-tivuatid  oirtilugi:. 

To  meet  the  iud iontiumt  presented  by  special  (uimw,  it  will  often  be 
oeoMtarii'  t<»  (»mbine  sevond  ftflttipos  uf  tho  different  opemtious  dosoribwl. 
When,  for  iiigtAuce,  a  det-idoilly  elongalL'd  lid-iuur|;iii  is  replaced  it  may 
require  to  be  fibortened  by  tar^orrapliv  trr  excision.  I»  case  of  the  ab^uoe 
of  a\'ailai>lc  s'tniid  intern iiiottt  from  \>'l)!<.'h  to  fonii  a  flnp,  or  of  it^  Iohs  by 
alougliiug  after  opr^tioii,  nttmrM-  may  Ix^  had  to  tlM>  introdurtion  of  dermic 
or  qridermic  grartn.  or  to  the  tninsplaiilatitm  of  flap!*  from  dihlaiil  [lartii, 
w  tbf  arm,     (See  Bh'phai-<ipla«^.) 

BLEPHABOPI.A8TV. 

Blcphuropla-rty  may  lie  uHUtdcn^  u  eouipiiralivi^ly  rcwiit  oponitiocu 
tfiitjl  the  prt<M4it  wntiiry  tlie  npliorisni  of  CVIsiip.  "Si  pnlj^-bm  tota  defsl, 
Killa  id  eumtio  r(«titiiepe  ()Ot«t,"  was  univor^illy  n(wopt<Hl,  and  in  1814 
Boyf>r,  in  hU  ctamiral  work  on  surgery,  Btroniily  advi»«l  agajnitt  oi^Tative 
inhrferem-e  when  the  whole  lid  was  involve*!  in  niali(;nant  diHrasr,  on  the 
i:rotind  that  tJic  n»<iiliiii}r  4-x[MiAiin-  of  the  »'ye  was  wurse  than  the  original 
Mndition.  Othent  reconmnend^  tho  removal  of  the  c-yehalt  to  saw  the 
patient  ihi-  >tuliering  tliat  would  reyntl  fi»ni  it.-;  fX|>i),tiire,' 

TIk-  itwiit  of  fifHt  forming  a  neM-  Hd  i^  iliu-  to  C.  F.  fira*'f(r,  wlia, 
howcv<^r,  mrnely  refers  to  tlie  ojwnition  incidentally  and  givf«  no  <1etail^ 
Writing  in  1818,*  he  states  that  several  y»Aiv  bc-forc  he  had  pcrlVirnu-d  nn 
operatHtu  for  the  n^toration  of  a  lower  lid  d«ttn\ved  by  nltreralioii,  trans- 
|itautiug  a  flap  of  akin  from  tJiL-  inimcdiatc  nei^fhborhood.     He  addo  that, 


1  AanalH  d'Onilttitliiue.  January.  laO'l,  p.  48. 

■  Bdiaburt;h  Undical  and  Surfrioul  JuumHl,  18'32,  p.  261 

■  Itli)iiopU»tik.  8.  16. 
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l)ring  witlmiit  any  mit<it<lfiit,  he  iHTfcirmpil  tiir  opfnttion  under  grav* 
apprvln'D»ioii»,  bm  tlmt  il  viof  MUtwixX  hy  wiuplctt;  succejii. 

Alxiut  llic  wuiii*  lime  Dzuixti '  report*  a  case  in  whicb  he  restored  die 
greator  pnrt  of  a  tower  lid  In'  a  Hap  taken  from  ilie  malur  region.  It  is 
difficult  to  iinder^laiid  Irom  llie  tuu^  and  cumplttutcd  di-MTipiiuu  witlumi 
ill UHU-atioii  esa«-tly  what  wan  doiie,  but  dn?  (la|)  mtmis  to  luive  bteu  furuietl 
of  ihe  titciii  iiiin«'diately  Ih-Ikw  the  biinti  i(]Mtoe,  rcUtining  an  uttuclimeut  at 
tlir  iniic-r  niiiiliii!i,tuid  to  have  licpii  slid  iipwunl  into  jiinoe.  There  h  souw 
diMiht  alwiiit  the  mnTe?»  nf  the  procedure,  us  a  niiniber  of  »iil>4ei|uei)l  ojier- 
attons  were  doue  upon  the  patient.  Dzondi  ej>eaks  of  having  perfbnucd 
sevenLl  ^^iiiiilar  operations  Iiefnre. 

The  .•'iibjecl  was  alliiued  In  rest  for  more  than  a  denude,  when  il  was 
re\-ivttl  hy  the  opi-ralionH  descrilied  by  Krirke,  iTiingken,  and  Hysimi  y 
Mollenu  in  1829.  Then  came  DielTenbaelr."  brilliant  uperatiun  in  1835, 
whieh  friime  ailthnm  claim  was  the  fii-st  w)niph'le  rcsturatiun  of  the  wliule 
lid  aud  whieh  steenin  In  have  chtablittbtMl  blepbumpliiKty  on  a  firui  ba-^l^  auii 
given  it  a  univeinally  reeognizHi  {KiKilion  in  jitirgery.  Siuoe  llieu  iIuti-  has 
Imjcu  no  reaM'M  to  (umplain  of  the  iiiimlier  of  inventors  aud  modifier?  who 
have  eugn^-d  in  the  nork,  ttmu^b  Weekcr  iutimaUtt  that  tiie  !<^»lpt^'l  hu» 
been  tt^tl  tc6.4  tfian  tlie  pencil  and  poo. 

The  nietliiHU  ibat  have  been  reiitorled  to  for  forminfr  a  new  lid,  or 
re^toriii^  one  partially  destroyed,  diav  lie  dassiliMl  a^  f<>Ilo\v9: 

I.  TnuL-<plunialinn  of  a  Hup  from  the  iiei^hboriiij;  skin  witli  a  |>ediele 
or  a  broad  brise,  with  more  or  k-^  twintinj^  of  the  hitter. 

II.  Dirett  di.->placemcnt  of  a  Hap  from  the  adjacent  nkin  by  a  slidiuf^ 
movement. 

III.  Transplantation  from  a  distant  region  of  a  Hap  with  a  ]H-<]iele. 
iV.  Transplantation   of  a   nnniber  of  timall   epidiniiie    or    tlenuic 

"grafts." 

V,  Tranaplantaticin  from  a  di^ta^t  region  of  a  flap  of  skia  wttliout 
pedicle,  or  of  an  epldermie  fiap. 

I.  TIh"  firat  method  \st^  borrowed  from  rhinoplaaty,  and  is  known  in 
plastic  gurgery  as  the  Indian  method.  The  early  operations  of  Graefe  and 
Daoodi  belone;  to  this  rla;^.  JnnKken,  in  ntlemptinjr  to  form  a  lowtr  lid 
by  a  fla|>  taken  fn>m  tin-  ebi*k,*  folluwed  the  Indiim  phtti  exiiclly  iiix!  left 
a  bridge  of  sound  Akin  l>et\veen  tlie  ineiiion  for  the  ila))  and  iho  Irartd 
apaa-,  over  which  the  pwliele  was  pa-^scd.  After  the  new  lid  Iwd  nnitn:! 
the  jHtliele  wa*  to  U-  lUt  iimt  tiirnctl  liaek  to  iiivi-r  ibe  apaoe  frt^m  whieh 
it  lutd  been  liiken.  Two  iigienitiouH  |wrt<>rmitl  in  this  way  were  ao- 
know]r>d{C;e<t  fnilnn^.  Frieke  soon  arterwardi-  war-  more  saecPfisfid,  He 
modified  the  operation  by  g^ivin;;  the  flap  a  bn>ad  baT^;  and  eoimci-tiug  it 
uuDtiuuoik<ly  ami  prriuancutly  with  the  bared  apat-f,    ''  When  the  fiap  Ik  in 


<  BuAlknd'*  Journal.  1818,  p.  100. 

*  Areb.  Gin.  d»  MM..  183^.  t  xxvii.  p.  S&T, 
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Ill 


fihcp  tlwrv  ritill  rpiuaitiH  n  lirMlIc-  uf  skin  iM-twwii  Uie  iiiti>mal  iticii^ioii  (>r 
till!  Iliip  uni]  Uic  rxtrmiil  (-anlhii!^.  A  ]iie(i' of  tliU  i.s  rc-nutvitl  \iirp:  i-iioiigli 
to  allow  tlif  flap  U>  hv  onx-uratcly  fitttxl,"  He  took  liU  flii]>  fnr  the  iip|>fr 
lid  from  tbf  ti-mpiv  and  foniicad,  "  a  Iit*le  exterual  tu  and  two  liii**  above 
tbt.'  inaiyiii  of  Ibo  orliit,"  and  from  the  malar  ri'^mi  tur  tlii'  lower  lid.  The 
Aup  wus  uumIi-  uue  Hut-  Iui^t  in  ull  dinvtioiis  tliuu  tin-  ^pnc'e  to  bv  covered, 
.Vti  tlib*  o{x>nitioD  ifi  generally  incorrectly  di-^'ribo^l,  <-xact  copiiv  of  Frivke'e 
or^iiid  plitt'-^  aiv  givi'n  (Fig«.  27,  28),  witli  tht>  Rtllowirif;  t-x [daunt lou  iii 
hw  own  n-onU  :  * 

Pio.  27. 


^ 


"a.  Ihc  Hap  (if  «ldn  JllWBrtwl  up;  b,  lhei[aca  rmm  wtilcVi  1IioRk|>  hiii  taken;  <;tlM  tocblon  rsnicd 
ftmliCT »um*nltolhcBltH>lli*mrrLli>tof  lliu  Oap-.  J.  lli«  uii|<<r  ctvIIU  npuaUil  byui  inclilua  ainl 
dnwBftfjMt;  (.  UMtSMvpUFifblcb.  bofore  Itic  idaeliiiiuf  ibu  ii«h  uydlJ,  laiul  I«  cut  Uinju^li,  tnil 
■iHlof  BtiJcliBpleniottkln  of  rotBclcni  (Ue  iniMi  bo  lakpn:     , 


The  patientM  iiix>n  whom  he  operated  wen*  cases  of  extreme  ertnipion 
in  which  tlie  skin  only  of  the  lid  was  destroyed,  tlie  lid-marpn  and  the 
OODJunvtiva  irmainir^;  Botmd. 

Hyscni  y  Mollcras,  «f  Madrkl,  in  a  publication  pntitlpd  "  Tratado  de 
la  bLefitru]diii<tJa  temp()ruf:u-ia),  6  del  nii^ttHlo  liv  m-itaiirar  las  destriiccinnGs 
dv  liu  {)6rpadas,"  wliicli  upjM-urcd  in  tH34,  disKTilted  an  o|>eration  for  re- 
storing the  appvr  lid   iXTrui-Diitl   In   1829.     The  original  ie  not  aocesttibk-, 
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but  from  reference  to  it  hy  Serre  the  plan  of  the  operation  seema  to  have 
l)eeii  much  the  same  as  that  followed  by  Fricke.  Hyseni  y  Molleras  made 
a  point  of  includiiig  muscle  in  the  flap.  The  operataona  described  hj 
Fritrkc,  who  published  the  first  treatise  oo  the  subject,  may  be  consideTed 
the  baxis  of  all  procedures  for  blepharoplasty  by  the  Indian  method.  Many 
modiflcatioDs  have  been  introduced  to  meet  the  requirements  of  difierent 
cases  and  the  views  of  different  sui^eons,  and  there  moat  necessarily  always 
t)C  more  or  less  individuality  in  every  operation,  as  the  conditbua  con- 

Fio.  28. 


,  ,  f,  tlx  iiocs  out  nf  whlrh  the  SKp  of  iklQ  wu  taken ;  g,  the  continued  upper  waund-muBln 

„l  ii ,,w  llil:  h.  tliti  iiuw  eyelid  in  plsce  and  atlached  by  euturcB."    The  ipcce  denuded  by  remoral 

■it  tUfl  »ii|>  *"*  ■II"*"''  •"  ifTMiultte. 

nliiiidv  vnry.  All  wiirgeona  now  place  the  base  of  the  flap  immediately 
Miljiin-iil  to  Ihf  Imml  Hi«icc,  or,  if  necessary,  prolong  the  latter  to  the  base 
lit'  llii-  flii|',  wliich  i«  practically  what  Fricke  did  in  cutting  away  the  piece 
III'  wiiiiitl  fkiii  h'rt  iK'twwii  them.  According  to  Billroth,  Szymonowsky,  and 
nlliiTH,  ihc  wiiiiiitl  iiiiuh'  by  dis.>*ecting  away  the  flap  should  be  closed  before 
llic  lla|>  in  Hlitchttl  in  iilucc,  on  the  outlines  of  the  space  to  be  covered  by 
Mil'  liitltT  may  be  nion-  or  less  altered  by  tlie  stretching  to  whicli  the  neigh- 
iMiriii);  rtkiii  iH  Hubjcctt'cl. 

IthiMiiiM  Hfttontl  a  lower  lid  by  a  flap  taken  from  the  .side  of  the  aose. 
'rhi«  IIh|>  wiw  iiu'liidcd  iKitweeii  two  orescenfic  incisions  to  give  a  form  to 
llif  MHYiiulury  wound  tliat  admits  of  its  edges  being  brought  together  more 
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I 


ly.  BUshy  ha*  been  innnrnMitly  rjHotrd  by  spvenil  auUiors  (Meyer, 
AWrker)  as  taking  his  flap  tor  Uie  lower  lid  from  the  glabella  and  fore- 
head. F«g^-  29  nml  30  are  rpproduc«l  exactly  from  tbe  origiiiul  article,'  in 
wbicb  no  nn'itlirxi  is  uiadc  of  any  other  o|>eratK>n  exocjrt  a  siiggeiition  that 
tbe  upper  lid  inifiht  Ik-  ivKtiin-d 


Pio.  Tit. 


Pio.  30. 


\iy  a  .similar  flap  takrii  I'mm  the 
>m>l  of  theDoeeuiKl  tbeglabvllu. 
V«'l(>eaii  prpferrtxl  to  taki' 
the  Hap  fniin  tli«^  iiiulur  n-gioii 
far  tbr  up|>rr  lid,  ami  rnini  tbi- 
tein{ioral    ixyinn    l<>r  lliu    lower 

lid,  tu  obvialf  the    teiidein-y   U>  _e^^y  L_  ^^^j^ 

cdniMon  o^  the  refill  of  sub-  AitctDiwiiu. 

sniuent  (-tintraction.  and  tlii»  \a 

,Dr.  Kuapp'fi  invariable  prontiec.  Arlt  has  pr|x-«tedly  tnlceii  a  flap  for 
n»t»pnili«ni  of  tlie  upper  lid  fr*nii  tin?  cheek,*  ami  llasner  re-gtonnl  llio  iucer 
tbrrv-fimrtlis  of  tlie  lower  lid  by  a  flap  taken  from  tlic  Rlnlwlla  and  foiw- 
bend.  a«  iibowu  m  Viga,  31  uod  32.'     A  .limilar  Hap  cotild,  of  cuurae,  be 


Fi«.  81. 


Fio.  S3. 


After  I  tuner. 


After  lUiiidC. 


taken  from  the  temple  if  liett^r  tulapttd  tu  the  conditions  of  the  ckse. 
FIa.tner  uLut  deRcribiy]  an  operation  for  r<>«b>riiig  tbe  inner  atigl^  of  both 
Ikhi  in  a  rase  of  epithelioma.  The  |tarti*  involved  in  llio  diiteaite  were  cir- 
imni.'4^nl>ctl  by  two  elliplicnl  iiiei^ioiLi  and  difwected  odt,  and  tti  cover  tlie 
r«Eiiltiii]e  bared  s|Kice  a  flap  waa  formed  fmni  the  aUiu  of  tlio  side  of  tlie 
nose.  The  base  of  ihi?  flap  was  wpm-ated  from  the  inner  iinjile  nf  tJie 
hsred  itjuKv  by  a  bridge  of  ^nind  skin  ihree  lines  wide,  and  it)<  fiw  ex- 
tremity was  n<itehud  to  fitrm  a  runthiu^.  Tlie  intervening  brid^  was  now 
cat  thrmigh  iiml  diiwceted  np  t'l  form  a  sef()nd  flap,  whieh  was  ulid  down- 
ward and  inward  to  partly  fill  tbe  w.mnd  resniting  fnini  tbe  removal  of 
the  first  flap  and  to  laeilitate  tlie  l)rin<;:iD};  to^rether  of  ilK  edgeft.  It  does 
not  eeem  clear  why  the  fresh  edgtw  of  the  new  amtliiw  failul  Ui  unite,  forni- 


13l«(lidiiiH>li<>Ztliung,  Mint,  1S42. 
*  One(«  u.  t^ai-rnincli,  Bd.  iii.  tf.  171. 
*£Bttriiff  «iner  aiutomiAchtii  UogruoilunK  der  Au^nheilkunile. 
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Alter  Wc<k«i. 


Flo.  M. 


Jog  nn  nnrlivlolikplianiu ;  btit  the  author  !>tatc»  ilint  lir  saw  tbf-  paiict 
two  years  after  tbc  ojjtruuon  aud  the  angle  «-as  nearly  [wrfect,  TUe  oiiier 
cautbus  mav,  of  coiir«i>.  Im-  ra-<tored  in  tiie  same  way  by  taking  a  fla|)  fmni 
the  temple  or  tbo  olict'k,  a''  illuMtnilMl  iu  h'igii.  3^  aud  :14. 

It  tiNi  ufti^ti  hapjieciH  tliiit  tlu^  n^ioii  fn>m  vrhitrh  tiir  lln|)  i»  to  be  taken 
is  not  a  matter  uf  dioiec,  but  that  the  »tirgi.-uu  luiiet  "vtil  oMxtnliug  to 

[lis  oluth,"  niul  gvt  sound  ekia 
wherever  Ih- ran  find  it.  iiinea^ 
re|»>rt«il  by  I>r.  ^^t.  Ji>hii.'  the  jm- 
tkni'i  liair  bud  been  i^aujjhi  by  a 
reviilviti};  ^tlinft  In  n  mill,  iin<t  ii«r 
entire  ^imlp  hivl  \mtn  torn  off, 
from  forehead  to  occiptit.  Tfae 
vast  granulating  eur&ce  wa.'<  ricn- 
tri/ed  by  the  aid  of  Hkla^rafiiiig, 
but  th<^  niutractiuu  that  resulted 
If  ^^flH^^^^l^^^k       produi-eil  an  extenaivi^  ectmpiiin. 

T"       jfi^~^    .^^^^^^^^P^       Tbere  \va»   no  quuittion   here  of 
I  .^^^\..  T^.JB' ■'         utiliKing  the  «k[n  of  the  U-miJfor 

\^jfJ^         5^'^^B'**^^  furchftad  :  but,  iiut«td  of  takitiji.'  a 

^'^  ^       V^^P  z^^^  Rap  from  the  eheek  nenrly  vi-rlj- 

vx^\\^  duwDwanI,  as  is  usually 
doiw,  Dr.  St.  Jitbn  touk  one  from 
lk>l<iw  the  Inwor  lid,  so  pincinf;  the 
inctsionK  that  the  cicatrix  iiiMndd  fall  in  the  natuml  fiirTfin-  thai  is  found  nt 
tl>c  margin  of  the  orbitrularis  niiiscle.  Tlie  edge  nf  the  lid  wau  freed  by  an 
incision  about  two  milltmt^res  above  the  eiliary  border,  dissected  loow,  and 
brought  down  and  united  by  sutiirt's  to  the  e<lge  of  the  lo«-er  lid.  The 
incnsitiu  by  which  tlie  lid-edge  w-n.'*  fr«^  was  extendtxl  oiitirardly  to  a  |»iint 
about  three  uentimetrcs  from  tlie  external  «uithii»,  and  from  thu  ptiitit  a 
curvilinear  incinioii  wa.4  curried,  following  the  iial^md  fold  and  ki-cpiii}; 
about  two  «x-ntimrtm>  from  tiie  edgu  nf  the  lower  lid.  Tbift  iuoi^m  ex- 
tended to  the  side  of  the  nose,  and  then,  turning  sharply  ujkiu  itaelf,  ran  in 
n  sliglitly  ercsceniic  curve  (coueuvity  npwanl)  Mow  it-  liinner  «>ur>«e,  and 
db»tunt  friMH  it,  at  a  point  exactly  below  the  centre  of  tin-  lid,  twn  or  thrw 
eentinwtnw,  c<orres|Minding  to  the  width  of  tlic  gap  to  be  fdled.  Thw 
iueKiuu  was  prolonged  in  thc>  direction  of  the  ear  at  least  one  and  iH>e-li:ilf 
iuchci  beyontl  the  external  t^uitbiH,  aiMl  an  ineLnion  from  tlie  upper  eilge  of 
the  gap  left  when  the  lid  was  di.'«<tled  frtv  w;ii*  «Ii**>  carrit-d  outwardly  par- 
allel to  the  one  jitet  dowribod.  The  tongui^-likc  flap  Wow  tlw  eye  was  then 
dissected  up,  and  the  di^seetion  carried  at  lea*t  one  inch  lieyotHl  the  eanthtiK. 
The  flap  yeas  then  laid  in  the  gup  to  be  tilled  and  N^iired  by  tine  siitiinti. 
The  large  gaping  wound  iijion  the  cheek  was  filled  by  undermining  witJi 


Aflet  ^>>t'il.r 


1  Tmm-  Am.  Ophth.  Soo  .  I8».  p.  W7. 
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acKsors  tltc  lowfr  <<dgo  onir,  nml  tliiA  invWmtning  had  Ut  iv  von.'  pxteimive, 
— ai  leart  two  larhes — in  imlcr  tu  liiivr  iL*i  littlr  teii:'mn  an  \int»i\j\r.  (Figs. 
35  and  36.) 

The  li<U  were  left  united  (br  several  week*.  Tlic  n-milt  wits  vcrj-  «at!s- 
fActiiry,  Itic  sear  of  the  set.'oiKlurv  wiMiud  Im*!!!);  ^ciirccly  visible. 

I  have  n-stimtl  tlu-  hiuk-t  lid  by  u  1Iii|j  similar  iti  fona  to  (be  ouc 
juet  dcscriUil,  bill  Inkcu  fix>iii  tlie  fureliiiul  Dcarly  {mrnllcl  to  aiul  a  little 
«bi)vo  tin- evcbruw.  Tlic  nwitrix  (ell  iiitti  tin.'  Iiari»»itiil  wriiiklw  of  the 
forvhenil  and  tvMild  Imrdly  be  noliti'd. 

Some  yeU9  ngo  I  assi;»t«l  the  tate  Dr.  Ja«iP|>li  rani-nast  iti  an  oiirnilioii 
upon  s  i>aii«it  siiffV'rintr  fV>>in  tl»e  result  of  an  cxtwisive  burn.  Tiit-  skin 
of  tlie  upper  li<l  wan  dwlrttyed,  and  its  luargia  was  adlierent  to  the  edge 
of  the  orbit ;  lliere  van  nti  pslenstive  eieatrix  of  tJie  forplK-ad,  and  tlic  eye- 
brow had  entiivly  dlsapppan'd.     He  truit»]>luuted  u  flap  lakvu  from  tile 


Pio.  M. 


PlQ.  M. 


t>kiD  far  bot-k  iu  the  tempuml  n-giou,  including  a  iiarn)vr  rtrt]i  of  the  ecfllp 
in  its  outer  «Ige.  When  tin:*  flnp  wiw  in  pliicv  the  Imir  on  ite  upper  margin 
vu»  ramie  to  tjike  ibe  jxwition  of  the  oyhrow. 

Tjandolt'  de*rribe»  an  oi>eration  for  rppliifinK  ttie  Iowit  li<l  bv  u  flap 
taken  from  the  up|>cr.  The  whole  of  tlie  lower  lid,  exivpt  ii  j>art  of  tlie 
t»DJiin<Liiva,  was  reiiiKved  in  the  extiqiation  of  a  enreiii'tniii.  What  ro- 
main^d  of  th«  «injnu«liva  wax  adherrut  to  the  orbital  m.nrfrin.nnd  the  sbin 
bekiw  it  waa  eionlririal  from  a  previoiiK  niisiieecfwlnl  o|ieniti(»n.  The  eon- 
junctivik  was  freed  from  the  orbital  tnurj^in  and  ili?iM-(1cd  up  iMki^k  to  the 
ball.  An  ineitgon  ikoh  made  in  the  upper  lid  primllel  to  it«  margin  and 
two  millimetres  above  it,  extending  nt  eatJi  end  beyond  tlie  eantltiis  and 
carried  down  to  the  eartilage;  and  n  simitar  iuotfiou  ]iiinLtlel  to  the  tiitil 
and  seven  millintetres  al>ove  it.  (Figs.  ^7  and  38.)  TlK-llap  tbiia  niurked 
oat,  and  inclixlin};  the  fihrm  of  the  orhicnlaritt  mnt<'-1i',  wua  freed,  except  at 
the  eod»,  where  broad  altaebments  wcro  left,  and  wft-f  hi-oiight  down  to 
take  tbe  lAavn  of  the  hmer  lid.  The  njipr  Uinler  was  B(itche«l  to  the  con- 
junctiva, and  the  lower  to  tlic  margin  of  the  ekiD.     (Fig.  38.)     The  edges 


OPERATIONS   PERFDRUED   UI-OK   TIIK   HYEIADS. 

of  Uic  itecotwWj"  wYMiiiij  ill  tli«  iipi>er  lid  were  hiMUjfljt  togptlier  and  »i* '^ 
Some  veckn  later,  uiit-n   tiiiion   wan  complute,  liii;  jiGclteleti  were  Cll^ 
placed  iti  better  jHiettinn  at  tlu-  ranttii. 

The  secuncl  mctliod,  ur  that  by  direct  displnceinent  of  a  Hiip  Troai 
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adjacent  skin  by  a  sliding  moTenicnt,  b  soiiii-times  known  in  plastic  siir- 
gerj-  a»  the  "  French  method."  A  liint  of  it  is  givt'U  by  CpIbus,  though  it 
is  not  t^uite  clear  <.>xact[y  nliat  liis  |iixH'ediirt>  vas.^  Thi^t  method  was  fin$t 
applifjd  t«  blepliaroplasty  by  Dipflenba<'h  in  183;').'    Two  im-ijiions,  ABauA 

HC  (Fig.  39),  WLTL'  nmdt 
through  the  i^kiri,  iiK-ludiug 
the  di^easid  tl^t^iic,  mid  meet- 
ing in  a  |)oinl  in  the  sound 
skin  bt-lowit.andthririanglf 
thus  marked  nut  wwt  excised, 
A  n  iii4-i.-i|>ni  CF>  wiw  tbi-n 
nuidc  Imrizoiitftliy  outwnid 
frnin  tlie  cauthus,  and  from 
its  extremity  another  incision 
DK  duwnwanl  and  jiarAllel 
to  JiC.  CD  shiinld  in-  ratlter 
lougnr  thnn  the  Iwwir  of  the 
triangie.  Tlie  (lap  CT)EB 
wa*  dii?«eH*Hl  free  to  ite  b<BC 
BE,  and  transfern'«I  by  a  slidiug  nio%-ement  ilint  brought  C  to  -4  niid 
D  Ui  C  (Fig.  ^1 ),  and  wah  retaimd  in  its  ii,.«-  jyisitiMn  by  Mituite.  The 
triangiilnr  !i]iMx  €DE,  which  was  uow  dfiuided  of  skin,  wa»  left  to 
granulate. 

This  oixrntion  has  underg«im'  »  niiniNT  nf  inodifications  from  time  to 
time.     The  incision  DE  is  usually  carried  lower  down  ou  the  check  tluo 


I  fiwlw'»  irartfUlwo.  p.  41] 
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Id  a  i^ase  nf  i;j>itlK-l  Ionia  tons  ilbraae  iDvolvinj;  the  iiiiier  Uitrd  of  tiie  upper 
lid  and  tlio  luncr  angle  oi"  the  lower,  aix)  fxtetidiuf;  to  the  sidt  cif  tbe  in»c- 
bridge  and  qtiiti?  do«ply  back  int/t  tlie  oi-hit,  I  i>(>rrnt«d  an  U  ithowo  iu  Fig. 
43.     All  exteu«ive  vioatrix  of  the  side  of  the  mtse,  th«  rrault  of  catitciiza- 


Fto.  41. 
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tioiis  and  of  a  former  operation,  made  it  iniposeiblc  to  take  a  flnp  from 
the  elie^k  or  gtalwlta  by  the  Indian  method.  After  complcto  extirpation 
of  the  diseased  {larl^t,  tlit-  triangle  uf  «kin  obc  was  also  removed.  The 
iocigioD  ed  vai*  iiiudc  through  the  »km  of  the  temple,  externa]  to  the  eye- 
brow, and  it«  lower  cxtn-iuity  miw  couneotwJ  with  a   hy  an  iucir<ion  da 
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carriod  through  the  Rkin  only  of  the  lid  jii.it  aluivc  the  iid-iiiai^in.  The 
flnp  ftflWc  wa*  di-iiicctwl  l'r«>  to  i1.t  Im.-^e,  iind.  by  u  nlidiii);  niuvcuiL-nt,  a  was 
brx>uglit  to  a'  and  <i  to  d'.  (Fip.  -t-l.)  Tin-  li)w>'r  lid  wiu*  then  fn-wl  by  an 
iaeiiuoa  Jff  downward  and  outward  upon  tlic  clicok,  and  uii!>  drawn  up  to 
be  £titehetl  to  tlw  upper  flap  at  thf  eniithiis. 
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Figs.  45  anil  46  show  Uio  Itues  of  iocision  made  by  [[ssuer '  for  the 
furmatmn  of  i^liilin^  flaps  vvitli  uiirvwl  margiat.  The  jioiiifct  .if  tin;  Hapfi 
werr  I'ut  nil',  a*  ahowu  by  tiif  dolu^  lint*  iit  A  uikI  i.  ami  the  th*  end  vf 
tlie  lowpr  wats  unUctl  witli  Uic  buac  of  Uic  upitcr.  Ttiu  jHitii-nt  wua  Uic 
subject  of  on  extonsivo  opitbeliumn  involving  bvtii  li(I«  ud<1  exti-ndiiig 
bevuiitl  the  cautbiifi  uud  into  Uio  orbit.  Tbe  iiibsal  sido  ol'  the  eye  was 
ileuuilwl  of  vuDJuuctiva  in  extirpating  die  gruwtli,  aud  tlie  ovvc  lidit  became 
adheivtit  tu  iJil-  lull,  bm  sigLt  was  prtwrrvwi.  If  tlit-  iidd  Lad  not  uuited 
III  die  lull,  it  wuidd  liiivc  Ut-n  dilHctih,  if  ii<it  iiu|Misi>ibli\  tu  proveiit  tJiem 
frtiRi  uniting  witii  «ikch  <>di«r,  ain  tlic  ninr^iit*  of  Itotli  were  fre^h.  Thin 
np^rntiou  affords  a  froud  illustration  of  what  mny  lie  done  by  curvEHl  sliding 
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&»[».  Kitlier  uf  tlffDi  ivuld  b;  adapted  to  the  m^tonition  of  one  lid  if  the 
otiicr  lid  wt-rc  tirjuiid. 

Tram^luntutiun  fruiii  u  dtstant  region  of  a  flap  with  a  jKtlicIc,  knonm 
ita^  th«  Italian  or  Talian-otiiiii  mc-tlicd,  had  it^  urigiu,  like  tht  Indian,  iu 
DiutiUlioD))  of  the  DOW  as  a  punij^hmeiit.  AtU^inpt^  at  re^tittitiou  of  tli« 
lii^t  member  were  never  furbiddeu,  as  it  wm  hdd  tlukt  die  vi<-tiiii  Hiitlei'ed 
wlilili'inal  |>uni.-hRviit  al  the  huiKl"  of  die-  '<iiT]gi.'<>ii  tuiil  took  m'riiiu^  (bance^ 

Lof  faihirc.  Tagliao)xxi  wait  not  ihc  inventor  of  tliU  mfthod,  which  was 
|inii'ti?«!  bfforp  him  by  the  SiHIian  Brniica'*.  Imt  lii>  wmtP  the  Bmt  syn- 
tcnuitic-  work  on  th<:  riibjpct,  in  1597.  The  flap  ii^  taken  frum  tlie  urni  or 
band,  aud,  trntil  luiiou  liaa  taken  pUcre,  tli«  arm  U  bound  to  llio  lioad  by 
banda^EW  or  straps.  The  oijeration  in  tedious  and  painfid,  the  aufTering 
catL^  by  the  eonslrainwi  jujj'itioii  nuiiiitaiued  i(>r  many  days  beiii},'  serioiia, 
pod  it  would  now ^mxtly  be  coiii^iden-d  unlem  in {rxocpliunul  vmn^  It  lias 
not  been  fn-jpiently  npplie<l  to  bh-pharoplufsty  and  is  not  iijumlly  mentioned 
in  Dphthalmio  text-l>ooks,  hiil  !in.>  ^inii^times  been  found  nvailnble  at  n  la^t 
nsnurre  in  ras(>5  of  pxti>nMve  di'.'itriirtion  nf  the  akilt  of  Ute  law  by  burua. 
Such  a  <nsc  is  TT|Kirtt-d  by  Dr.  li.  H.  Derby.' 

l*oc.  dt. 
•  TraiM.  AiM-r.  Ophlh.  8op..  I«95,  p.  141. 
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The  mrtliocl  of  trnnspknting  »<tuall  flnjis  of  epiciprniis,  or  "  gmfting," 
was  nriginntfd  by  liovei'dio,  in  1869.'  He  iittiially  took  lib  grafts  from  the 
inner  surface  nf  tlie  Ic^.  Pinching  up  a  piece  of  ^kin  rni  the  inner  stirfiu-e 
of  the  tibiu  lietwcen  bi.4  foivfinger  and  tliiimb,  Im>  iiitr<xlu(-cd  the  point  of  a 
laiui't  ]mmlli-l  tu  tin*  bone  and  iit  n  (le|ith  nf  about  a  millimetre,  bn>tigiit  it 
Diit  thrt-c  or  lour  millhuflrni  lieyoiul,  iiiul  [la^iiil  it.  on  uolil  tlir  iUgi'.s  cut 
oiil  a  little  Ha])  of  epitltriuiti.  The  wouoti  left  was  Htippl«l  with  points  of 
blood.  He  thc-ii  pliiL-od  the  Inmx-t,  carrviu);  the  gmf),  uu  tlie  graniiLitiiig 
surface  and  with  llie  [wint  of  a  nwHile  Aid  tin*  graW  in  place,  mnviiig  it  a 
little  biH:k  aiitl  Ibrtti  to  make  mn:  tfuit  ilA  edges  were  iiut  turned  iu  uotl 
tliiit  ill"  (iiTp  ?iirfu'V  lay  evt-nly  iu  contaf-t  with  Uk-  gniutihttion^.  ^VIk-m 
the  (l<iMrt.'d  number  of  grul^  luid  bwu  Irunijpluuted,  be  retainod  th^u 
with  strips  of  dioebylou  ploi^tci',  which  were  not  removed  for  tweuty-fonr 
hours. 

Oilier,'  iniiu^ad  of  tmnsplaDtitig  tlitsc  Httlw  grafts  of  epidermU,  use*l 
larger  flapp,  from  four  to  eight  or  mure  (*titiitK'tri«  in  diameter  und  in- 
cluding not  only  the  wiiiorticial  layors  of  the  »ktii  hut  the  whole  derm. 
H(!  insi«tH  tliat  the  cimtrix  should  not  simply  lie  freshened,  hut  that  the 
inodulur  til^»^ue  should  be  removed,  and  the  new  Jlap  apjilied  to  tK>und  imder- 
lyiiig  tiatiue. 

Lawsou'  first  appliwl  gmfting  to  the  wyloration  of  the  pyelid  in  a  ea« 
of  ectropion  of  tlic  upjHT  lid.  After  distsectiag  the  lid-murgiu  fnx-  and 
uuIUug  it  by  tantorraphy  to  the  margin  of  tlic  Iowit  Hd,  lie  leA  the  Twiilt- 
ing  wuimJ  until  the  fourth  day,  when  it  was  itn'crcd  with  hcultliy  gnimi- 
lation^,  sad  then  traiiKplunt«(l  a  pioi«  of  ukin  "tho  size  of  n  threepenny 
piece,  and  two  days  later  another  portioa  the  size  of  h  silver  fourprnny, 
Botli  ]>iec^  rapidly  imllcd  to  the  grauututiug  surface,  and  the  iipace  between 
them  wa.s  ii[)««dily  Rlletl  np  with  new  eientrieial  liHSiie." 

Wwker*  eoverwl  th*'  wholf-  granulating  Hiirfiu-E>  wmpletely  with  a 
*'  mor>aic"  of  :imall  dermic  grafts  Inken  from  tlie  forearm  or  arm.  Ht 
pinched  up  a  little  fold  of  ekin  with  tlie  linger  and  thumb,  tran»lix<^^1  it 
with  n  8nml!  bit'toury,  and  freed  it  with  a  {uiir  of  curvtil  si-t»s<)rtt,  fi>rining 
a  flap  whioh  nf^r  ouiitrfli-tiou  measured  ^x  or  eight  ntillimeliva  iu  diameter. 
"When  a  Bullidcnt  number  of  audi  grarts  had  boon  Imu^^plaDted  tliey  were 
covei^d  witli  gold-l)cat«r'3  skiu,  and  uvur  tlib  a  rciaiiiiug  comprese  and 
bandage  were  pliieed.  Tn  ca«<8  of  ectropion,  af^r  freeing  the  lid-mai^ln 
and  uniting  it  with  the  other  lid  by  tarsomipliy,  the  gaping  wouml  vras 
left  for  Meven  dayn  tn  form  a  granulating  surfacr  lipfore  the  graft*  were 
truosplaotMl.  The  lid-margins  were  allowed  to  remain  united  for  several 
monthi^.     i^ter,"  hf  advised  the  immediate  trnni'plantatioD  of  the  grafts 


*  De  la  QrtOii  ^liilL-rmique. 

t  Hull,  it  I'Ankd.  <]»  MM.,  ISTli,  p.  S4S. 

*  Lnnoct,  NovrmbiT  19,  1S70. 

*  De  111  (Jn'tTi-  iliTniitiun  un  Cttinirgi»  omlairp,  AnnalM  d'Oculiitique.  JSTS, 
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apon  tbe  fresh  wtjtmd ;  if  they  do  not  liw  Ihiy  can  still  be  replawd  by 
others  aApr  fpnnu lations  bavc  forntnl. 

Transplfltitati'iii  I'mm  a  dif^-taut  rc^oo  of  a  flap  n-ithciut  a  pedicle  lias 
becQ  quilf  fraiitputly  wstprit-d  to,  Biiiijier.  of  Marbiiry,  iu  1823,'  rcslorwi 
a  noec  ti«»troy«I  by  lupus  vvilb  a  fla|>  of  skiii  takt-u  from  tbc  liiigb,  witli 
pnninl  •mnx':*^  Tbori-  U  »  Io^-jhI  tliat  tlie  ImliaiLi  (-iii|iloy*^-d  titU  riu'thud 
in  rbcir  rhinoploiitio  ^pi'ifitions  several  oentnrip**  ago, — that  they  tran^planl*^ 
flaps  from  ih^  skin  of  the  gliiltal  it^on,  first  increasing  tlie  circulntioD  by 
palpation  ami  rricticii;  bnt  the  history  of  thi-sc  o|ifniti()nfl  ij-  Kenerally 
considem)  railu*r  a|wcrT,-plial,  Butler  liad  jimbably  hi-anl  tiC  tliem,  but 
attributea  tbem,  in  Il.tidibratt,  to  Talia<!oti)u,  who  frum  "the  brawny  |>art 
of  prirter's  bum  cut  supplemental  nt»st«."  vtv.  he  Fort,  hnwi-vpr,  whi* 
madt'  tbe  tir<t  sttiimpt  to  apply  tliid  mctluHi  to  bk-phurupluaty,*  states  tliat 
be  wait  led  to  try  the  cxpmmcnt  by  ne(.ijunti<  that  ho  had  mvu  in  tho  Indian 
Anntils  of  ,Vftik'inr  of  oyicmXionB  pc-rforracd  by  the  natives  for  the  resto- 
ration of  the  Doee  by  flnpa  takeu  fW>m  the  tikin  of  the  buttock  either  of  the 
patient  or  of  any  one  ebe  who  might  t>e  willing  to  supply  it  lor  a  ooo- 
eid<?raliaa.  H«  took  a  flap  frr>in  the  arm  laiye  enougli  to  cover  the  whole 
of  tlie  d<«iKlpd  finrfaoc  and  i-r^ainod  it  in  place  by  wven  or  eight  sntiires 
aud  a  light  cxnupr^si.  It  Nloughe<l  completely  in  a  fi>«'  davH  :  a  result  whidi 
was  attrlbutnl,  [M-rlia{M  conrctly.  to  the  fact  that  tlx-  tmnHplantc*!  nkin  was 
too  thick.  Two  yciir=  later '  be  operattxl  on  another  jKilient.  tukiug  care  to 
free  the  flap  ooraplctc'ly  of  fat  and  subcutaneous  ti^ne,  and  met  with  oom- 
plete  sucoeflK.  Sucees^ful  ca^eK  w«iv  aliio  roportMl  by  Sichel  *  and  by  Stell- 
wag,*  in  1874.  but  the  method  wo^  not  cxtcnHively  adopted  ami)  brttught  to 
tbe  attention  of  Itritiitli  surgiH^nx  by  Wolfe.' 

Wolfe  reported  two  8iic«ew«ful  c*i^e«,  and  the  0[)emtion  ba»  since  b«cn 
tHaally  known  by  hiR  name.  They  were  cnsen  of  eieatrieial  ertropion  in 
whieb  tin-  f  kin  of  tbe  lower  lids  was  deetroyed  but  the  conjunctiva  and  lid- 
maj^n  remained  Eound.  The  lid  was  freed  by  rq  iorision  parallel  to  the 
mar^u  and  two  lines  below  it,  drawn  np  into  position,  and  united  to  the 
upper  lid.  ITie  Biiut-e  ihiw  left  bare  was  twn  iiiehen  long  and  one  inoli 
broad,  Tbc  hardened  eicatri<-ial  (iulK-iituiieouK  (issue  wa-f  cKhitcI  away, 
and  tlic  mar]j;!ni^  of  tlie  wonml  were  undcrmiuMl  so  b»  to  tterve  ax  a  frame 
iat'i  ubi>-b  Ibi-  new  flap  wojn  tii  bo  inwrted.  Tbe  retpiired  flap  wa«  then 
removed  fmm  the  fopeami.  earefnlly  freed  from  fat  aud  subcutaneous  tissue. 
and  applied  tn  tJie  gap,  being  so  set  that  the  old  cicntrieial  skin  overlapped 
Its  ed}pra  and  answered  the  pnr|K\*eor  !*tileh«t.  Tlie  whole  was  covered 
with  fioe  gutta-percha  ti«Mie  and  over  this  a  liut  ootnpr(««i  and  bandage. 


>  Onu-fe  iin<l  ^Valther.  Bd.  iv.  S.  SRS. 

■flM.  HvMoiii  ,  Miiri,  1BT3,  p.  1-10. 

"  Bull,  de  I'Ai«l.  de  SI^kI  .  1872,  &  fl*rie.  t  i.  p.  »6. 

•  IhiL.  1675.  t.  i».  p.  fi74. 

■  Anf[«in.  Wicn.  Med.  Zvhuag,  1874,  n.  83. 

■  Mml.  TtRim  and  OuHto.  18TS.  vol.  vl.  p.  608. 


OPERATIONS  PERPOBUED  WOTS  THB  RVELnW. 

The  dressing  wa.^  not  <lUtiirl)<<<l  until  t\w  tliird  ilnv.  Bofon*  tlm  uiiic  but 
four  or  fivi-  oa'*w  had  Vh*ii  rp|»oH*^,  hiit  fbf  i>|H>iv-iti<>n  has  bwo  iHTronncd 
very  frequently  siiioe  in  Knglaiid,  on  tln>  Continent,  iitid  ]iarticiilarl>-  in 
Amerioi ;  so  that  Wolfe  has  tho  merit  of  bringing  thiH  methtKl  of  blepha- 
ropWty  j>nimiaetit!y  before  tlie  proft-ssiua,  but  whatever  credit  attaches 
to  origiuating  it  unquestionably  bclonjfs  to  Le  Fort.  Wadswortb  6rst 
{lerfurmcd  tin-  ujiurutioii  in  tlu!;  ouuiitry  in  1876,'  and  a  numlwr  of  oilier 
Ami-rityui  rtui^^m?  Imvc  reported  o|XTatioiis,  a  larj.i!  pi-ojiortiiMi  of  wbic-b 
are  recorvlwi  iii  iIil-  tliird  volume  of  tin;  "Trurisiwrtioiu*  of  tlw;  Amcricnn 
Ophtlittlniolo|;icul  Socu'ty." 

Comparison  of  the  oxperieiioes  and  views  of  various  operator  suggests 
the  following  )Joint8  as  lo  tlio  details  of  the  oi)eration  : 

The  strieKsit  antiseptic  precautioDfl  should  be  obseired  before,  during, 
and  nHer  tlie  oporation.  The  ekin  about  tlieey«  and  in  the  re^oo  from 
whieh  the  flap  la  to  be  lakt-D  sliotild  lie  wa.'*h(«<l  with  Koap  and  water  atid 
liathed  with  bit^liloridi-  solution.  To  <letrrmin<-  utroiimtely  the  ijizc  of  flap 
required,  to  sccuru  tlie  oc«<ntio»  of  bleeding,  and  tu  avoid  delay  in  ttuas- 
planting  the  Hup,  the  i^paoc  to  l>e  filled  is  tv  be  pn-parud  Rnt,  In  raifc  of 
eicairieial  ectropion,  to  which  this  operation  bait  boon  usually  applied,  the 
lid  is  dissected  tree,  placed  in  position,  and  securely  uiiitcd  to  the  otlier  lid. 
The  ^ir&oe  of  the  gaping  vrotind  thus  made  should  Ite  freed,  so  far  as  pos- 
sible, from  cicatricial  tissue  until  oimpnrjilively  swund  underlying  tjioue  is 
reachi'd.  If  bleeding  does  not  oeose  spontaneously,  it  may  l»e  (Theeked  by 
hot  watiT,  and,  if  oecessan',  by  pinching  ojiea  veaeels  with  the  forceps  or 
holding  llieni  lit  small  i-lampA.  The  denndetl  f^pnce  is  then  elcan^'d  of 
clote  and  Imthed  with  bichloride  wa»h  or  sterilized  salt  %vater,  and  covered 
with  ganze  wet  -wJtli  the  Milution  while  the  flap  is  beiu)^  prepared.  Some 
surgeons  objtxrt  to  the  use  of  the  usuni  iiiitir*<*pEics  upou  surfaces  to  which 
flaps  or  graib  an-  to  Ix-  apjilietl,  bceait.*e  of  tl»eir  coagulating  effect. 
Thiersch  recommends  eomraon  salt,  6  to  UKX). 

The  flap  is  usually  taken  from  tlie  inner  snrfaw  of  the  arm  or  thigh, 
Kinietiraes  from  the  side  of  the  clnsL  Jeffries'  and  Juler  have  su^ested 
tl»e  prepuce  as  affording  the  Ixwt  kind  of  pkin  for  the  purpose,  as  in  &ct 
it  does,  but  there  are  practical  difiicultiee,  to  say  nothing  of  sentimeotal 
ohjectioua,  in  the  way. 

As  there  i9  very  considerable  imini^Iiatc  rtitraction  of  the  skin  when  it 
)S  removed,  the  flap  outlined  should  be  about  oue-third  larger  ihao  the 
space  tf>  lit'  covered  :  some  oiMTutora  have  niu<te  it  nearly  twict'  at  lai^.  I 
have  found  it  u  good  way  to  take  the  slue  aud  form  of  a  wound  to  lay  a 
pieoeof  thin  tissue-paper  upon  it  and  cut  out  the  part  stained  by  its  siir&oe. 
This  can  he  laid  njNm  tli*-  ■kin  and  a  line  marked  out  with  a  scal|icl  or  a 
pen  parallel  to  its  edges  and  ut  a  proper  diatanoe  liom  them.    The  flap  can 


1  Tmu.  Fifth  IntfmKtional  Ophthsl.  fongrt«. 
'  Tmna,  Amur.  Oplilh.  Soc.  1686.  p.  US. 
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tbcD  lie  oiit  out  wltl)  a  M:al{>cl,  or,  tus  some  ojwrntori  prefer,  wiUi  n  jiair 
of  prob«-point<^^  sci«u>n(.  So  far  as  |io#isible  the  ek'm  otilv  in  Uissected  out 
and  U  afuiTwanIs  laid  neros*  tlie  tiiigor,  while  any  ivmaioiiig  fat  or  sub- 
cutaneous tissae  is  carefiiUy  reoiovtil  with  a  jiair  of  «ci&«>rs  cur\'«l  i>u  tlie 
flat 

If  tlie  flap  '}»  fgiind  to  l»e  too  largo,  it  U  slightly  triniiiiii]  to  onahlv  it 
Ui  \w  in  its  nrvr  position  sjuootbty  without  creaiting  or  foUling  nt  its  edges. 
AiiUiorilics  var\'  iu  to  the  use  of  siiturcj^  »ome  avoiding  them  entirely  and 
otli«rs  using  tbem  fra-ly.  Gvaerally  the  adxice  is  to  disftense  with  th^m  6o 
fiu-aa  possible,  and  n-bcii  tlie  Hup  cannot  be  kept  in  ploue  without  them  to 
uiie  very  Gir*  aiili>«ptio  thit>ad  sud  inMTt  it  fttijibi-fidally.  ()rdiiiur>'  i^utuns 
crtat^  points  of  suppurjliun.  Wlit-n  the  llnp  is  ean-rully  luuuklcd  iu  place 
tHc  parts  are  covcri^l  with  gold-ijcaU'rV  ^\i'm,  or,  sis  sujg^-slwl  hy  Fryor, 
with  rnoiiitened  gold-l)eiiter'!*-*lcin  plartU^r.  Over  tliiit  io«]uroriii  may  he 
dusted,  or  a  few  Uyena  of  i<Klof(irni  or  hirhloridi-  ^iize  miiy  Ih?  phu'eil, 
and  the  whole  covered  witli  a  cotton  compress  itnil  retaining  Ijandnge.  The 
drcfiuog  sbouhl  not  be  distutifed  for  four  or  Ave  days,  unloi^  it  U  thought 
beet  to  remove*  all  hut  the  tmaHparent  gold-l>eater'3  skin  through  whidi  the 
ooiulitioa  of  llw  flap  luay  )ii>  noted. 

Some  eui^'MnH  oien-ly  Inild  tlie  lid-nuirj^iiL^  t^^'Uitr  by  suturut  to 
e«cun!  imniubility  until  tliv  flnp  ba«  united,  while  othen)  unite  theu  l>y 
tjtrsorraphy  aiitl  do  not  M'parato  them  for  several  months  ur  a  yi^r.  Iu 
view  of  the  strong  tewleney  to  coQtnctiou  of  the  new  lid,  tiie  lutter  plan 
would  seem  the  more  rational. 

Ai^  to  the  linal  results  of  thl^  nietlKxI,  it  must  be  confiidered  o^  Milt  on 
trial.  The  im[>ortaDt  |M>int  to  be  dmiled  in  the  extent  to  wliii^h  the  tnuts- 
phinled  flap  may  lie  ex|K-et(Hl  tj>  cuntra<!t.  To  dclertnine  thii^,  rejwrtt*  of  a 
ouDSHlerahlc  uuint)er  of  caww  nircfully  olBer^■ed  several  yeare  sulwequent  to 
tbc  operation  are  required ;  uud  tJiusc  are  wanting.  Sucoeseful  codcs  a  few 
weeks  after  tite  optmtioa,  when  tliey  \mve  ^nerally  been  ro|)ort«d,  leave 
scarcely  anytMt^  to  be  desired  ;  but  tlie  subsequent  eoutraetiou  iu  many 
haa  been  exceaive,  and  in  souio  the  *la[i  Iia*  nhnink  to  a  uicrr-  line  or  has 
apparently  diiMi|)pcorcd  entirely  by  alMorptiou.  On  the  other  hutid,  in  a  few 
cHH«  that  luve  been  oliecrvi^l  after  c<)iu[iariitively  long  iiiter^'aU  the  n^tilt 
hsui  been  verj*  cncoiimging.  In  SicltelV  mse'  the  result  reniaiiwl  esecl- 
lent  at  the  end  of  fifteen  months.  In  Zebender's*  the  flap  ahnink  for  six 
weeks,  but  remained  afterwaids  stationary  for  a  year.  In  a  case  rc(x>rtcd 
by  Gruoiing*  the  flap  oomraoted  for  a  month,  hut  nine  months  afterwards 
there  was  no  furttierfthrinkage.  A  vane  reiM>rted  by  Kryer,*  however,  ehowri 
tluit  the  laift  word  rannot  be  said  in  refen-iiee  to  ii  llap  tninspUintcd  from  a 
diftlant  port,  even  at  the  cud  of  tliuic  long  periuds.     A  wound  an  lacb  and 


hoc.  cll-,  1874. 
'  KUn.  HoniiUbl.  fUr  Augralieilk.,  18T9,  p.  2l«. 
■  Tnna.  Am.  Oplitli.  Buo.,  1888. 
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■  quarter  in  length  and  iLree-quarters  of  an  inch  in  width,  left  by  the 
rtinoval  of  an  cpithclioDia  of  thp  lowor  lid,  n-a«  covcrcil  hv  a  flap  of  (^kin 
takeu  from  the  Ibrojipm.  The  Hap  as  oulUii«l  was  Hiiw  a*  lar^  a«  the 
qnce  to  beoovertd,  bm  fittttl  il  utTurati-ly  atUT  tiu:  immediate  sbriukage. 
Ijghtwii  ntoiilh^  later  iImtc  hml  Ixn-n  "  litlU-  itr  ui>  rt-traitimi ;"  Uil  wIh-ii 
•eeii  *ix  yt-ar*  aftiT  the  o])omtti>ii,  the  tiiip  had  foiit)-a*'t4?d  to  uiiv-third  of  an 
incli  in  il8  long^t  diumrter  nixl  an  ectnipion  had  Uvn  proditc«d. 

In  lliis  TOniiertioii  the  InvfstiKations  of  Garre '  are  itilerestiiip.  Kx- 
aminuig  dermic  )p«fts  (bur  or  five  month:?  after  (raDsplanlatioii,  he  found 
ihat  the  origiual  v««el>i  of  the  iikin  of  tW  flap  had  iiiidcryt^ne  hyallue 
de^ienenitiim ;  while  tlie  ueu*  rapillarieH,  proceeding  from  the  neighboring 
jwrt*  ami  ili^|n«s(xl  in  hxips  pi-m-tnitinir  tl"'  denn,  were  siirrouuihti  Mith 
n»nnd  wlh  and  plsismn  to  form  gmnidatioDi?  whiph  were  coufouudtd  with 
ihiMKT  of  t]ie  raw  surfaoe.  The  new  vascidar  loops  advanced  ae  far  as  tlie 
tapillie,  but  xiwy  vn-n-  rare  siid  did  not  form  n^^ular  aiia^tomo^^^  it"  in 
muud  skill.  He  cunolud«.-3  from  ihist'  fnets  thai  tlii.*  iim-1'u1  part  of  thi-  ^rafl 
iei  rrduced  to  llic  dt-ep  layers  tif  the  cpidcmiiis.  whik'  the  d«rmic  layer  is 
aliHorlMxl  and  U  n-pliK^'«l  by  ww  i.\>nnwti vt*  it«MC 

In  tlH>  ntcthod  kntnvn  ai^  Thiersch's.*  the  tnu»plnntpd  flap  inchidee 
only  the  e^Hdermi^  and  a  suporfictal  layer  of  the  derm.  It  »  ib>ti8lly  taken 
from  the  inner  eurfacv  of  the  arm,  nhich,  ar>  well  as  the  wound  to  be  «>v- 
erwl.  hart  Uvn  pn-vion^ly  pir-puwd  n.*  din-dt^l  in  tlie  for^  of  the  skm-flap. 
Whih'  ihi-rikin  i.-i  well  ^retohoii  by  (jrasping  ih»*  otlier  wide  of  the  limb,  the 
thin  llap  \»  sltnved  off  with  a  razor  and  immediately  tramfrrml  to  the 
di-JHidcd  fiymx:  It  may  be  etid  direrllr  fnmi  the  ramr  by  nu-aits  of  a  tiiiv 
probe  and  cnrefidly  adapted  to  the  raw  surfeoe,  which  i*  to  be  TOnipk-ti-ly 
«ov«*d  rttber  by  n  single  flap  or  by  !»p\-eral  i^tiipe  plaecd  closely  sidt'  by 
wde,  Tht-se  fta|is  are  applied  to  fixwh  wtmnds  or  to  griiiidfltin;;  airfares. 
In  the  lattrr  «!.■*■  Thiei-sch  firt^  KTai*^  off  the  f«|iiTfK-iai  layer  of  the  grau- 
i>lnt!oD»  with  a  sharp  ttin'tle,  a»  he  mti^idiTTf  m-w  gmniilatioii^  with  tltdr 
delif«te  cnpillarii^  prone  (o  bleed,  unfarorablo  to  the  ikdhenoa  of  graft*. 

OPERATtOSS  FOB   PTOSIS. 

\»  the  tc\-ntor  in  nearly  all  coi^es  ha.')  little  or  no  pi>w«r,  not  mueh  ii  to 
be  expected  ftt>m  itt*  ad\':uuvnui)t.  and  altfmpt!i  in  thb  direction  tiave  not 
pnn-wl  .siKWwfbl.  li  miiy  \x-  rtm.vid.-nil  applifsble  only  \k>  «t*9  in  wlilvh 
the  uitiscle  has  Iwn  d<-l:u'iitil  fnnii  i1m'  ciirtilajp'  by  n  wimnd.  In  all  olber 
OKK,  exevpt  the  hy|iertniphie.  (lie  <>|>fmtor>  um  '»  to  )>rr<n)f>tp  the  itnpple- 
mcniary  oilimi  of  the  tm-ipitofrxMitalis,  and  tlk-  n-Milt  murt  at  l«itt  Ic 
mfKrfeci,  ta  thu  musdc  dmv*  lliu  lid  up  lila*  a  veitkal  curtain  iustvad 
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!mw|«ng  it  iijmard  and  liackward  over  the  convexity  of  the  hjill.  a»  U 
difiK  by  the  levatur. 

Tbe  simplest  opt-ration  is  tli«  rcmovft]  of  an  diiptical  piece  of  nkin  from 
the  lid  and  bringing  tbe  edges  of  the  "wound  togPthpr  witli  siiluivs.  This 
flap  nuy  U-  made  us  large  as  in  pos^ihh  without  prm-fiititi;^  rlotiun'  oi'  llic 
eye.  A  sliglii  a])pai\-nt  exceea  may,  however,  be  allowwJ,  a»  it  will  be 
overcome  by  thv  ortion  of  the  orbicularis  titrctcliiiig  tli«  likiii.  Tliis  opem- 
tion  gives  entirely  sattsfa<tnr^-  r&tultH  wlii'ii  tliert'  in  simple  n<diiiid:iti<.'y  of 
tlie  intepinienl,  and  will  ofVea  aiL>iwur  si^  well  as  auy  otJicr  in  IIh-  i'li)j;bter 
caere  from  other  causes;  but  In  tlie  hi^hir  diirruM  of  ptuitii),  luuticularly 
of  il>e  paralytic  form,  the  eflert  is  iiu^iitHciciit.  mid  tlic  ilerurmity  prrHlmitl 
by  the  vertical  stretching  of  the  akin,  with  oblitcratioii  of  Ibe  lap*o-orl)itul 
Sold,  u  u  iieriuiw  ubjectioi). 

By  Graefe'H  ujHTutioii'  the  lid  id  ahurtciicd  Biil>ciitaiii<oiL'«ly  und  the 
powt-T  of  ihc  orblouUiric  i»  wenkeiuHl.  A  li<>n»i)tit^  iiwi-iidii  of  tlie  aIcIu  ih 
made  throiigboiil  the  whole  extent  of  the  lid  and  five  millimrtns  ahovo 
its  free  uiai^in,  and  the  edffes  of  the  uound  are  iindermineil  and  sejMinited 
widely  by  drawinij;  ihein  a|)art.  A  iHtnd  of  niiiwiikr  fibrrat  eight  or  ten 
milliinetre-i  wide,  in  then  extUtd  down  to  the  tarsus  and  tarsMxirbilal  fascia, 
and  the  wound  i^  doited  by  deep  sutures  tliat  include  the  whole  tluckn«>» 
of  the  muKcle,  as  welt  as  tln^  ed^  of  tlie  skin.  If  tlie  latter  is  redundant 
a  strip  of  it  niiiy  lie  exciinil. 

Gillet  de  Grandniont*  mukv«  u  !siibcutarH>ou«  eiccLiioa  of  tbe  cartila^ 
aa  well  m  of  the  muH^le.  The  extent  of  the  excision  required  U  determine 
by  couijnntton  of  ibc  dlstanee  U'twoeu  tiic  fn.i?  luarfctQ  of  the  lid  and  Iho 
ii|>]>er  edge  of  the  eyebrow  ou  ihL-  two  sides  while  the  e>cs  arv  fixed  un  au 
ofrject  direiTtly  ui  front.  Tin?  lid  i»  hehl  in  a  Snellen  elaiup  with  an  ebony 
or  horn  ]ilat«,  an  incwion  of  the  »ki»  two  and  one-half  «'utini(.-tre«  long 
h  made  parallel  to  tlie  frw  lid-tnargin  and  three  or  four  miUimetre^  above 
it,  the  akin  in  umlermintd  and  i\n  eilgea  arc  strrtche<]  well  apart,  and  the 
moede  is  excisiTd  ao  as  to  Uy  bare  nearly  the  whole  of  tlie  cartilajie,  Ati 
incision  two  centimetres  in  length  und  Ironi  two  to  fi>nr  niiUiiiii-ti-cn  uliove 
the  lid-mar^n  is  then  <-«rried  thrMiigh  tlie  cartilage  doM'u  to  the  plate 
fif  the  clamp.  The  vmh  of  this  inei^'inn  are  iiiut«l  by  a  convex  incision 
upwafd,  wboM-  iK-iglit  at  the  middle  ie  detcriuimd  by  the  amount  of  sbort- 
i-ning  re<jiiin>d,  and  tlie  N-milunar  piece  of  cartilage  thus  marked  out  is  re- 
moved. The  deep  \i&tU  of  tlie  wound  are  nniteil  by  Uiree  aiifiw^ptic  catgiit 
tbreaila,  not  paserd  tiirougb  tlie  akin,  whit-li  is  allowed  to  clofw  over  the 
Bucuren. 

Dnuisarl'  first  pro[HM-d  u»  ^•oItl^l■l^  the  enrtilage  with  tlic  frontal 
maself  by  meaufi  of  wilionmnenuii  eicatrinal  linnds.  Ho  made  an  incision 
through  the  .skin  along  the  iipixT  holder  of  ibe  tarsus  and  parsed  tliiee 

■  Arcb.  fur  Opbtli.,  Ii.  S,  p.  C9. 
*  Jnum  d^  MM.  de  V^m.  ]8»1. 

■  Annial«*d'Ouulialli|U«,  July,  1880. 
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raigiil  li|^tiire:i,  six  or  eight  millimetn?^  a|)iin.  thrMii^h  the  cartilagp  n»^ 
miiecle  to  emei-)i^  above  the  eyebrow,  kaotted  tiieir  cndh,  and  allowed  the 
Bkin  to  unite  »v«r  tliem. 

Pagt-oabH-'her '  lutxlitifHl  thn  operation  tm  AiUmwh.  TIlp  mVm  '\»  not 
iuciscd.  ICach  end  nt'  a  !<tn>ng  .-iilk  ihn-ad  Lx  atbu-hcd  ta  a  n>f<dle;  une 
D<.i.-dlv  is  entered  juiit  ubovc  tlH-  lid-aiuri>ia,  };as!icd  Uorisutitally  bcueatli  tbe 
skin,  brought  out  two  mUlimetrcH  from  entrance,  re-entered  at  the  satoe 
IMiint  aiid  [mj^sal  beueaih  llie  skiu  to  eiiKTj.'e  a  fiDipr's  breadth  alMJve  tbe 
eyebmw;  the  uthi^r  uewile  is  entered  where  the  finrt  oi)*-  wac,  aiiJ  [tasMetl 
dirccUy  up  Uuicuth  tbu  »kiu  to  emorgv  on  tin-  bTx>vv'  by  thf;  idde  oftlio  pviut 
of  exit  of  the  first,  'I'ht-  two  ends  of  the  tbriiHl  aiv  then  tied  over  a  piece 
of  nibbcr  dmiua^tubo  or  a  roll  of  plaster,  and  it  is  either  removed  after 
some  days,  if  aufRcient  inflaiainattiry  artiou  bai^  btvii  exeiled,  or  w  gradu- 
ally drawu  out  abovu  ai<  tho  loop  ulnrrateH  ittt  way  through  tlie  ttubcutane- 
0(is  tijwtic.     Twu  wu'lt  (fiiturfis  an?  wkLHi. 

Weekvr*  cotnbinw  the  o|K'rftlioii^  of  Gracfc  and  of  Pagonstflober. 
AfW  excLsing  a  band  of  niu^lc,  and  in  some  ra^8  a  8itinll  flap  of  skin, 
as  in  the  Graefet^teralioii,  he  ))aseie;«  the  two  ends  of  tiie  threatl  tbrott^h 

the  .-iiln  and  miisole  at  the  lower  margin  of 
the  wound,  leaving  a  bridge  five  or  six  milH- 
mctrw  wide  Iietweeii  tlie  entranee  |Miiiit«,  aad 
beneath  the  RiiiHitcat  the  tip)K-r  miir^iii,  hriii^ 
them  out  on  the  brovr,  and  tiw  them  in  u  bow* 
knot  over  a  roll  of  kid.  Tho  tlircads  arc 
tightened  from  time  l«  time  uatil  iLe  loop  in 
drawn  through  a."  in  the  PngeiL^techer  opera- 
tion. The  rtwill  U  thf  prodiictiim  of  »ul>- 
miiKcidar  cicatricial  band«  and  a  di'pres.'^ed 
cicatrix  of  tbe  skin  in  the  oatiirul  fold  of  the 
lid. 

Kunn'  frcci^  the  hiiiertioD  of  die  occipito- 
frontalis  ami  iinitc'<  it  8uboiiluiecKiHly  witli 
tlio  upper  margin  of  tbe  tarsal  cartilap?. 

Paniia '  makes  a  hnrizoiital  iiiri.sion  twn 
ecu ti  metres  long  down  to  tlic  periosteum,  just 
Iw'low  tho  margin  of  the  orbit,  and  one  throe 
eentinietrpH  long  juht  above  the  eyebrow,  and 
diasMtK  lip  the  bridge  of  skin  and  mn»clp  t)etwnen  Ibeni.  A  touf^ue-^apcd 
flap  of  skiu  and  muscle  is  then  formed  on  the  lid,  with  its  fnw  end  at  llie 
lower  of  tlicse  inoinionti  and  its  base  at  the  tarso-orbitnl  fold,  and  i:*  dninii 
np  under  the  bridge  to  be  atitc-hed  by  three  sutures  to  tke  upper  edge  of 

'  InttrmntioDKl  Cun^rOu,  Lrfndvn,  Iftfll. 

*  Annnlw  d'Ociili>ti(|uP,  July,  IMS,  p.  39. 

*  Winn.  Mnd.  Wnbonichr. ,  1893,  8  uiid  9. 
'  An?h.  jOiiliialiiiol.,  lASi!,  p.  1. 
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th<*  np{»r  vnMiml.  Thb  flap  U  cifrht  nnltim('ln>s  wiilp,  am)  nl  iu  ha.-^  the 
inci^ioa  is  raiTHil  tlimiigfa  tlie  tantii-orlutiil  folil  at  twh  Hide  fur  tlx-  whnl<> 
widtli  of  (be  iid.  To  prevent  c\'ereioD  of  the  litl-tuar^fin,  two  lateral 
sutuKB  are  used,  iaduding  only  the  stispen&ory  tifrsment  and  <»ii|unHiva. 
Th«  positions  of  these  sutune  ar«  tibon'u  by  the  uuiuboi's  in  Fig.  47. 

CANTHOPLASTY. 

Tlic  nh}wt  of  tliiif  o|H'rution  U  t>)  fnlm-jp-  llii>  mn* ni'-*!.-*!  »^>mnii>««iir«  hy 
fivcing  th^'  oxternal  tMinlhiiH.  It  in  fmpir'iitly  siiflicioiU.  to  imW  tlip  raii- 
ttiiis  as  fiir  as  the  tnargia  of  the  orbit  and  tmit«  the  cut  edges  of  the  »kii) 
and  oonjuiiv-ti\'a  with  suturet^  The  Ii<L«  are  held  apart  and  somewhat 
stretched  bv  the  finj^ers  or  a  sprinji;  s[»eculiim,  while  tlic  cut  is  made  witii 
a  pair  of  strong  scissoPB  or  witti  a  grooved  liiredor  and  biHloury.  Thin 
incisirin  dividi^  lbi>  skin,  muKcle,  otDJiint-tiva,  and  external  pul[)ehfal  liga- 
ment AlU-r  chvckiug  the  lictnorrhagv  by  jircwiirc  or  Iwt  water,  or  by 
twbtii^  OQ€  or  two  small  arteries, — a  ligatiin-  tj<  rarely  niit«*nry, — the  eut 
edge  of  the  eotijiiDctiva  is  scizc-d  witb  tiw  forceps  and  miturtHl  to  the  cut 
edge  of  the  itkiii.  Thr«e  sutures  are  ttsiially  ^ufBcicnt,— one  at  each  margin 
of  tbe  wound  »ud  ouc  at  tlie  angle. 

If  moemory,  a  greater  <>fra4  eao  hi^  produeed  by  cutting  tbe  pal|>el>ral 
ligamont  inon>  fmjiy,  an  rp«itnnif-nde<i  hy  tbe  bito  Dr.  Cnmeliiis  Agnew.' 
AAer  tnaking  the  iiiHtiion  d^ic-rilfeii  Jihove,  the  ])fl.l{K'bnd  ligament  in  tnaile 
tease  by  drawing  the  upper  lid  towards  the  ttoee,  when  ttfi  out  edge  out 
be  lelt  at  the  upper  border  of  tbe  wound.  Tbe  points  of  a  eumll  pair  of 
scissors  arc  inserted  upward  for  four  or  five  millimotroB,  one  betM-ecn  the 
tigam^Dt  and  tbe  »kiu  and  the  otlicr  lieneath  the  lignrni-nt,  and  the  hiLter  in 
ixici»L-d,    The  lid  will  be  felt  to  yiehl  as  the  cut  is  made. 

Tlw  methiKl  of  Dr.  t>av(d  Pr!nee'  wa»  propowd  particiilnrly  for  «aw>s 
of  coatraetion  of  tbe  wmmi^ure  accompanying  entropion  and  oh  n  [wrt 
of  the  operation  for  tbe  latter,  but  will  often  be  found  neefnl  in  otlier  case* 
where  there  is  great  tibriiiking  of  tbe  conjunetiva,  or  where  a  previous 
operation  has  left  the  tissues  at  the  e&iitbufi  in  a  cicatricial  comlition.  Fmm 
a  point  jugt  outbids  the  conthua  carry  an  incision  ttovrnwurd  and  inward 
fnim  ooe-tliird  t>i  oue-lmlf  tlie  length  of  the  lower  lid  and  parallel  tit  itt 
free  Dwugin  ;  and  from  a  point  uu  tlit.-  .■^tmc  horizoulol  Hue  with  the  fir>t 
nni]  ftw  or  fix  niilliitu-tr(»  fiirlbcr  out,  make  anoihcr  inoii<ion  ftl»c>  downward 
and  outward,  to  in«>t  the  first  inpi«i<m  at  itj»  extremity.  r)ijs»e<'t  tip  tin? 
triangular  Hap  of  skin  thus  marked  otit  to  it»i  baj^e.  and  cut  through  the 
other  tiasoe^  at  tlie  cantlin.'^  by  a  horizontal  iucl^ion  licneatb  the  flap. 
Undermine  the  upper  edge  of  the  woiind,  w  aa  to  free  tlie  outer  angle  of 
the  lid.  Paas  a  Kuture  armetl  with  a  needle  at  each  end  through  tlie  |H)iut 
uf  the  flap,  intnxluc«>  tbe  needlett  under  tbe  upjier  edge  of  tlie  wound,  bring 


'  AniialM  d  0('uli«tique.  18TG.  2.  p.  186. 

*  Am.  Jour.  Had.  SukncM,  October,  18M,  p.  881. 
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tlu-iu  init  tbrougU  thv  »kiii  Ix-iicutli  Ur-  bntw,  am]  tie  tbo  two  cuds  uf  the 
tlit\A')  iwf.T  II  roll  of  l)ii(,-k»kiii  or  [iliwter,  Tlic  Hhji  is  thiw  doubled  u|>un 
it^ir  niid  i>r(t^iits  a  siirthoe  of  sound  i<ikin  to  the  lowtr  edge  of  tlio  woiumI. 
The  stilure  is  left  four  or  five  days,  until  tlic  flap  beconits  iiiiilcfl  in  its  new 
{XMJtion.  The  wouud  bcji«ath  the  lid  ia  cloaed  bv  uuderminiag  it6  edge) 
luul  uniting  litem  with  siituren.  If  there  is  no  entropion,  the  flap  may  be 
nuule  iihnrter  und  may  Ik>  takim  fnim  a  |KM(itiou  more  dinH:tly  dowiin-ard. 


TAitsoRnAPirr. 

Tareorraphy  is  perfonuod  to  diuiitiiEli  the  extent  of  the  palpebral  com- 
tftiasui*  by  contracting  the  csnthus,  or  to  keep  the  eye  closed  by  uniting  tlie 
liiUiuurjciDnt. 

Till-  ^'allber-Graefe  Qporatiun  is  [H-rfornicd  u»  follows.  TIic  conimia*urr 
i»  pineli"!  iH-twti-n  tlie  fiiigt-r  ami  tliiinib  to  dfHTinlno  the  nmmmt  of  rt>n- 
trnetion  rotiuired,  and  die  position  of  the  now  eauthus  is  marked  with  a  pen 
or  the  point  of  a  knife.  A  liom  spatula  b  held  beneath  the  outer  angles  of 
the  lidt*,  and  a  :<tri|)  of  each  tid-niaiyin,  about  two  tuillimetres  wide  (o  in- 
elnde.  tlie  cilia  bullu,  ia  excised  by  two  i^utit  wbiob  mwt  beyond  the  candius, 
and  tJie  frerih  edges  are  brongbt  together  by  nutnres.  The  eye  is  covered 
with  an  antiseptic  drt^xiiig,  and  llie  sutimw  are  allovrtd  to  remaiu  until  Gnn 
union  Iihr  taken  p]iu^\ 

Fuc'li.')  s])lil£  the  lower  lid  at  the  eantbua  by  an  incision  separating  the 
ti^kin  from  the  eAiiilage,  and  ni&kes  a  perpendicular  ent  at  the  tod  of  thU 
iiieihiun  (o  allow  the  anterior  layer,  eontaining  the  cilb,  to  be  everted  and 
the  gruuVL-  to  fcape.  Ue  tiieu  splits  theiuarn^in  of  the  np)>er  lid  in  the  rame 
way,  exeiae?  tlie  anterior  lip  of  ttic  wound  eontaining  the  cilia  bulbs,  and 
iriM.'i-t»  the  jMWterior  lip  consistinij  of  oarttlage  into  the  groove  in  the  lower 
lid,  wlien^  it  i»  held  by  siittires. 

Wecker  prefers  to  ttpore  the  rilia,  mid  removes  only  the  vjiiiheliitl  layer 
at  the  posterior  edge  of  the  lid-niaixin. 

When  the  object  h  merely  to  protect  the  cornea,  afi  in  cfiAo  of  paralyvii 
fif  tlie  orbienlnris  ur  esupbthahniH,  it  will  bo  neeoK^ry  only  to  nnite  the 
lidi'  near  their  middle  for  a  t^jmiK  of  tJve  or  iitx  millimetres,  on  either 
i^ide  of  whii-li  iisefnl  virion  may  Ite  retaiiiMl.  A  mon-  exti^ufiive  aiikyl«- 
blepliuiYtn  riiny  be  reijuirril  in  oiH-mlioiif*  for  eftn>pion,  hut  Ah«>ldd  never 
iuettidc  the  eanthiti  if  it  U  prdmble  thnt  a  fntnre  reopening  of  t}ie  coni- 
mis^m-e  may  be  d^T^in-d.  A  tliin  sliee  of  the  inner  edge  of  tin-  opposed 
1id-iaar^ii.-4  is  nlmvi-d  off,  aloii^  the  line  of  the  Meibomian  urilic^  and 
tiw  raw  wirfaoee  are  hmugbt  together  by  outures.  It  ia  important  that 
the  thrr«(l5  Klumld  Ik>  iutnNhi<>>d  lx>yoiid  the  baml  ^nrfaec^  and  Take  a 
g(M>d  hidd  of  the  tdjre  of  the  lid.  w.  if  only  the  anterior  marjiin.*  arc  in- 
cluded tiK'W.'  sitrfiuK-s  are  not  held  in  contact.  A  thrMul  with  two  needles 
inti-odiienl  H.-veral  millimrtrc*  beyond  the  lid-inurginii  and  not  including 
the  latu-r  will  bring  the  barvd  suriacK  together  still  better  by  .lUglitly 
vvejlijig  the  cilia. 
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ANKYIj(>BI,KPHAft()N. 

AnkytoblepltaroD  in  anually  accomj>ani(«l  witJi  »>yiiil>lopliiinir).  Wlit^n 
there  u  adhesion  of  tbo  margins  of  tW  Udt  <m\\\  without  DdhcAinn  al^  to 
thf  Uil).  il  iM  i-&<<ity  L-itrtd  by  b  Kimpir  infision  nnd  fn<r|U(>iit  Kcjinration  of 
ilie  lids  if  tlic  caiithus  if  not  invi^lv<it.     In  the  latl«r  catv  therr  in  Hk<-ly  to 

I  be  mon>  or  Icm  rpunioii  of  tbi>  i]ivi<l4xl  edges,  wbicb  may  be  preveatetl  by 
p«rfnrming  a  cftnthoplasty. 
SVSIBLEPHAKON. 
S%-mblepharoD  is  &  very  difficult  condition  to  treat,  as  is  sbown  by  the 
^real  number  of  o[M!nitions  that  buve  )><>c>n  pmpa'ii'd.  Tlii^tdiHioulty  is  id 
prtiporltoa  to  the  extent  miJ  chwcness  of  the  adht-stoiis.  When  the  lid  i» 
adltervut  to  the  ball  only  auteriorly,  nfar  its  toar^in,  uml  a  probe  can  be 
B  passed  along  the  ctil-de-sae  bencuth  the  ndbuiion,  it  may  be  pussible  to  pre- 
vent reunion  Bf\er  separation  by  a  simple  iuei^ion,  but  wheu  the  cul-de-sao 
aJ^  has  been  involved  and  there  is  a  coulinuuus  raw  .surface  extcudiu^  from 
lite  lid  to  the  ball,  the  syuibkpharoD  will  be  reproduced  duriug  the  process 
of  cicatrization  in  npite  of  all  the  iugeniou.i  proccdiiren  that  have  been  t^ug- 
gcdteil  to  prevent  it.  If  the  udla^ion  in  cnmiMinitivety  narnm',  anil  has 
been  5trctched  into  a  Imnd  by  the  ecm-stant  iimvcnM'nt'*  nf  the  l)un,  it  ean  he 
moet  satiefactorily  treated  by  the  method  proposed  by  Arlt.  The  bund  is 
soxed  by  the  foree|i!i  and  ilrawn  torwani,  while  it  i*  detached  from  the  ball 
with  a  small  pair  of  i^ei^t^^r^  and  dis^TtuI  free  well  down  to  the  eul-<le-sac 

I  (lower  lid).  A  thread  with  a  needle  at  eaeb  eud  is  [KLvsed  through  the  free 
cod  of  the  flap,  whJeh  ia  doubled  upon  it^c-lf.  The  ueedhrt  arc  iu;k-rted  iuto 
the  Ijottom  of  llii^  wound  nnd  brought  otil  llin^ngli  th<-  ^ikin  just  nlK>ve  tlio 
maifpn  of  IIk  orbit.  The  two  ends  of  tlie  threml  an?  then  tiwJ  ovppo  ftmall 
roll  of  pls.<^r  or  buckfikin.  and  itir  Hnp  is  held  with  ib«  raw  siirthnr  in  cx>n- 
tact  with  the  raw  turfiiw  of  the  lid  and  ite  sound  stirfatt  opposed  to  the 
bolL  The  inred  space  on  the  bull  is  covered  by  uniting  the  edges  of  the 
divided  conjuudiva,  which,  if  necesairy.  may  he  luidermined  and  freed  by 

■  a  horizontal  iucitiou  at  each  side  along  the  uugle  of  the  fold. 
CIu«.-r  aiUiosioiu,  not  involving  the  whole  extent  of  the  lid,  may  be 
tr«atMl  MucMSsfnlly  tf  the  raw  «iirfaeeH  on  tbc  ball  luid  lid,  winch  lie  ia 
ooDtacf  aft^r  the  soparalion  of  the  parts  by  inrision.  ean  be  covered  by 
aoond  tiasor.  The  covering;  of  even  one  of  thew  surfaces  may  answer,  if 
coDipletc  and  carried  well  down  to  the  bottom  of  the  culnie-sac.  The  beiit 
wny  ofaccomjili.'^hing  thi.-*,  if  pi-aetjcable,  is  by  means  of  conjiiuotival  flaps. 
Thi*  metlwd  ha^  tieen  particularly  advocated  by  Teale,'  who.alfer  freeing 
the  lid  from  the  l>all,  takes  u  Inrgi^  flap  from  Uie  wnjuactivu  on  each  side 
of  the  <»niea,  and  oovor*'  tlic  hoixnl  »!««■  on  tbc  l«ill  with  one  and  that  oo 
the  lid  with  the  olbcr.  In  Hcpitnitiiig  the  lid  from  the  bidl,  he  makea 
die  indsioQ along  the  ourntfil  margin  and  leaves  the  [tortiou  adherent  to  the 

'  OjkhlfaKlmio  HoipiUl  Report*,  voL  ill.  p.  2Ta 


130 


OPBKATIONS  PEBFOKUED  UPON  tllK  KYBI.IOe. 


oinini,  lo  uviiid  a()l)(«ti<)ii  ai'  tbe  n>iijiiiK-(ivii  and  cicatricial  dra^iiig  at  ihis 
point.  Tliis  jxtk'li  i>^  :>iil»wiiioiitl_v  ti>  a  grt'-at  extent  absorlxd.  l^ler,' 
Tt-ale  rc^torvd  tlie  ounjuoctiva  of  tin-  lower  [mrt  of  the  ball  by  a  Hap  tranii- 
fiTrrxl  front  llii?  iip^tcr  ]>arT.  A  IkiikI  of  conjiiiii-tiva  of  f>uSictent  widtl]  is 
ii)cliid«l  belweeii  two  incisions  jKimllcl  t«  the  cijmfjil  niiirgin,  iliesccttid  free 
except  at  the  ends,  which  are  left  dt-tacbwl,  brougtit  duwn  over  the  oorDca, 
and  Hituivd  in  it^  new-  position. 

TmnspIantJition  of  oiiimiis  niembranc  fn»m  the  liji  and  fnim  the  va- 
gina, of  rtkiii-tlujts  withimt  [KtJieh',  of  the  nihlnl's  uiDJiiiKliva,  mid  of  the 
skin  of  the  frog  l)u«  hiU'D  tritil  with  iiidiffi'tviil  »ucxxm0. 

Rtx-nfly  the  Thiersch  gruft  hiw  hccn  itsiJ  ti>  n-plaee  ihc  euujuDctix'a 
with  very  siitisJactory  results."  Afier  the  M>|]nn\tiou  of  tlie  lid  and  hall 
B  gnifi  may  be  applied  to  each  in  the  iittiial  way.  The  eye  is  closed  for 
several  days  M'ith  an  ant!.-k>pt ic  dnsciin};.  The  graft  !ii  wioeessful  c^ma 
iidhcrei)  firmly,  and  siib(«^iueiitly  <<ui)trai-t.4  attLiidembly,  but  reaiain.i  o|)ai]i)e 
uikI  H'hiti-ih  and  never  nstiumos  tlienppenmiireof  <'raijimettva.  Tliia  meUiod 
ban  tliiu  far  been  ti!?rd  only  in  |)artial  symblephamn,  but  may  have  an  ap- 
plication ill  cases  of  more  extensive  adhesion.  It  tias  tlie  advantage  over 
sliin-flnps  tJiat  it  can  be  more  readily  applied  to  the  ball.  It  bIeo  has  a 
firm  ba^  on  tlie  ball,  while  when  it  is  trausfi>n«d  to  tlie  dig^wted  lid  the 
ioodular  tiiiisuc  upon  wtiicli  it  i^^stn  'n  euhjcct  to  a  bij^ti  degree  of  cicutriml 
action. 

Clo««  n(lh(«K>n  of  tlie  wliok-  Miirfaee  of  tlie  lid  to  the  liall,  vritliout 
Ptil-dc-sae  or  eunthu^  is  a  ino^it  diMNnirapinft  condition  lo  treat.  Fiichs,  in 
his  recent  text  book,  states  dctiuitcly  tliat  «i!§c3  of  cvlcnsive  symblcpharoQ 
ui  which  the  adhesion  reaches  tlic  IbrnU  are  inairable,  and  most  sui^eone 
wilt  at  leant  a^^rce  vilb  Panas,  that  ili^  witisfactory  treatment  "  rate  enaort 
d  troarer."  •  EfTortu  continne  tn  lie  nimle,  Ihiwcvw,  and  atses  are  reixirud 
in  whiHi  a  jKirlial  cnw  hn.s  rcMiiltitl.  Tlie  fact  tliat  Mkin  wbm  plnoed 
in  tlic  poeitiuQ  of  oonjimetiva  asf^umes  a  character  closely  ruR-inbliuj^  tliat 
of  mucous  membrane  h&s  encourage*!  attempts  to  use  i(  in  upcnitions  for 
syni  bl^>liaron. 

Sarael^jhn '  tramiihiiits  iikin  fmin  the  upper  lid  lo  the  inner  surface  of 
the  lower,  oi-  fn-in  Oie  lower  lid  to  that  of  the  up|itT.  Alter  completely 
9epamt:ng  the  iiiI1h-«!»ii  (lower  lid ),  he  dlv^^cts  a  i)iiiulri lateral  flap  from  tlie 
appor  lid,  leavin;r  in  b.'\8r  attnehed  at  the  ciliari*  mnrt^in,  tiims  it  down, 
applies  it.<  r.iw  tinrfnoe  to  the  inner  stirface  of  llio  liljeroted  lower  lid,  and 
sutures  its  free  v\^  at  the  botttmi  of  the  viit-dc-«ac.  Tbe  epithelial  &ur- 
laoe  of  tlie  flap  'i»  thim  op|MMed  (o  the  Ixtll.  Tliv  eye  1.4  left,  covered  by  au 
antii«<>i)tic  drc^in^  far  five  dayn  to  ^ivc  tin>e  for  union  to  take  place,  when 
the  baae  of  tbe  flap  is  out  along  the  tnar^^o  of  the  lower  lid. 

■  Foimb  Inlenikt  Uphthil.  CVHignM,  )8Ti. 

■  AnnsU  of  Ophtluilniolngir  «bi1  (HolnKjr,  Afiril.  160S. 

*  Aieh.  a'OphUlniu)..  NuTtmber.  ttW. 

*  AbmIci  d'0«iltMliiue,  AoU,  INS,  p.  IW. 
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In  tb«  "Transactions  of  tlic  Amtrican  Oplitlialnoological  Socicly"  for 
1800  I  liave  ivporttn)  mi  n|M>ratinn  for  pxtt^nHive  n'mblcpharon,  in  which 
ttw"  libcralcHl  Inner  litl  wa.s  liiieil  with  nkiii  tnkcn  from  the  check.  Tlie  lid 
was  fnxrly  dtI^5c(-tuI  frum  tlie  ball  uutil  there 
was  no  linii(utl<Jtt  of  the  tipwanl  movement  "'  *"• 

of  the  latttT.      An  iut-ision  AB  (Kig.   48) 
just  above  the  nuirgiD  ut'  the  orbit  wns  cur- 
ried tlmugli  the  whole  tUicktiess  of  die*  ]id, 
which  was  M>|Mimti-<)  <»imii]cti1_v  fmni   it«  iit-      -     ^ 
tachmCTits  psn'i»l  flt  eitlicr  Pxtrcniitj*.    A  tJiin       V 
flap  CD  a  little  t?ider  tlian  the  liil  was  then  '  ' 

dist^eted  from  the  ^kin  just  below  it,  tormil  up,  applial  witli  ib^  raw  aut- 
6cc  to  the  inner  mirlave  of  the  lid,  and  held  in  plat*  bv  suturing  it«  frt-c 
edyv  bo  the  lid-inarpn.  Tliiw  left  a  dwp  iml-de-sae  with  sound  skin  turned 
towards  the  ball  Oarv  was  Uiken  in  dissecting  up  iJie  flap  not  to  separate 
it  at  Its  baa&*linc,  and  to  ctirr}-  the  iticiiiionK  u  little  dtn^jxr  lher«  into  the 
mttM-ie,  to  allow  it  to  bo  invt-rtt-d  without  strain.  Tlio  fxired  »\mce  on  llie 
chwk  wnj;  eovercd  liy  iinderminiDj;  the  cd(^  of  the  wound  and  forniing  a 
sliding  flap.  The  immediate  residt  wm  pertl-ct,  but  some  months  latrr  Llie 
cnl-dc-snc  was  to  a  (;reat. extent  obliterated  by  ci<utririal  eontrtotlon,  and 
there  was  adhesion  to  the  hall  at  llie  inner  angle  of  tlie  Hd,  where  the 
union  of  the  Hap  luul  Uvn  iniperfeet.  Them  was,  however,  verj-  Krent 
imppoi-emeiit,  with  annpai-alive  frwdom  in  tlir  movemeuts  of  the  ball.  A 
diffiinilly  encouDtorvd  in  tl»c  treutincat  wm  the  inlerfcrenee  with  healiii); 
rmiM'<l  by  the  t'^iT',  which  n^ulletl  in  u  fisluht  ut  fiwU  end  of  tlie  wound. 
Tbi^  difficulty  wotdd  be  oscnped  in  the  case  of  the  upper  lid. 

OPERATIONS  FOB  EPtrASTUt'S. 

In  operations  for  epimiilhiw,  eitlier  an  elliptical  piece  of  akin  is 
rvmovtd  from  tite  bridge  of  the  niMe,  or  the  rvduudniil  foldi^  are  attacked 
dlnvtly.  The  former  nivtliurl  wit*  first  pnu-tii>c<l  by  Von  Anina^m  mider 
tl»i>  nnraw  of  rhinomiiihy.'  He  mUed  with  the  fnrefinger  and  lliunib  a 
\'ortiral  fold  of  skin  niiffieiont  to  cail*e  the  di»lpi»e«ninee  of  lUi?  defurniily 
and  mnrkcil  mit  its  l»a.-*e  with  a  pen.  exrise<l  theelliptt^id  flap  tliiiK  outlined, 
and  bnimjilit  the  edj^  of  the  wound  tnjrether  with  harclip  s'ltnres. 

Wecker,'  afW  pinching  up  the  fold,  pa^^ees  threailed  nn-dW  through  itst 
base  and  exeitws  it  in  front  of  them  with  curved  Heiissurs,  and  then,  drawing 
tin*  OFcdlm  Uirougti,  tic:^  the  tlireaiU. 

Il  hiu  U-en  n.^iinuiieiwhtl  t«  leavx*  the  woum<1  to  cloiM'  by  granulation 
i«i  dccur*-  gr««ter  »«ntnKTlion,  but  thie  practice  promotiw.  wluit  it  sh<Hild  be 
the  openitnr's  crwitest  euro  m  avoid,  n  di^fignrint;  verlien!  eientrix. 

The  ehier  Cipaefe*  raised  the  fold  of  the  epicauthiiH  with  a  pair  of 


■  Kfitfdiriftf.  Ophll)i>)tn'>l.,  Bd.  i.  S.  68S,  1831. 

>  VVsdnr  ot  LwidolU  t.  I  )>.  180. 
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forceps,  excised  a  triangular  piece  of  it  with  the  scissors,  catting  deeply 
into  the  underlying  tissue,  and  left  the  wound  to  granulate, 

Arlt '  excised  a  rhomboidal  piece  of  the  fold  of  the  epicanthus  witfa  its 
long  axis  vertical,  and  sutured  the  wound  horizontally. 

Knapp*  finds  that  operations  upon  the  fold  are  likely  to  be  followed 
by  recurrence  of  the  deformity,  due  to  puckering  of  the  skis  by  cicatricial 
contraction  of  the  subcutaneous  tissue,  and  prefers  Von  Amnioo'a  metbod. 
He  undermines  the  edges  of  the  wound  freely,  and  unites  them  with 
delicate  and  closely  set  sutures,  instead  of  with  a  harelip  pin. 

<  Qrarfe  u.  Saetnisch,  Bd,  Hi.  S.  443. 

'  Archivea  of  Ophthalmology  and  Otology,  vol.  iii.  p.  48. 
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The  lacrymal  app»ratii!i  in  divisible  iuto  two  di«itii)Ct  1)&tU  :  tlie  oae, 
oonnsting  of  tiir  luirymal  gluiid  and  iht  ductn,  has  to  du  with  the  Bcarction 
of  tbe  tesn  aod  tJit'ir  oirriitgi'  to  tlu;  ouiijiint'tiviit  vac ;  tlic  othiyr,  wm- 
prising  tlic  puDcta,  thi'  t-nnuliculi,  tlic  tacniiiul  nu?,  Atid  ttio  nasti\  duct,  18 
knuwu  &g  tlie  druiiin^  H{)j>nnitii8  of  the  eye,  and  its  fimctlou  i^  lo  rarry 
ainiy  tlie  tears  alcor  ihey  have  perlbnued  their  office  of  keeping  moist  nod 
wasliiug  frev  of  tbreij;ii  particles  the  ccnijuiictival  snc  and  (x>rn(«. 

ANATOMY. 

The  lacrymiti  gla«d.  which  is  of  tlie  acinons  \'ariet}',  consists  of  two 
portions.  The  larger  portion,  known  uls"  m  tlie  eu]>erior  lacrymul  inland, 
liee  io  a  d«>pre6iiion  in  the  roof  of  the  orbit,  the  foaea  glsodiilie  lao-ymalis, 
JQst  wittiio  tiie  upjier  outer  orbital  juiir{H"-  It  la  iiioui>u.i>id  in  Hba[)e,  and 
is  al^iit  twenty  uiilliujetn^  ^'J'^ft  twelve  [uiIliniL-trc»  wide,  and  fuiir  niilli- 
metntf  tliick.  It*  oonvcx  surface  tn  iu  (vntuct  witb  tlic  peiiyateuni  of  tbe 
orbital  roof,  to  which  it  ii^  altaeJu-d  by  (ibn>U'«  bunds.  It»  eoacavc  i<ur&oe 
u  in  apposilion  with  the  upper  and  outer  portion  of  the  eyeboll  nud  with 
tbe  i>(iiicrior  and  external  recti  mii»ele^.  Tbe  smaller  divii-ion  of  the 
gland — the  inferiM'  or  accessory  laeri'mal  ^land — cousista  of  only  one  or 
tiro  lobulw*,  whit4)  lie  alun^  the  cxen-tory  ducts  uf  tJic  Mi[X'.rior  gintid.  just 
beneath  the  niiH-ons  meniliraiie  of  the  fontix.  Tbi?  np{)i>r  lid  Iteing  everted, 
awl  the  eyclxill  directed  <lownwurd,  ttic  loc-atjon  and  form  of  thin  ]M>rtion 
of  the  ^laod  may  wnietitues  Ix-  well  seen.  In  itu  structure  and  ite  jrt-iicral 
appearance  the  lacni-mal  glaud  rcM.'iublc»  the  suhvary  ghiiKlr«.  The  duct» 
wbieii  enrry  the  U-arv  fruni  the  tvfO  portions  of  ttte  gland  to  the  eonjiinc- 
tivat  8ao  vary  in  number  from  six  to  ten  or  twelve,  They  run  obliquely 
for  a  tiiOTt  distance  beiiealli  tbe  miicuud  membmae,  aud  open  by  a  series 
of  minute  orifie^s  into  tlw-  outer  |>art  nf  the  ti])])er  ix>iijuiirtivnl  fnriiis. 

In  tiiiH  eonnertinn  mention  i^bituld  Ih*  made  of  tlie  t>landR  «f  Kruiitie, 
u  ihey  are  supjiosed  to  aKHi^^t  in  the  laeiymal  function.     They  are  nmoil 
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ruund  or  oval  bixlk»,  ideatical  in  structure  with  th«  lacrynul  jflaod,  auil 
situated  maitily  !ii  the  Mi|>«rii>r  cuiijiini.-tival  cul-de-ssv,  a  iuiialler  ouinber 
being  found  in  tlie  interior  oiil-de-sac*. 

Under  oniJoanr'  cvnditutna  the  lacryinal  gland  and  tlie  glands  of 
Krause,  just  described,  eccrctc  only  u  euffit-icnt  quantity  of  tears  to  keep 
the  conjundjval  sac  and  tbe  coruai  moist  and.  to  asdst  in  molsteuin}^  the 
inuo>us  menibmue  of  the  natal  |Kii^sa^>i^  It  is  aaserted  that  it  u  only 
the  pal]tel>ral  jiortion  of  Uie  Utcrir'mal  inland  wliich  ac-t«  under  Hnrh  drcutn- 
staaa«.  Under  ji^yuhjcul  Ktiiiinlatiou,  or  in  euiiM.t|Ui-ucc  of  irritation  ur 
■nfiuuniation  of  tlic  i-yu,  the  iiU|M.Tiur  and  mujor  )x>rtiou  of  tbe  ^hind 
becomes  artive,  and  the  6^>vr  of  tture  is  gwady  increased,  so  that  ilioy  ran 
over  the  lid«  upon  the  cbivk,  and  are  dirieharuvd  into  tbe  iuteriur  na^l 
liKalud  in  such  i|UUiitity  aa  to  ueixstaitatt-  frequent  itluwit^uf  tbe  no:>e.  In 
exn-plii^Hial  iiislaiious  tbe  aetivity  of  the  giaiid  is  tn  a  lucAMirc  under  tbe 
ooutrol  of  ttio  wilt,  it  being  possible  to  bring  about  a  flow  of  tears  whenever 
tbe  individual  may  so  wtil.  Tbe  tears  euu^i»l  of  little  else  than  irater  and 
chloride  of  sudiuai,  the  sulid  t'oustitueuts,  iueluding  epitlielium,  alUiuiio, 
chloride  of  »oditini,  alkaline  and  ciirthy  {^io«iphates,  fM»,  and  extractive 
matter,  an)oiinting  to  U*^  than  one  |Krr  cent. 

The  dniinafft  appnmta^  b(^in»  with  the  larrrmal  puncta,  two  small 
openings  sitiiuced  upon  tbe  free  margin  of  the  lidis  near  the  inner  extrem- 
ity of  the  tareal  <"artilaj!;«*.  Tliey  are  situated  upon  small  devntions,  the 
lam-ma!  [>apillie,  and  liuT  towards  and  lie  in  cirmtact  willi  tbe  cioujimctival 
surface  of  tlie  tj-elmll.  They  are  known  «s|K*ti\-ely  an  the  tipper  and  the 
lower  punetuni,  and  iliey  cwnstitnte  tlie  orififcs  nf  ihe  hllle  cannlK  wbi*-h 
run  fmni  this  (wuit  to  the  lacnnnal  eac,  tlie  canuliciili  lac-ri'inale#.  (Fig,  1.) 
The^  minute  caunU  are  iiiluated  just  beneath  tlie  fnv  inurgin  of  tlio  lid«. 
Tbeir  eounie  upon  laiving  tbe  {Him-ta  i^  al  first  vertieni :  they  then  turn 
abruptly  and  nin  in  a  horizontal  din-etton  lo^tardft  the  tacrynta)  sac.  As 
they  appHKich  lite  su*,-  they  converge,  atnl  ibey  frc4{ue»lly  blend  into  a 
common  duct  before  the  eao  is  rL-ached  ;  but  as  fmpK-iilIy  tbia  blending 
does  not  occur,  and  ibey  pa^  into  the  sae  a^  separate  eanals. 

The  lacn-iiial  sac,  the  walls  of  wbicli  cunsi!*!  of  a  fibrous,  rhutic  coat, 
lined  with  cj-lindrical  epiUidium,  lies  close  to  tlie  inner  canthws,  and  is 
lodged  in  a  grimvc  fornuH]  by  the  laen-iunl  Ixme  and  the  imsal  procww  of 
the  ftiiiK-rior  majtillan,-.  It  is  ovoid  in  sliape.  its  upfwr  exiremity  being 
doaed  in  and  Munded,  while  below  it  ia  rontinuoHS  with  tlie  lacrynial  duct 
The  iiitcrual  i»al|>chral  ligament  |ta^^ti  acro^  and  le  elotscly  connected  ■with 
its  anterior  wall.     (Fig.  i.) 

The  line  of  demanvtion  lietwecn  the  laen-mal  sac  and  the  berymal 
duct  is  not  one  llutt  (Tin  be  sliarply  drawn.  Moat  authorities,  in  ihrir 
dwcriptiou  of  tlic  tarr^mul  puBBBgw,  are  rather  nebulous  upon  this  point, 
Fnclis  aays,  "  At  tlie  8|N>t  w]>m  Uw  cleit  i»f  tlw  lacrynial  biaie  inergea  into 
the  bony  canal  the  lacrjmnl  sue  ytv^its  into  lh«  na^l  duct,"  and  he  adiis, 
"  the  pomt  where  this  transition  occurs  conslitntea  the  narroweat  port  of 
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tin*  wbul«  bicryniul  oliatincl,  unil  h,  tlii-rcfi>ix.*,  partinilurly  liablv  to  the 
rornuition  of  pAtliotogitiU  Poutnv-tt'Hiit."'  Tlie  liu-rviiuil  or  niual  duct, 
wbidi  U  about  threc-qiuirtcr*  of  an  inob  in  it^Dgtli,  exti^ncU  from  tho  lowor 
cxtmuity  of  the  lacrjiual  sac  to  the  infertor  meatus  of  tbe  nose,  ita  direo* 
two  (wlii^h  varifs  wmsiderablv  in  diflVTfint  individuals)  being  downward, 
outward,  and  ^tigbtly  backward.  Ita  iiasal  orifiot-,  which  vari<^  in  .sliaj^ie 
from  an  ovuJ  ti>  »  Himple  slit,  ba»  a  vulve-iike  lortuation,  and  is  situuted 
uiKiti  the  lalcnJ  wall  nf  the  iiinm.-,  bcm-ath  tlie  inferior  turbinated  (mdy. 
The  diK-t  is  lod^risl  ill  un  okscoii^  csduI  furmed  by  tlie  Dujicriur  maxillitry, 

Fio.  I. 


Sacltan  of  uiuUcull,  iMrjioitl  ■*■•,  Ami  iiuuil  iliicL    |D«  W««k«r,j 

tbe  lacrymal,  and  llie  inferior  turbinated  bones.  Its  walls,  like  those  of 
tbe  middle  ear,  partake  of  tlie  oliaracter  of  both  a  raucous  and  a  periosteal 
membrane,  and  an>  i>iip|>licd  wiili  n  dcn:iw*  |dfxii«  of  veini*,  rewinbling  the 
veniMiF  plexusfe!  of  the  tiirbinatnl  bodiwi.  I.ifci*  the  laorymnl  sac,  it  » 
liniO  witii  cylindrii-al  epithflinm.  The  ninoniiN  membrane  lining  the  dtict, 
whieti  uontains  uiimeruus  actDoiii»  mucnuK  glands,  forms  at  ccrtaiu  puiuts 
valv^like  ftdds.  wbivb  t^iioroKch  somewliai  upon  tbe  lumen  of  thi-  cutial. 

T\w  bony  eanal  whieh  lodges  tiie  membranous  laor^nnal  dtict  vnries 
gnaily  both  in  size  and  in  shape,  and  wen  ia  tlie  Haine  individual  marked 
diflercDces  in  these  resiKcIs  may  exist  between  the  canuls  of  the  two  sides. 

■  Text-Book  of  UgihlhuIiMolugy,  EngiUh  twn^lalioD,  p.  (Oi. 
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A  crosB-sMtion  at  the  upper  extremity  of  tho  cnoal  is  uHinliyoval  in  »ti&p^ 
vith  the  loD^  a^is  runiiiDg  from  outward  aod  forward  backward  uci 
inward,  but  may  l>e  alnioet  or  quite  cii'cular.  A  series  of  uiea.'^urciubina 
whi(?h  I  made  siinic  years  ninoe'  allowed  tliat  in  exoepdonal  innlaiit^  iht 
bmiy  Hinal  is  w>  large  as  to  permit  the  passage  of  a  rigid  probe  having  ■ 
diaiuftvr  (if  wveii  niillinictn^,  while  in  other  exc(>i)tional  iuslaDOGsa  proW 
of  only  tJiret-  luillinK-trui'  diamt-tta'  cuu  be  pOKeed.  Tbe  average  diamtler 
of  eeveuty  a«hilt  i-aiiiik  mcuf^iired  io  this  way  (by  the  passage  of  rigid 
proboe)  u'ns  4.11  millimd:rcs.  But  fur  the  faot  tliat  iit  tlie  slciiILt  npoo 
which  these  measurenieiita  were  made  tbf  ttiiii  platas  of  Ijone  which  id  part 
form  thti  n'allii  of  tlie  lower  portioD  of  the  canal  were  warper)  and  bent  ixit 
of  fdiape  iu  siii>lt  iiinntiiT  as  to  eiKT<^>aeli  iipva  the  lumen  of  tl>e  eanal,  and 
that  the  risk  of  trnotiinitg  thi*c  plnt«i»  provfnt«i  the  exercise  of  any  foiw 
in  passing  the  probes,  larger  probos  might  havo  been  introduced  in  vaaay 
inatan<¥»,  and  the  nicasiiit-mciits  tvoiiUl  iit>dutibt(:*dly  have  &Iiowu  a  ceo* 
eidemltly  graiter  avera^  diamWer  thtm  alwjve  given.  In  fart,  tlw  a%'croge 
diameter  of  tea  canals,  with  their  perioHtt'al  luid  niueoiw  menibrane  lining 
inlaut,  im>asiired  in  a  .niniilar  manner  (i|K)n  the  caclnver,  v.-ui'  found  tn  be 
4.47  niilliiurtrcM,  considerahly  K^eiiter  than  the  average  of  the  osseoia 
utiiuU,  hi'c-auHe  here  the  plates  of  bone  referred  to  were  elastic  aod  yieldu^ 
and  oM-upied  their  normal  [wsitiou.  In  the  seventy  bony  canals  an  appre- 
ciable diiTen-'Dee  iu  the'  tuze  of  the  cansU  of  the  Hame  skull  was  noted 
eighteen  times.  Iu  four  skulls  this  diiTcrcuct'  was  only  .25  millimetre,  in 
teu  il  vtm  M  oiillimetra,  iu  oiic  .75  millimetre,  iu  two  I  tuitlunetn;,  and 
in  one  it  iinmnnk'd  to  1.2^  millimetres 

In  the  very  interesting  and  instructive  course  of  lectures  upon  "  Di»- 
eft«es  of  the  Lacrymal  Apjaratn*,"  delivered  by  Mr.  Henry  Power  before 
the  Royal  Colli^  of  Siii^ieoaa,  Ixindon,  in  1886,*  a  series  of  tables  is 
given  showing  the  resiilu  of  mea^nivuK-urs  of  Ihe  natud  duct,  made  under 
his  direrlinti,  in  about  Hvc  hundred  human  skulls  of  diffe-rent  mccflcon- 
tainc<I  in  the  nuiscnm  of  the  College.  The  .ikuIU  examined  were  nuMtly 
those  of  Riin)jK«n}«  and  negroes,  but  among  tlirm  were  aJao  a  number  of 
skulls  of  Chinese,  Minims,  Cingalese,  Vancouver  Islanders,  Pemvisi», 
Polyuesiam,  and  Amlnniuii  Inlanders.  The  tables  dhon*  that  the  length 
and  calibre  of  th&  lacrymal  diiL-i  van-  nmrkedly  iu  diifereol  raet*.  The 
duct  waii  touud  to  be  lougest  in  tlie  a];ull«  of  Euni|Kttn»  mid  of  Feniviaus, 
the  average  length  from  the  floor  of  the  orbit  to  the  floor  of  the  no»c  iu  two 
hundn-d  lUid  ninety-two  Eiiro|H-uii  r^kull^  (jeJng  27.47  millinietrirs.  The 
average  length  in  the  negro  ukull  was  26.1  niillinieti'etii,  and  in  those  of  the 
Andaman  Islanders  only  32.4  niillimetJ'es.  On  the  other  baud,  the  calibre 
was  least  in  the  Kuro]x-nii  and  greati-^t  in  the  negro  and  Chinese  sktilb. 
Separate  meusiircmont:^  weit-  made  of  the  anter(i-[>o»terioi'  ittul  of  tlie  lateral 


■  Tlio  tr*e  at  Ijarg«  Pn>b«-i  m  th«  Tr««irn«nl  nf  .Strictiirvs  of  Ihi;  Nual  Duct,  Tnn^ 
ac^an«  <>r  tho  Hcilioiil  and  Chimrgicul  FAcultf  of  UoryUnd,  1877,  p.  1&4. 
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d'wunclen  of  tb«  duds,  tbp  luttcr  hctag  the  tSiortVT.  Tfic  average  of  tll« 
[au-ral  iliamotirs  of  two  liundml  »nd  fivo  <!iH-t«  tn  European  skulls  wiu 
3.77  inilliniolres,  while  tiiat  of  oue  btimlred  and  ei(rbly-oue  ducts  in  uegro 
skulls  was  4.7  niilliiuctn^,  au<t  of  tliirty-^x  ducts  iu  Cliine«.-  skulls  4.611 
laillimctres. 

Id  my  own  meaiiiiremenu  nn  «1Tort  wan  made  u>  id(-ntif\'  tli(^  roar,  to 
whirh  thr  iikiilis  bclotiged,  but  it  h  prolialik  tluit  nutny  of  the  xkiilLs  ex- 
amined were  those  of  negrtms.  If  we  take  tlie  mean  between  tlic  average 
lateral  (least)  diameter  of  the  European  and  that  of  the  n^^  skiillii,  as 
given  b^  Mr.  PawtT,  luid  coupore  it  with  my  results,  we  shall  fiuJ, 
altliuuf;li  the  ineasuivnimtfi  were  auule  hy  diflereiit  methods,  that  there  is 
a  prrtty  dose  ajfreemviil  Ijelweeu  llie  twn,  th«  iue»u  of  hin  iiieusiirt^menta 
bcitig  4.'iii  mi lliiuctrm,  aiid  of  mine,  lu  oln-adv  stated,  4.11  mtlltmetntt. 

Sfuoy  ingi^ioiui  theories  have  Ik-vd  adviuiM'd  tu  expluin  the  perfetH  way 
in  which,  under  normal  conditions,  the  tear«  are  drained  from  tlic  conjunc- 
tival sao  and  carried  to  tlie  floor  of  ttie  uose.  The  act  of  winking  is 
oertainly  au  iniporcunt  factor  Id  bringing  about  l\m  rcBull.  That  the 
winking  of  tlu-  lidit  doci*,  an  n  nnilltT  of  favt,  fiu-ilitutc  die  d iMApiK'nraitoc 
of  tmrs  frtitn  tlie  i^ycs,  eftpectnlly  when  they  are  there  iu  iii<x>i)venienlly 
large  ijuantily,  i.t  pn)lxibly  within  the  experience  of  every  one.  It  Heema 
(Htibable  tiiat  the  wiaking  has  a  twofold  action  in  accomplishing  this 
result.  In  tlie  fii^t  place,  it  iiD({tie8tioDahIy  carries  the  t<^rs  from  the 
general  conjiiuctival  eurfi»ee  of  the  eye  towards  the  caruntle,  oniieing  them 
to  twUect  in  tlie  ndghborhowl  of  tlie  Ijuirycual  piin«ta;  in  the  Beaiud  place, 
it  b  prolnblf  that  the  i>!ill  which  iIh-  urbiciiluri.-<  iuumIc,  in  nintracliug, 
exiTts  upua  ihc  liiU-riial  ixtlficbml  lig:uiicnt  U,  ihvoii^h  thv  iiitinmU;  con- 
tun  exiting  between  tlie  latter  hikI  the  anterior  wall  of  the  Incr^'nial 
SBC,  extended  to  the  sac  itself,  and  that  the  elfect  of  this  is  to  produce  a 
sort  of  siirtion-piimp  action,  which  draws  the  tears  llirough  the  piincta  and 
tLe  canalicnii  into  the  sac.  Besides  this  action  of  the  lida,  it  would  seem 
that  when  tbe  tears  reach  the  pimcta  they  must  be  drawn  into  th«  eana- 
liculi,  in  Mune  meanure  at  least,  simply  through  the  tiiflueiiiv  of  capillary 
attrnctio)].  Once  having  fntcrttl  the  lanrymni  sac,  tlicy  dcsa-nd  through 
tbc  duci  to  the  uoee  an  a  nvult  of  their  own  gravity.  It  is  believed,  bow- 
evLT,  tliut  ibiH  dt-went  is  lii<-ilitnt«d  by  the  elasticity  of  the  lucrvnial  sac, 
which  causes  it  when  distended  by  tears  to  contract  upon  its  conlcnts. 


DIKKA»(»   OF    THE    I.ACItVMAI,  OI.ANn. 

DiMaitR)  of  llie  seerelorv  purtlon  of  the  liK-rymal  apjinrahis  any,  com- 
paratively siwaking,  of  rare  ocenrrcrK*.  This  fact  i.«  explained  in  n  me-ns- 
nre  by  the  protected  po«»itioTi  wliii.'h  the  gland  occupies  and  by  the  multiple 
fiy^em  of  ducts.  witJi  wbk-h  it  is  providcl.  The  immtinity  which  the  gland 
enjoys  from  iDvolveoicnt  in  tlie  more  virulent  conjuiirtivail  iuflammationa, 
emrh  as  gonorrhoea!  ophthalmia,  is  worthy  of  speeial  remark. 

Tbe  lacrj'mal  gland  in  occasiimally  ttie  seat  of  iuilnmmation  (dacryn- 
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adenitm),  wliicli  inav  l>e  of  acute  or  chronic  obaraoter;  neiirslgui  of  titt 
gland  (dftt-pyfi-iiclpniilgia)  is  re«i;;iiiwii ;  liyjH'itn)|iiiy  aod  alrnphy  of  the 
gland  are  met  with  ;  ra-wgnmiln  sitnii-tiinc.*  :*<.'kt-t  il  for  tlioir  site ;  cv^tuiil 
dilatation  of  one  or  more  of  its  ducts  (dacn'opi)  wsnire  j  cKalky  cmicarvlioM 
(dae^^■nliths)  may  ibrni  in  it  :  il  Itib-  bw'ii  knowu  to  iintlorpo  (Uilocattoo, 
botli  trniiniatio  and  gpontjui^vu^ ;  and  itt^^  ititinmointiou  or  injury  may  give 
riiw  to  tiip  formation  of  a  pi-rsialGut  variety  of  lacryrnal  fistula. 

Dacri/o-tidciiaiffia  w  the  umuu  projNJacd  by  A.  Scliraidt  for  neural>^of 
the  lacn'mal  gland,  which  he  wa»  (lit-  liM  to  dftwrilie.  It  is  «harartenaJ 
by  severe  i>ftiri  in  tho  region  of  the  gland,  by  photophobiii,  and  byej:o(s«Te 
lacrymation.  It  is  said  to  occur  especially  in  children,  in  pregnant  womcii. 
aud  ui  the  subjects  of  gout.  It  may  a^itrae  a  chronic  character,  and  l> 
proiie  to  recur.  It  is  pnihably  n  rare  affection  anywhere,  and  is  ccrtaiuij 
8o  in  the  Unitfid  States.  Tlio  lo«il  remedies  which  suf^iest  themselres  fot 
its  relief  are  atropine  in  the  torni  of  a  oollyriiim.  the  itpplication  to  lite 
brow  and  over  the  rrgion  uf  tlie  gland  of  olcute  uf  morphiac,  ur  oleateof 
morphine  and  niropine,  moist  or  dry  heal,  and  the  liberal  use  of  a  lotion  «f 
opium  (ext.  opii,  gr.  x  to  xv  ;  aquie,  ok,  iv)  or  of  K'lUdonnu  (of  Mmilii 
strength).  Qiiiaiiie,  irou,  and  oiht-r  enitable  constitutional  remedies  shmU 
uUu  be  administered, 

HifjHitrojiKy  of  tlie  iMTVuial  gland  is  said  to  occur  especially  in  *hil- 
drcii,  nixl  hai«  been  kuouu  to  be  of  eoiigeiiitiil  origin.     It  may  reach  suA 
pmpnrtiims  il«  to  fin-tv'  the  oyc  from  the  orbit  anil  dratroy  Hight  throi^b 
stretching  and  compression  of  the  optic  nen*e.     The  aocompnnymg  illn*' 
tration  (Kig,  2)  represent*  faithfully  »  remarkable  case  of  simple  hyptr* 
trophy  of  die  lacryrnal  gland  wliioli  mate  under  the  observation  of  tlie  lai* 
ProfcsaorCliriBtopher. Johnston,  of  Baltimore,  in  1876.     AltboHgb  thecye 
was  forcwl  so  far  from  its  normal  jMwiition  in  tJic  orbit,  it  still  retained 
its  niovenioiit-*,  tind  po»»ct3^  a  visual  acuteuess  equal,  at  least,  to  counting 
fingers.     Tlie  gland,  which  was  about  the  size  of  a  hetiV  t^ig,  and  wai 
(blind  to  contain  numerone  darryolitlis.  comitoeed  of  conwntric  layeis  of 
carbonate  of  lime,  was  removed  by  Proluisor  Johnston  through  an  iiiciston 
made  parallel  >vitb  the  orbital  tuurgiu.     The  eye,  in  time,  resumed  nearly 
its  normal  jioitition,  hut  binocular  vision  wns  not  r^aiiied,     Wheo  the 
eQlnrgenieiit  of  the  gland  U  mnrtiod.&nd  x'ision  is  sntfering  in  eonsoqueooe, 
eDucloation  of  tlw"  hy|)enn>p!iii?fl  gland  hhoiilil  be  resortwl  to  without  delay  ; 
but,  when  this  i.**  not  the  case,  the  local  application  of  iodine  or  mercory, 
electrolysis,  and  the  internal  administration  of  the  iodides  may  be  tried,  in 
the  hope  that  the  hypertro)tliie  pi-ocwtf,  may  be  arrested. 

Atrophy  of  tiie  lacryimd  gland  occurs  otdy  very  rarely.  It  lias  been 
met  with  in  the  advnncrd  wlagc  of  .tenuis  of  the  conjunctivu,  or  xitoph- 
tiialmta.  Arlt  huM  dcscriUxl  n  ease  of  this  clmrwter  in  which,  as  a  resull 
of  the  shrinking  of  the  conjunctivu.  tlie  cfTerent  doets  of  the  lacr^'unl 
gland  were  obliterated,  and  the  gland  ittclf  waa  reduced  to  one-third  of  its 
normal  si«:  and  was  tmastbrmed  into  a  ti^uc  rcMrmbling  bt.    In  paralysis 
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of  tlw  trigeininiL'*,  iii  <70iia«|Uenc«  of  (Ii«  innervatioa  of  the  l»cT\-mul  glnotl 
)K->ng  rlistiirl)^!,  aUilltion  of  the  laon'uml  ^cretion  may  oocur.     (Fiich^.) 

Hiirlan,  of  Philadplpliui,  ha«  iviiortwi  an  iiiicreMiug  case'  in  which  a 
.sen'antrgiri,  twenty-two  ymre  of  ngis  received  a  se^-ere  burn  of  ll>e  left 
dide  *if  tiie  tieaJ  aiitl  (ai^',  which  causi.'d  ectrotiioti  of  liolli  liiU  and  oIiIIUt- 
atloa  of  the  lov^vr  puactum,  the  portion  of  th«  upper  piinctum  l>eing  stidi 
at-  to  iviiflf'r  it  incapable  of  performing  its  oflioe,  Atlhoiigli  thR  Dormal 
nraisture  of  the  inujuiicliva  vios  |)reeer^'ed,  thf re  v>jt»  no  rpiphoru,  and  when 
lite  paticDt  criixl,  nu  tears  were  secreted  by  the  laerymal  glaiid  of  tbiB  eye. 
Marian  tiKMight  it  impiohablc  that  the  gland  haii  been  de»>troye<]  by  tite 
burn,  and  vas  inclined  to  attril»ite  the  niippreiKiiou  of  th«  btcr^'inal  seen- 
tion  to  the  obliteration  ami  r\'er»ii.)n  of  tlie  puuctn.  He  aUi  nTcnt  to 
an>jlber  eaiu*  in  which,  in  rentoWn^;  a  tumor  from  tliv  urlghb<>r)i<H»<l  of  ibc 
inner  cantlioa,  he  necetwarily  destroyed  both  puiicta.  Several  months  after 
the  operation  the  patient,  imich  to  her  suri»ri*,  dii*coverc<l  that  she  could 
cry  only  with  the  opjiusiti-  vye.  In  otlter  rffipeets  alio  uuticed  uo  diflhreoce 
beCK-evi]  tbo  cye«.  In  thU  cuuucctkni  be  relere  to  tlie  (>1»ier^*at!on  that  arti- 
Reial  destruction  of  the  lueryiiial  sac  ia  nt  tinic«  folbwed  by  n  similar 
iippresdui]  of  the  function  of  the  correepondinj{  looryma]  glaud.  A  case 
oos^niial  iiuilatx^ral  absence  of  laorimaLiou,'' *  thought  to  be  due  to 
a!ie*en«  of  tlw  lacrynial  glaud,  luis  been  n-jwrU.*!  by  Mr.  A.  Stamford 
Morton. 

Dticryo^idenUit,  or  inflammation  of  tl»e  laerj-mnl  gland,  occurs  under 
two  forms,  as  a  chronir  and  a-*  an  aente  affection.  Both  varielira  are  rare ; 
the  Iiirter  variety  vcrj-  pure.  -Arlt,  in  his  "  Ijehi-biicli"  (1853),  savp  ibat  he 
bad  ueverseen  a  case  of  clam-i>.iidi*iiitis,  and  Uli-sehberg  states'  that  among 
tWPDty-two  thousand  five  hundred  ru^mlul  cawai  of  diseaws  of  the  eye  Ite 
bad  met  with  biil  one  <ase  of  »ni|»purative  infianiniatioti  of  the  gliuid.  Power 
awK-Pis'  tliat  die  iudice*  of  llie  Royal  I^mdon  Opbtbalmic  Hospital  Re- 
ports make  ineiitton  of  only  one  <«»■  of  aU^oessof  the  laerymnl  gbind.  It 
seems  prol»ble,  however,  ihnt  (lie  diseage  \a  uot  so  extreuiely  rare  as  miglit 
be  inferred  from  thei*  tUita,  (or  its  diaguo^b  is  not  always  an  easy  matter, 
and  it  Ikae,  without  doubt,  ofVen  bwn  uii»takeQ  for  :<in>ple  orbital  vellulitia. 
It  is  said  to  occur  more  fre()uently  in  rbildren  tlian  in  achdu*,  and  oftcner 
in  women  than  in  men.  (Ptxiley.)  Gnlexownki  ban  enlled  atU-ntion  to  the 
fact  litai  duLTVu-udcnitii  aometimes  a<vinmr^  an  epidemic  chaocter,  and  he 
tftatex  that  he  once  met  with  an  uuusual  number  of  caries  (luring  an  epi- 
demii*  of  uiuni[ir>.  Dr.  C  E.  Rider,  of  Rochester,  New  York,  has  atno 
rc'ixirte*!  twii  east*  of  inflammatiou  of  tlie  laerj-mal  gland  ootmrring  in 
cosnectiou  with  mum|».* 

'  Phitniiflphw  M«d>otl  Tliaa.  1871-72.  toI.  W.  p.  124. 

^  Tnu>«.  of  ik*  Opblhalni'tlu^kal  Swictv  of  thct  Unitixl  Kingdom,  vol.  I7.  p.  SCO. 

'  ArcbtTv  of  Opbthalinvlo^,  vol.  rili.  p.  309. 

*  London  Unwt,  July  81, 1866. 

*T^ai.  Med.  SooU-tf  of  Heir  York,  1STS,p,  106. 
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The  chronic  vnrit-tv  of  <ljUTj-oarlenitU  U  chanctmzcd  hy  on  enlarge- 
mcDt  of  the  gland,  whirli  n)ay  usually  he  rvvogtiixifd  by  paljwtion.  by 
gwelling  and  retlnt**  of  the  upjwr  lid,  especially  over  tlie  it^ion  of  the 
gland,  aud  by  iujection  of  Uie  conjiiDctiva,  most  marked  Ja  the  neighbai^ 
hood  of  th('  .iii|«!rior  retrotarsa!  fold.  PaiD  b  not  a  ]>romtii«Dt  symptom, 
but  the  gland  is  usually  ^onnitive  to  pivsttun?.  When  the  up|>er  lid  is 
everted  and  the  eye  dirprtKl  dowiiwanl,  the  lower  pdrtioD  of  the  «nrolI«n 
gland  (X)mc5  into  view  oe  a  red,  tongiic-*hapcd,  nodular  maw.  (Hirw-h- 
bei^.)  If  the  Rwelliiig  of  the  ifland  lie  considerable,  d!spta<.'ement  of  tlie 
eyeball  downward  and  inward,  ■w-itli  imjiairmeut  of  its  mobility,  may  occur, 
and  this  will  he  attended  by  diplopia. 

In  acnte  inflammation  of  the  gland  all  tho  fiymptoms  ju«t  enumerated 
arc  present  in  exaggerated  form,  and  are  acoompaniw!  by  paio  uf  severe  ohar- 
flCter,  elevation  of  tcjii|K!rature,  and  in  some  in^ttanoes  cerebral  exoitement, 
deepIesHnesK,  and  delirinm.  There  is  not  only  injediuu  but  also  markt'd 
diemoHis  of  the  oinjiiurtiva,  whirh,  espriMally  fn>m  above,  may  overlap 
and  hide  from  view  the  cornea.  The  oedema  and  swelling  of  tbe  lids  are 
so  great  as  to  nuggest  the  a|ipeamnce  whieh  ehnractvriiM?s  piirnli'iit  ophthal- 
Dua.  (S.  f.  Aynii.)  Tbe  eyeliall  may  be  greatly  displaced  by  tbe  eidarge- 
ment  of  tlie  gland  and  its  movemeats  restriettid  and  accompanied  by  paiii. 
The  grt«t  twlema  of  the  lids  raakee  it  difficult  to  palpate  tJie  glantU  or  to 
bring  it  info  view,  a^  imiy  be  done  in  <siiKV  of  clironie  dacrj'O-adfnilis, 
SnppiirRtion  may  siijwrvcne  withiii  a  li'w  davf,  or,  a"  very  often  bap}M.-u», 
the  inflammatiou  may  subside  without  the  fonnalion  of  piiK.  When  pus 
does  form,  it  may  make  its  waj'  to  the  surface  llin^ngh  the  intcgtinient  of 
tbe  lid,  or  it  may  dlsr-hargo  into  the  superior  eimjuiictival  cul-de-^K".  The 
afl'eetion  is  usually  tinilateral,  Init  not  infrettueufly  bolli  glands  are  simiil- 
tffliHtiiisIy  iiflitted.  N<"ttlesliip  and  others  liavc  met  witli  (.■ascs  of  dacr>"0- 
adcnitis  iu  wlncli  tbe  Intlummatiun  v-'os  eoufinwl  lo  the  infl'rior  or  accessory 
portion  of  the  gland,  the  main  part  of  the  gland  not  bi-ing  involved.* 

Inflammnlion  of  tlv  laerytnal  gland  had  been  nseribed  to  numerous 
causes;  among  tlicnj  may  Ix^  mentioned  tniiiiiiHticm,  "<idd,"  rheumatism, 
gout,  Btroma,  sypbilis,  eeptio  ab^urptton,  miuu[>9,  and  the  extension  of 
iDfluinmatitra  from  the  conjunctiva  and  4x>rnea.  Dr.  Poolcy  has  n-jwrted 
an  intcrcBling  enne"  in  which  a  severe  aeiite  influnnnation  occurred  in  the 
lai-ryiuul  glund  of  <ine  eye  shortly  after  the  loss  of  llie  otIiLT  eye  by  diph- 
tiicritic  ci>iijini<'l.iviti.«.  The  first  eye  was  in  the  statv  of  purident  inflam- 
mation when  llii'  diKTvo-mlenitis  miinifested  itjwif  In  tbe  opjxifile  eye,  and 
Dr.  Pooley  inelines  to  the  Ix'tief  lliat  the  adenitis  wib^  diif  to  septic  aliBorfK 
tiun.  During  the  dismission  of  tim  uimc  (iu  tbe  Ameriean  Ojththahiio- 
logieal  Soeiety),  Dr.  IE.  0.  MilKr  menlioncd  a  caw?  of  bllateml,  acute  in- 
flammation of  the  lacr^'mal  gland  wliiuli  bu  lind  met  witli  in  a  jHitient  who 


■  St.  ThotbM'*  nM|ii(al  Bopc^.  1S77,  K.S.,  rol.  viii.  i>.  210. 

■  Tnuu.  AooTkaii  0|rhthalinolo^ca1  Society,  vol.  HI.  p.  129. 
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VRH  nufleriug  at  Ibe  tim«  vritb  uretlinJ  gonoirlicea.  Here  abn  it  »(«m>i 
probable  tiist  tlu-  lukaitK  v/af  of  evptic  orif^in,  being  of  a  like  iiatuiv  with 
the  iritis  oimI  urtLritt»  ivlik'li  oirusimially  inaiiifeiit  tlieni«>lvv.'<  diiriug  tlie 
coarse  of  »n  attack  of  Konorrlm-a.  Mnnv  aiillioritiw  nipnlion  ihf  iiwt  tJiat 
inflamtOBtioii  of  the  lacnnial  nhmtl  if  frciiiu'iuly  loiiiu]  HMMMiatetl  witli 
climuio  ajDJiiuctivatl  oiid  coniesl  intlauituatiua,     (Pooley.) 

The  trentmcnt  nf  dacrj'o-adenitis  will  vary  with  tb«  nature  of  the 
attack  nn'I  the  ><ansei  whioh  may  bavo  ^ivou  ri^  to  it.  In  tbo  cbronid 
variety,  the  loral  jiiiplii-ation  nf  mercurial  oiutmmt,  oleate  of  mereury,  or 
comjmumi  ifNliiie  ninttnoit  will  Ih:  fouuU  UM.-fu1,  while  Lbv  iodi^lv  vf  mvr- 
citrv,  iodide  of  |x>l3Raium.  $<iIioyLiti'  of  swdiiiin  or  litbiiini,  i|iiiniric,  nnd  irou 
are  tbe  oomtitutionaJ  i-cmcdic*  which  arc  likoly  to  ]>ri>ve  of  mast  valii«. 
ExtJr|iulit>ii  of  tbe  glaur]  may  bofvoio  oecei^eary,  should  it  enlai^  to  fiucb 
an  cxt«;iit  ud  to  ciiduiigtT  thf  iutt-^rity  of  tbe  eye.  In  tbr  acuti'  furm  of 
the  diM^aMO,  l<^'<-biii}j;  and  tho  )!lx-nd  ii|)[iltcation  of  ao  oiotineiitof  mercury 
aiul  b«lladotina  or  optam  (ext.  opii  vd  cxt.  bi'lladotinie,  dr.  i;  un^.  hy- 
drarg.,  ox.  i),  top?ther  with  the  ndministrntion  uf  an  euei^ic  odnmel 
cathartic,  to  be  followtd  by  free  doses  of  qiiiniiip,  salicylate  of  «>dimn,  or 
p}-mpbns}»hate  of  tiodium  (tbe  latter  to  l>e  given  in  tTrcDty-ffrain  dot^a 
ev«T  two  boars,  to  be  effectual),  if  resorted  to  at  the  t>ogintiiug  of  the 
attack,  may,  perhajM.  result  in  cuttini;  it  fliort.  Should  Iliia  uot  prove  to 
bo  the  CMec,  pnullicnt  or  wami  fnincntationi^,  to  wluL-b  opium  or  iH'llwlonnu 
may  bo  added,  iihouM  he  applitxi.  und  lu  »cK>n  iw  tbo  prpwiice  of  piu  cun  be 
iHtteUd  it  ehonld  be  eva«itat'.-d  l>y  a  free  incltion  mode  f'iflicr  tliroiit:;h  the 
iategiiioefit  of  the  iipiwr  lid  or  from  tbe  eonjuiictivnl  cul-tlc-soc,  as  may 
seem  to  be  iodicated  by  the  tcudency  of  the  abscess  to  point  For  tbe 
relief  of  pain,  morpliiue  or  ojiiiim  will  be  re-cpiined ;  or,  if  tli4>  pain  be  not 
marked,  sulphonal  may  be  given  imtt^Ad. 

As  a  H«)uela  of  i nflaninmtion  of  the  laorymal  gland,  or  id  consequence 
of  tnimnatiwm,  a  troidilcKinie  and  obstinate  facr^maf  fiituln  owasionally 
forms,  and  t«irs  i-ontintie  ti-  be  dUelmr]*ed  ihrou^li  the  opening  in  tlie 
illtcgnDMDt  fif  tl»e  lid  wliioh  originally  |Mii-Rulte)l  the  esi^jH?  of  pua  or  which 
niay  have  resulted  fmm  tJic  trail  inutisii).  Under  !;iicb  circutiutantvfi  the 
opening  fails  to  bea!  uiid  tbi"  individual  suffers  much  iij«)nvcnicnw.-.  Con- 
^I'liital  fistula  iif  t\w  b«-rynml  giund  bae  also  been  olnsen'cd.  It  i»  dtfli(.nilt. 
to  bring  ahtHit  ft  closure  of  wioh  a  fistula,  and.  moreover,  if  we  sueoecd  ia 
an-oinpliftbiii^  llii«  we  do  so  at  tbe  risk  of  jiri-i-i  pi  tilling  a  fresh  attack  of 
ioSani mation  of  tl»e  |];land.  The  oiH-ruiivc  pnxiUun.'  whiob  lias  proved 
moet  sansesfhl  19  ibat  ^riiit  iiii||^t»te4]  and  piitctii^cil  hv  Sir  Willinin  Row- 
toao.'  Ft  oonaistct,  GOHcntially,  in  converting  a  trutibltvume  iiitnneou.'*  fiHiila 
into  one  oijening  into  tbe  conjunctival  me  and  licnro  giving  little  or  no 
anooyanoc.  A  tlireadrd  needle  is  passed  a  short  distance  into  tlic  fietulous 
Iia«wg«  and  I»  then  made  to  penrtrate  the  lid,  being  brought  out  through 
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its  conjuDcdval  sur&ce,     A  seoontl  ncvdic,  upon  tiif  opposite  end  of  the 

saiop  ihivfld,  ia  next  passed  throiif-li  the  lid,  ju^t  at  tbo  oxKrrual  orifice  of 
tJiff  fistula.  Tlie  two  vmh  of  llie  tliirad  are  tlw-u  tiecl  tightly,  so  as  to 
tnchuk  uud  oinittni-t  u  brid^  of  coujuociiva  and  lid  inbfruiueDt,  and  are 
left  to  ciit  tlicirwjiv  nut.  To  |in]inotEt  the  closure  of  the  external  orifice 
of  the  fistula,  it^  edges  Hhould  be  freshened.  Temporary  Qstnlte,  of  a  dif- 
JVpMit  character,  may  iwur  in  consctitinice  of  carii-j-  and  utrrnwi-t  of  ih« 
maii;iii  and  roof  of  the  orbit  dcjKiident  niwn  eevcri.'  dacryu-adt-ijitis.  Th« 
ht'taling  of  hiich  fistula;  will,  of  ooui««,  follow  tlie  removal  of  the  diseased 
boiic. 

CV  of  the  lacrynuil  gland,  kii«wn  as  ilacryojjn,  auJ  due  to  obstniotion 
of  one  or  mure  of  the  eflcrt-iit  ducts  of  the  gland,  h  owiwiouaJly  met  wilh. 
Upou  cvt-ntion  of  di«  upper  pyelid  the  ey.tt  uiuy  Ix-  bn>ii}!;ht  into  view,  luid 
appears  as  "n  hluiiOi-pinIc,  serai -transparent,  ditatie,  and  M>mewhnt  tliietu- 
adog  swelling,  consisting, pprliii[)-s,  of  st^veial  nndi)lHl«Hl  segment.* of  vaiTing 
AK.  .  .  .  The  Bwelliog,  moreover,  inercaecft  suddenly  and  markedly  in 
siw>  if  the  [latient  crieH  or  (h«  secrciion  of  team  ift  sJimiilated  liv  the  ap- 
plimtion  of  some  irritant  to  the  eouJHneti\'a."  (Soelberg  Welk.)  ]f  the 
cyst  lie  of  i-oiiHiderahle  size  it  may  be  evident  to  tlie  eye  witbont  evention 
of  tJic  lid,  luid  may  ale<j  be  detected  by  the  touch.  In  some  instam-ea  IIm! 
occlusion  of  the  i-ffcrent  duet  ia  incomplete,  mo  that  the  oj-rt,  after  becoming 
distended  dnrinj;  the  aetivity  of  the  gland,  pr^enlly  rctunu  to  its  pre\'ious 
suialler  »\ze  through  the  slow  oozing  out  of  the  tears.  Usually,  in  sorh 
ca^-9,  the  cyet  may  bo  entirely  ei«i>ticd  by  prm^nn;.  Cysia  of  the  lacrymal 
gtniid  ai-e  owanioiially  ermgi-nitid.  It  is  im[K»w!bte,  owing  In  the  delicate 
and  ill-defined  eliaraoter  of  it«  wallo,  to  dijwM^  out  a  eyst  of  the  lacrymal 
gland,  and  the  trpatment  which  has  proved  most  successful  consists  in 
estabiithiug  an  artificial  ojN'iiinf;  between  the  cvht  and  tlic  eonjiUK-lival  -«c. 
A  linear  incision  may  be  made  thi-ough  the  cyst-wall  and  kept  jnitent  by 
tfae  daily  intnidiietion  of  a  pmbe  until  its  cdge.i  have  cicatriaed,  or.  ns  *«g- 
g$gted  by  Von  (Jnu-fc.  o  filk  thread  may  l»r  [lasaed  through  the  wall  of 
the  cyet,  tiwi  in  a  loow  loop,  and  permittMl  to  «ut  its  way  out.' 

Dactynlith*,  or  ehnlky  onncpetionn,  H'>mctim«i«  denominated  lacrimal 
calrvJi,  form,  in  raw  instanees,  in  tUa  laorj  mal  gland.  They  are  liable  to 
cauHR  mechanicail  irrilation,  and  Hhould  be  rcinovcil  tlirougli  an  Incision 
made  from  the  wojunctlvii. 

T^iTHort  o/  the  fjicn/mdf  GlanH. — New  growths  having  tbcir  origin  in 
tlie  lacrymal  glanrl  are  rare.  They  usually  .icciir  in  ixraons  of  advanced 
Bge,  and  orrasioiially  arc  traceable  to  some  previously  reeei\'ed  injury.  The 
glmuls  of  both  eyes  hiivi-  been  known  t(t  lie  simultuucously  iuvulvcd.  They 
arc  iHually  o{  slow  growth,  and  are  apt  to  be  nlm<M  or  c|iiite  imuiovnble. 
A«  they  incrense  in  siw  they  interfere  with  the  movement*!  of  the  eye,  and 


'  An  inlOTMthiK  IMp^r  ai»n  Flmutw  ■»<!  Cy.ta  of  Hit-  L«cl.ryn.«l  Glnna.  by  Mr.  Ouike, 
m^  b«  tOMuA  in  U>e  *»?■'  ^-^^doo  Ophthnlrnk  UotpitBl  BepotU.  vol  i.  p.  m. 
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by  prpssun.'  tipuu  tlio  ball  cause  a  squint,  whicb  is  usually  dowawanl  aod 
iuwurd.  LaiLT,  as  lliey  spread  towards  tlie  apex  of  i\k  orbit,  tliuy  cixiwd 
the  cyt'Itull  forward,  giving  rii*e  ti>  inarWI  exoplitlialmoe*.  Tliwugh  they 
may  surrouitd  thv  optic  nerve>  they  scaniely  ever  invndi-  it.  Atrophy  or 
ioflaDUitttioD  of  tlic  nerve  mny,  howpvpr,  ensue  as  n  result  of  tlie  tractiou 
lod  pnxsure  exerted  uijon  it,  nnd  tdc^ralion  and  ^'loiij^iiiiig  of  tlir  ooruea 
may  tat«r  make  tlie!r  af^K'arance  id  conaptjucnce  of  tlie  exophtiialnms  aad 
the  di-iturbed  iiiiliilioii  of  the  eye,  Tlirougb  al>si>rption  of  the  oibital 
tlie  tiinii>r  may  ciitpr  tiu-  wn-bral  i-avity,  and  l»y  iuvylviiig  Ibe  braio- 
ohstana*  cnu»R  tbc  death  of  the  iiidividuul.     (All.') 

Alt  6tat««'  tbut  hv  has  tt.va  aiid  vxaniliicd  tlit-  following  vuritrtiut  of 
tumoni  which,  in  hiit  opinion,  uDi]uc»tioitubly  had  tlivlr  origin  in  tli<-  huni-- 
mal  gland:  adeiioma,  lowing  tlie  typi<^iil  picture  of  an  epithiH:!!  i  u 
pliuai ;  mysoinu  and  myxo-sarcutna,  chai-ac-t«ri»?il  by  tlie  devt'lo|)iTif]it  of 
ftj»iK]lc-o(.'ll.i  with  long  offi^tci  and  !it«llale  felln  ejDiieddcd  in  a  mucoid 
intcroflliilar  MiWtantw,  and  by  the  gnwluitl  d iiiap{>earani'«  of  the  j^landular 
strtKture  ;  itpitidle-cell  t^roonia,'  cionHi^ing  of  densely  pattked  apindle-oells 
in  the  older,  iind  miind  <tI1^  nnd  small  spindle-rrlt»  in  the  y<mngi!r  poitionH 
of  tlie  growth ;  lyrapbo-sarooma,  made  up  of  deuBely  packed  lyinplmlic 
oelU,  with  hatdly  any  intercellular  substance;  and  cpithelionut.  in  which 
solid  opit lioliul  «>11  cyliuden>  and  n(«t£  of  cpitlitliul  cvlU  lakv  the  place  of 
the  glaiid'SulBtauce,  tliL*  bwug  usually  a«-'ompamcd  by  the  development  in 
the  gland  of  myxomatous  tisaue.  Knapp  ha:<  i\i)orti:xl  »ue  com  each  of 
cnyxo-udf^iioina,  adcnonm  uin-iitotiml^itium,  ittid  niyx4>-iid(.-nuinn  cjiroinorna- 
titpum  of  the  lacrynial  ghuid,'  and  Furh!^  inrntion.s  among  oIIkt  growths 
wbirb  have  been  met  with,  carcinoma,  cylindroma,  lympimdenonia.  cblo- 
ronia,  and  sarcoma.*  Tlydatid  cysts  of  tlie  gland,  dermoid  growtlis,  and 
angioma  have  also  been  dt«rribed. 

Completer  removal  of  the  new  growth  by  oitcration  \»  the  only  mea-ture 
which  ia  likely  to  prove  of  brjielit.  If  the  op|Kirtunity  to  do  this  jireArnts 
iteelf  bcfort-  (Ik-  growth  hits  become  too  extensive,  it  is  fre(|Ucotly  po<^ble 
to  remove  tbc  dtm-oiKxl  ti«=ue  without  §acnticing  the  »<ight.  On  the  other 
band,  when  the  tiintor  has  rpaehed  a  more  advanced  »tagt>.  and  lias  aur- 
roundcal  the  eyeball  and  involved  (be  dceiicr  luirtH  of  the  orbit,  eum-lcatioo 
of  tlie  eye  becomes  aliaoitl  a  nvctsearj-  step  in  any  ojKTative  pnxiedurc  for 
the  eradication  of  the  diwni<e. 

Removal  of  the  lacrj'mal  ginnd  mny  be  nw>»mpli8h('d  by  either  of  two 
procedami.     The  gbind  may  be  exposed  by  an  incision  through  the  int^u- 

I  R«r«nnci>  Hand.  Book  of  the  H«dical  Sdenco,  vol.  ii.  p.  ei8. 
*INd. 

*  A«MC  reportfd  hj  Alt  in  the  Am«ri<'»ii  .IniimnI  of  Optithnl.,  ISSfi,  vol.  ii.  |).  SOI. 
A1m>  a  caw  of  •dvnuma,  Archive  of  Opbtlinl,,  lt90,  vol.  tx.  p.  SeB. 

*  Tiaa*.  Amfvimn  )lc<l.  Amoo.,  18S0,  thI.  xixi.  p.  US, 

*  A  <MM  of  MronnM  (if  tha  luTymnl  t;1un<l  hat  been  r»port«d  hy  Sartiin,  Tmu. 
Aumcan  t>plith>l.  Soc,  vol.  Hi.  p.  V3i,  and  one  of  myxo-adcuo-Mrcoiua  by  White,  of 
Rjcbroond,  AkIiivai  of  Ophlhol..  1062,  vol.  xi.  p.  62. 
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it  of  tlic  lid,  draMD  out  by  mcaii^  uf  a  tcJiauuluui,  uuil  with  a  kntfe  or 
nt  iH-jMtratcd  fmm  it^  atiacliiiu-titi).  Thu  iibjti-tioii  iirgvd  i^ainst  tlijs 
method  is  tliat  it  involves  n  moru  or  lees  complct*  di\neion  of  tiw  levator 
palpebra  siii>rrii)ris,  ami  so  miiy  rraiilt  in  the  prndiiction  of  ptosis.  The 
otlier  ami  probably  better  plan,  suggeatcd  by  Vel[)eau,  is  to  divide  Uie 
external  cautbuR,  evert  the  up)>er  lid,  and  out  down  ti|ion  thp  gland  titrougb 
tilt'  conjiiiiftiva,  at  tlie  levol  of  tho  »ieiilu-]jaliH;bral  fold.  Thi.'S  plan  dors 
not  tndaiigiT  tin-  integrity  of  tlit-  Itn-ator  hiubl-Iv,  aud  leaves  a  Itws  cotispio- 
uoiis  »air  tbuii  is  left  by  the  first-described  pn)fCTliirc. 

D'wloeni'nm  of  Ihe  lavrymiJ,  ^lanil,  um  niiglit  be  suppotied  from  its  pro- 
ttctod  position,  bappons  only  von-  mn'ly,  Npvcrthcloiss.  a  few  eases  of 
tmiimalic  luxation  of  the  fjlaiid  Imve  been  n'jMjrtod,  and  also  a  very  few  in 
wliicb  the-  luxation  oeciirreil  without  traumatism.  Vou  Gruefc  lui't  witli  ■ 
cttsv  of  the  former  viirie'ty,  in  wbidi  he  vraa  able  to  rt-storf  tlie  gland  to  iti! 
normal  position,'  and  liiunpoldi  ha'?  deMribed  anotlicr,  in  which  a  blow 
with  a  stick  npon  tiie  tempnro-purietnl  it^ion  gave  rise  to  a  retrobulliar 
abneese,  which  wan  followed  by  the  development  of  e<tmpioii  of  the  upper 
lid  and  luxation  of  the  Wrvmal  gland.'  lu  this  instance  the  gland  could 
not  ho  tejilai'wl,  and  Ranipoldi  removed  it  by  a  procedure  sijuilar  to  tlmt 
pro])ose<l  by  BorelH  for  the  rPDH»'al  of  staphyloma. 

An  interesting  ca^  of  non-tranmutic  duhxsition  of  the  gland  haa  been 
rej^)ort*d  by  Sik'11,  of  Sheffield.*  It  otviirnvl  in  ii  nwn  forty-five  years  of 
age.  The  gland  conld  be  fi^an  nnd  felt  tA  n  tiimor  about  tho  rtizo  of  an 
almond  U'Utatli  tlip  «tnic-tiirf-*  of  the  left  npper  lid.  It  could  be  easily 
ri-ptawti,  but  when  the  liead  was  bent  forward  reappeared  iti  its  jirvviuiis 
pot^ition.  Tlic  d it-locution  first,  occurred  during  the  night,  there  Iiaviiig 
been  no  anttxYcleiit  lmtunnti.''tn.  There  was  however,  a  large  nfi-vi»  on 
the  same  aidn  of  the  hvaA,  which  involvetl  lheeyebn)W  and  extended  into 
the  I'orreeponding  orbiU  The  gland  was  replni-cd  by  prrwinrp  with  llie 
nngora,  and  five  weeks  afterwarcU  was  ioiind  to  be  still  io  its  normiil  jtosi- 
tiou.  Suell  rogapdc<l  the  <iwe  an  Iteiiig  tini<|ue.  He  mentions,  however, 
having  met.  with  an  irititanw  in  which,  as  a  cungonilal  defix-t,  both  taer)'nial 
glaiwU  were  fuuml  to  lie  movable  in  tlie  cydidrt.  A  case  of  sixmliiUL-ous 
dislocation  of  the  liierymal  gland  haci  a]*j  been  reeonlwl  by  Noycs*.  It 
Otrurred  in  a  voting  girl,  and  is  deseriliwl  as  having  been  duo  to  "slow 
relaxation  of  the  einrlosing  eapsidc.  The  gland  presented  itwelf  bpncatli 
the  octilnr  coiijunetiva,  over  llie  iuBortion  of  tiie  rwtue  extemns  muscl^ 
and  was  afiect«l  by  a  flight  di^n-c  of  inflnmnintion,  which  was  uot,  how- 
ever, tlw  caust-  of  the  displaeerniiit.  The  opiXMitc  e>-e  wa.s  phthisical,  and 
tiiere,  too,  the  <le)rfnemted  and  nlixtpliieil  Inohrynml  glnnd  had  iiescen<led 
below  ita  ppc.|K-r  plaoe."  *    Muiitimer  has  reported  a  tase  of  "  prohipee"  of 

'  ArchiT  t.  Oi»hiluOm..l..  BiL  xH,  p.  334. 

•  Am«lld'On«|.,»n.  «iSi,,faiC.  I. 
iOpblhftlmfc  Revlcv,  L«nd..«,  v..].  i.  p.  20T. 

*  IHwoM*  of  Iha  Eji.,  New  york.  WiUiani  W<«d  *  Co.,  18TO.  p.  272, 
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CiC  liM-miia]  gland,'  and  Bri^iv  h&.H  de*cril>«i  n  autc  of  "hernia"  of  the 
enrire  glsnd.  a(Tam[uinin«l  tiy  (Htmpinii  and  marked  elongation  of  the 
upjier  lid,  ronseqitent  hikjii  t-arira  of  the  orbit.* 

IDISEABE8  OF  THE  DBAIXAGE  APPARATUS, 
A  lihongh  tlip  s«.Tetorv  [lortioa  of  th<*  lacryinal  apparatus,  as  has  been 
indicated,  is  so  rarvlv  tlic  scuL  of  dincani-,  ([uittt  tht;  rcvrrw  in  triie  of  those 
stroctaree  wbkb  tt^thcr  von^iitutf  the  lucrtmnl  drainage  apparatus, 
There  is  not  one  of  tlieso  which  is  not  liable  to  patliologimi  changes.  The 
piinc^.  the  R)nali<ii)i,  tlie  taer^'itial  eat-,  and  tlio  nasal  duet  all  are  fra- 

Lqucntly  ti»c  sat  of  d'ovtee  proowacs.     The  punola  ai'e  liable  to  occlusion, 

'or  way  n»iiQK;  »  lualfiosltiou  which  inti^rfere^  with  tlit-ir  fiindioa ;  the 
catiaJicdli  may  he  nlostO  by  strietunw,  or  may  Im-  ob«trHc;1*d  by  the  fbrnia- 

koa  of  dactToliths,  by  the  growth  of  polypi,  or  by  llie  cntmnoc  of  foreign 
bodies;  tiie  lam-inal  saci  is  tfiihjcct  tonriiie  and  chronic  inflammation,  which 
may  eventtiatv  in  the  formation  of  a  lacryinal  fistula  ;  while  the  wn]U  of 

hibe  tiMal  duct  are  often  the  iteat  of  inflammatory  prooeaHee  which  tend 
slmngly  to  (nvhisinn  of  itH  InniPn.  New  growtlis  rarely  originate  in  the 
draiua^  ap]uirattL<i,  biit  not  infrequently  involve  it  through  extenaiou  from 
neighboring  jiarts. 

J  These  varions  abnormal itiv«  of  the  difiVrcnt  partx  of  the  drainage 
apiKiratui^  an-  chanieteriz«l  by  a  euiumoD  ^yinpton] :  the  passn^  of  the 
tears  from  ttie  eunjiinetival  ^>ae  to  the  uuee  is  interfered  with,  and  in  couse* 
■guciKt'  tbey  flow  over  die  Itd-margiii  and  down  iijton  the  clieek.  Thia 
cmdition,  known  m*  oji!|>hora,  or  itttlllcidiitm  lar>rymaniiu,  not  only  gives 
riw  to  miK^b  inmnventen<'e  ptr  w?,  but  not   infre(|i)('ntly  aetii  tip  a  ehronic 

tlnjlnlctivitL^  which  may  tie  attended  by  <Txema  of  the  lids  and  cheek. 
It  i*  an  intercstiDj;  oWrvation  that  women  suffer  much  more  fre- 
uently  than  men  from  atfection<i  of  the  lacn>-mnl  ap^iaratiiM,  the  pro- 
portioo  bein^,  aceordiag  to  Power,  "about  two  or  even  three  to  one.** 
Power  given  the  fuUuvi'iii<;  slatistleK  bearing  U{hiu  tliia  |»ornt :  Nieden,  lie 
myt,  found  in  hi^  pruetic«  tlie  oisim  of  laerynuil  disease  dividtnl  iliiis,  62.1 
percent.  feniaW  and  37.9  per  o(*ul,  m»le« ;  Von  Hn^ner  fbnnd  74.5  per 
cent.  li9niiloi>,  2-5.5  per  oent.  maW ;  Sohinnor.  67  per  rent,  femalifs,  US  jwr 
cmt.  males.  The  explanation  of  this  jmater  predisposition  of  women  to 
bKT>*llial  dbeose,  be  thinke.  may  be  found  in  their  eedentarj'  occupations, 
ibeir  greater  pmclivi^  tn  tears,  and  perlia|is  in  the  smaller  calibi-e  of  all 

rlhe  dnetd,  whieh,  he  bcHeves,  mon?  than  <tmnterbulanec  the  greater  ex- 
piKture  to  variationn  of  weather  to  wliieh  men  are  stilywMcd/  On  this 
[wiut  Fuclis  naively  remarks*  that  the  difference  in  tlie  snsis^'ptibility  to 
lam'roal  afl«Ttioas  of  the  two  sexes  is  probably  to  be  atx^'oniitetl  for  by 

»  Wicn  Med-  PitMe,  1878.  Bd.  xU.p  110. 

■  Bull.  It  Mte).  fhc  de  Chlr.  dc  Paria,  IHTO.  N.  S.,  vol.  ti.  p.  M2. 

*  Ltctunn  u]iftQ  DUroMS  of  ibc  LncTTnial  Appantus,  London  Lanaet,  1886,  vol.  ii. 

*  Tut-Book  of  Opfallultnolo^.  p.  MO. 
Vau.  in.— 10 
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the  **  zealous  tise  which  the  female  make»  of  the  lachrymal  apiwntufi." 
Nieden  hu.s  adviinced  evidence  to  show  that  heredity  is  ao  important  iactor 
iu  the  cuiisatioti  of  lacrj'mal  disease,  which  is  in  accordance  with  my  un 
exjMjrieiicc.  He  aaserts  that  it  exists  in  nine  per  cent  of  all  lacn'mat  affec- 
tions, and  that  the  transmission  occurs  much  more  frequently  through  the 
mothci-  than  through  the  Jather,  the  projwrtion  being  63.3  per  cent,  from 
mother  to  euilil  and  only  36.7  per  cent,  from  father  to  child.     (Poww.) 

Atr^'sia  of  Vie  Lticrymai  Pancta.  —  This  condition  oocurB  both  aa  i 
congenital  and  as  an  acfjiiired  anomaly.  Only  a  few  cases  of  congenitil 
.atrctiia  of  the  puncta  liave  lx«n  reported,  and  in  some  of  these  the  eri- 
denoe  oa  to  tlie  prenatal  origin  of  the  defect  does  not  seem  to  be  ooncluaTe. 
In  some  of  tlie  rejwrted  congenital  catee  there  was  obliteration  of  the  cor- 
responding ranalirnhis  as  well  as  of  the  pimctum,  but  in  others  the  atredt 
was  liniitttl  to  tlie  punctnm.  In  none  of  them  does  it  appear  that  tlie 
atresia  involved  all  the  four  puneta.  In  an  interesting  case,  occurrii^ 
in  a  lad  ten  years  of  age,  reported  by  Dr.  S.  M.  Burnett,*  both  puncta  of 
one  eye  and  the  lower  pum-tnm  of  the  opposite  eye  were  occluded.  There 
was  epipliora  only  in  the  eye  in  which  both  puncta  were  involved.  An 
incision  slmwcd  that  the  canaliculus  whs  present  in  the  lower  lid  of  this  ere, 
and  it  was  slit  up  with  relief  to  the  epiphora.  The  evidence  in  favor  of 
the  (»iigen!tal  origin  of  this  ease  seems  to  be  fairly  conclusive.  Other 
cases  have  Ik-cu  t'e|H>rtcd  by  Zehender*  and  by  Hugo  Magnus.* 

A  ease  of  complete  and  proliably  congenital  atresia  of  the  lower  punctum 
of  one  eye,  with  epiphora  of  "years'  duration,"  recently  occurred  in  mv 
own  pi^a.-tiie  (Aj)ril,  1894).  So  far  aa  (wnld  be  determined,  the  oorrespund- 
ing  (.imalicLilus  als<i  was  absent.  There  was  not  even  the  usually  observed 
depression  to  mark  the  site  wlierc  tiie  puuctiini  should  have  been.  All 
eflorts  to  lind  an  o[K!ning  by  meiins  of  small  probes  failed,  and  a  sharp- 
point^tl  knile  was  introduced  at  the  jtoint  where  it  seemed  that  the  punctum 
oiiglit  to  have  Ih-cii  sitnatal,  and  wa^  carried  on  towards  the  lacrymol  sac, 
as  in  the  usual  0|>oration  of  slitting  the  canalieuUis.  Through  the  incision 
tluw  made  an  nnsiiccessfiil  effort  was  muile  to  pass  a  probe  into  the  lacrynial 
sue.  The  sai;  wan  then  entered  witli  a  shnrp-iwiuted  knife,  and  af^r  this  a 
X(i.  iy  prolx-  was  iKit<sed  into  the  sac  and  through  the  nasal  dtict,  revealing 
tlie  [)r(sini'<>  of  eiiin|i]('te  stenosis  of  the  du<t,  tlie  strictures  being  of  bony 
consisteni-e.  No  es]>ceial  dillieiilty  was  oxiK'rienced  after  this  in  probing 
tlie  duct  tiiniu^li  the  )ia>isaj;o  thus  made,  although  later  the  artificial  cana- 
lii'ulus  disii]>|iearc<l  and  the  probes  wen'  |«isrted  directly  into  the  lai^r%'n)al 
sae.  In  time  a  No.  l(i  probe  (fiinr  millimetres*  diameter)  was  introduced. 
A  comiilcti-  and  doubtless  permanent  cure  .seems  to  have  been  effected  in 
this  eas<',  as  an  interval  of  eight  weeks  was  allowed  to  elaiise  between  the 

'  ArcliiviM  (if  (l[ilitli«lniii|rpjry,  vi^l.  liii.  p,  .').'). 

'  Zu  hen  (I  it's  Moiiiii'^lil.  f.  Augcnhullk.,  Bd.  v.  p.  181 ;  and  also  in  the  number  fur 
.Tiinuiin-.  1SS4. 

>Ibid.,  B<1.  xiiL  p.  ITC;  alio  Id  Hbacbbetg'*  Ccntnlb).  for  April,  1880. 
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Twt  two  probiiigs  witliont  any  (liftiunlty  being  expcrieooed  in  pofifiiiig  tlie 
probi>  wliich  hm]  previoiii^ly  bu'ii  iiitnxlucitl,  antl  tweuly-ouL>  uitintLs  aflor 
tJits  )a^  probing  ihr  duct  wan  t'ntrly  pi-rvioua  U>  air  iiiuf  tlicTt:  wa^  au 
eotiic  abaenoi  of  epiphora.  Tbc  puticut  vms  u  yuung  wonuiu,  u  H«l>i«w, 
about  tvrcoiy  ymrs  of  a^^.  Tb«  lower  pnnctiim  of  tlic  oppiisitt?  evCf  it  may 
be  remarked,  wib«  exceptioually  tmtall. 

Cooiplftv  ublitcnilJoa,  or  atreaia,  uf  the  puucta,  as  aii  amjnin-d  nondt- 
ti«n,  BfUoui  wxiira  t'xcept  a*  the  result  of  tmutuaiiaiu,  sticli  as  lacerstioo 
of  tile  lid  «p  it^  [inrtial  dt-ftlrudiim  l>v  liiue  ur  oUut  caif^tic  agent.  Xot 
infre(|iu>ntly,  however,  in  (>rrmpioii  nnil  also  in  simple  eveniioii  of  tbe 
paneium,  pBrticubirly  whoi  associated  with  strirtiire  of  the  caiialicuhi*  or 
bcr^'nuil  duct,  the  lower  pimeliiii],  especially,  becomes  more  or  less  cun- 
pU'Wly  occli»d«!  liy  an  over^rowtii  of  epidermis  and  by  a  gluing  togellier 
of  ilK  walla.  The  puoela  are  aUu  said  to  beootne  oa'luded  oh  a 
rsuIl  uf  blcpliarilin  luiii'gijmli.s  and  dinmic  tNJiijuiKl.ivJtiH  ;  but  I 
do  not  rememlKT  to  have  met  with  siidi  cases,  except  when  ectrv- 
piuD  or  evcraiuD  of  tlie  puocCa  was  also  prvscnt,  tlie  dt^ictutimi 
of  Ac  tear-pointa  vrliicb  oot^ra  when  either  of  these  two  coiidi- 
tioiu  exists  weuiiig:  to  be  an  iiuportaut  6ictor  in  briogiug  about 
the  occlusiou.  Cuiiiplutc  oblitvratiou  of  the  punctum  has  bcfti 
kiKiwii  o  o>x'iir  as  a  n.i*!ill  of  tJio  cicntrizatiuti  of  a  small-pox 
pu?ttilf>,  awl  ubo  ha'*  Ix^n  met  with  ns  a  eouii«<)nen<!<!  of  chaucre 
of  the  nelid.     (I-arebiftre.) 

Whether  atresia  of  ibe  punctURi  be  roti^enital  or  acquired,  it 
Is  Dot  iit'iially  a  diffioult  iiialter  to  rcmiHly.  pmvidi'd  llti'  (iirre- 
tipfiodia);  caiioliciilus  is  patulniis.  The  mo»t  dif1i<-iilt  rasos  to 
benefit  an*  ttioae  of  traiiiiiatic  urigia  in  which  tlio  injury  hiut  in- 
wlvi'd  tin:  caiialimlus  «»  wi;II  a»  the  piin<-tutn.  atid  the  con^iiital 
casts  iu  uliii'li  the  <3iiiit)ieulii«  is  ulKrciit.  (icnei'sillv  a  slight  de- 
pKBflioD  marks  the  site  of  the  <My>liidcd  punctum,  and,  taking  this 
as  a  ^iii<l<^,  it  is  usually  possible,  by  inenim  of  a  etrai^ht,  niodor 
atelv  sliar[)-|witiud  prolx:(Fig.  3),  to  drill  an  o|K.*iiiiit:  iiitu  tin: 
lanalicnliui,  ihrougji  which  lai^ir  prolx^ciiii  )(iili>*(^|iionllr  \n;  xn- 
tpoditii-d.  Whm  lliG  O(!ctu9io»  is  nttrndf<l  by  evenftoii  of  the 
puDctiuu  the  oinnlicuhiH  .ihonkl  he  glit.  »»<  !>iniple  dilntatioa  by 
infati»  of  pp'bis*  i»  likely  to  prove  of  but  little  I/cnefit ;  and,  iu- 
devd,  in  miBst  ca»e3  of  atresia  of  the  ptinctuni  this  Hmple  pro- 
cedure a  tito  olio  which  atVimls  the  Ix^^t  And  nini^t  |>eniiai)c-iit 
nsiilts.  .\niitl>i'r  uielhud  of  deiiliu;;  wiih  tliew  («ses,  wbnn  only  one  puno- 
tudi  ia  o<:vlndi'd,  suggested  by  Streutfi-ild,  in  U^  nlit  the  canaliciiln&  belonging 
to  thi-  iitioLvlndid  pu  net  mil,  and  to  jfowia  »mull,  properly  l»ent  prolje  through 
thia  poiua^e  into  the  hicrvnuil  «w,  aud  tlicn>cci»to  nnd  along  the  eanalieulua 
of  tlv  nrcliided  punetnm.  If  pmetieable.  the  iiuiiit  of  lliti  prolH'  in  to  Iw 
forced  tbmugli  the  obelructioa  ;  otbciwise  it  iu  Iu  ijcciitdiiwu  u[kon.  After 
this  the  canalicoliis  ciav  be  slit  Iu  tlie  iinnal  niatinvr. 
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BeiiitIeK  atn^ia,  tlifre  are  uttier  Lvmgcuilal  anoiDuIiot  of  the  jHiDcta 
nliicb  arc  utrutiiouully  cuuruxiturud.  Voabk  fjunda  and  dotMc  onnaUculi 
have  Ik^ch  met  with,  aod  in  (wniivc'lioii  with  abtvince  of  tbc  puncta  tlie 
canaliculi  have  been  rpprcscntcci  by  simple  tiirruu'ii  alon(;  the  «]gc  of  the 
lid.  Vou  Graete,  F.  liaab,  Emniert,'  and  ottiera  have  reported  cattt^  of 
double  ])uuuta. 

There  arc  several  vorieliat  of  matpatUton  of  Oir  pumia,  whtoli  are 
ogUBlly  ol)servod  in  the  lower  lid,  and  which,  hr  prevrnting  tlie  ontmnee  of 
Hk  ti'iii's  intw  thf  ranaliotili,  give  rise  to  Pi>i|)hora.  The  punetji  may  be 
IKiitiaily  or  completely  evprtod,  so  thut  tlmy  are  no  longer  in  contort  with 
tiio  eyeball ;  they  may  i>e  so  decid«lly  invfi1*d  ibat  a  Hiinilar  effect  ia  |iro- 
dut<?d;  or,  owing  to  the  small  size  or  deeply  apt  poaition  of  the  eyebaJl, 
they  may  be  not  in  ap])o«itiun  with  it,  a  triaiij^iilar  sjiaoe  intvi-vetiing 
bt'twocn  tbf  iuner  cxtremily  uf  the  lids  mid  lh«;  BurJaci:  of  the  eycljnll.  It 
ia  pi'obiti>U'  ttmt  the  loner  ptinctu  {>erfbrm  a  lauru  inijiortant  [lorl  in  drain- 
ing the  tears  from  tlte  o<&ujunetival  6ac  than  the  iip|)er  oiie«,  and  hene<-  it  i« 
tliat  tJicir  oecliisioD  or  matitositioo  ie  of  egjienal  moment. 

Eversion  of  Iht  puitda  is,  of  course,  present  in  tiiost  casts  of  ectropion. 
It  may  ooeiir  aUo  as  »  n-siill  of  lilcjiharitiii,  i»|MHially  if  ihi^  [y  attt-tidi-d 
by  thickening  of  the  mntgin  of  tUc  lid.  It  \»  ofton  met  witli  in  old  ago, 
in  eonsetpienw  of  relaxntton  of  the  tissnesnf  the  eyelid  and  nf  ln«  of  tone 
in  the  orbiridarin  pQljiebniriini, and  it  is  aeommnnaofjmpaiiinientof  facial 
paralysis,  it  is  not  iofreiiiieDtly  prodiioed  by  c«>ntraotion  of  tlie  external 
integument  of  tJic-  lid  iii  the  neighborhood  of  the  jmnota,  such  as  may 
rt-Hiilt  fniin  a  eliglit  iraiuimtit^m  or  au  i<ezemat4>ii£  or  other  tudainmatioQ. 
The  mul[)4iKitton  of  the  pum-ta  is  iisuaily  aggravated  by  the  epiphora  to 
which  it  give*  rise;  for  the  ftuistitnt  overfl«nv  of  tcun*  exeites  an  influin- 
tnatiou  in  the  isU\n  of  the  lid  and  eboi-k,  which  Ih  fulluwe«]  by  a  <H>iitm(y 
tion  8tieb  ns  tia»  jii>>t  been  deserilied. 

Inveifion  of  Vk  puHcla,  as  a  condition  requiring  especial  attention^  is 
oeldotn  met  with.  It  is  present  In  nio^t  ("a^es  of  entropion,  and,  like  en- 
tropion, IA  usually  oon!VH)iieiit  iiiinn  diniiiic  Iraeboma. 

The  efllcient  remedy  in  all  innlpn^itions  of  tlie  pinietn  is  tbe  slitting  of 
the  ranali<iilu».  This  i)pplie!>  mor**  FS|irriiilly  to  the  lower  mnalii-'iiluA ;  for, 
Judging  from  my  own  experience,  tbe  slitting  of  the  upper  maidieailus  is 
very  niruly  aillvd  for.  When  tbe  everfiion  of  tbe  lower  punctum  m  «o 
marked  that  the  simple  <Oitting  of  the  eanalictilus  doti;  not  neeoinpUeh  oil 
that  is  desired,  we  may  ineniLse  the  efli-ct  of  the  n[M;ratioa  by  excising  with 
alender  cnn-ed  seissors  tlie  inner  lip  of  the  dividi-d  vnimlienlus  and  a  small 
bit  of  the  adjoining  oonjinu-tivu,  SB  it^gCflted  by  CHtchett.  Usually  the 
edges  of  a  divid<^  ninalieuliis  slion-  bnt  little  disposition  to  grow  togctbia', 
and  if  «e|uiratnl  ooee  or  tnice  wjtli  a  grtim'd  pi-ulie,  at  intervals  of  twenty- 
four  or  forty-eight  ho)tr9,  ci^'atntc  and  remain  npart.     I  have,  liowerer, 


DISRASES  OP  TUR  I.ACRYJIAL  Ai>PARATi;S. 


149 


|]y  met  with  itutui>c«;  iti  whicli  tlii^y  eliuwetl  a  muRt  persistent 
tcfitlcDcy  to  reunite,  in  spite  of  rei^xntul  vffurte  U>  kci-p  tbrni  ai«r1.  Under 
«iivb  c!rctinu§tiiiKV8  i(  miiy  lx.*ociiuc  iK-cetenry  to  snip  off  the  inner  lip  u(  Uie 
i-UDsl inline,  3s  jti»i  ik-fKribtxI. 

CoDJuuotiviiis,  moK>  or  loss  marked,  nnd  afTecting  espcoially  ihp  pal- 
[icbral  conjiiiK-iiva  of  lite  lower  ild,  ia  apt  to  be  present  in  most  vasa  uf 
cvvr^ion  uf  llie  |»im<rtji ;  and  »')ii)e,  as  a  rule,  the  simple  stiUiMg  of  iiie  eaua- 
liculus  will  in  liaw  caitae  it  to  ditmpjiear,  it  in  better  to  W»tcn  its  cure  by 
pmcribing  h  mild  antrinfrent.  collyriiitn.  Thi>  one  which  I  linvo  found 
most  uwful  ronsisti*  of  Iialf  n  grain  of  siilpliate  of  zinc  and  ten  gniins  of 
boracic  fu-id  to  an  ounce  of  <lii3tiltMl  water.  If  blepharitis  l>e  present,  tlie 
oiotment  of  the  yellow  oxide  of  mercury  (gr.  ii  to  dr.  i)  BboulJ  lie  pre- 
scribed ;  and  when  this  fails  to  ai-t  uell,  whioh  it  e^ldom  dws,  mi  oiutuent 
nf  ariffttd  of  nimilar  strttiglh  will  olU-u  be  found  cflifucioiis. 

Atmia  of  ihc  cannlicuii,  us  Imft  ulrtiidy  been  luimtiouwl,  may  occur  u 
a  oungeuitul  duft-Tt  In  aj«ori»t!oi)  with  wvIuhIou  of  the  ])iiu(-l»,  and  altto 
•8  a  ooQM'queno<-  of  traiimntUm  iuvotvin^  the  re<^ton  of  the  inner  eanthiig. 
CircuDucribtil  strictures  of  the  caualicuti  are  luet  with  not  infrequently, 
especially  In  eonoedion  with  etenoels  of  tJie  laLTymal  du^l.  Tliey  may  be 
loortrtl  At  iiuy  part  of  tlie  eanal,  but  aro  (usually  fotitid  near  it»  inner 
oxtrcmity,  nt  the  point  where  it  enters  the  Um'mai  iuic,  or  where  the 
upper  and  lower  canal  imili  join  ju5t  t>erarR  enterin|r  the  mc  When  there 
is  complete  obliteration  of  the  caoaliculus.  its  restoratioa  by  operative  pro- 
cedare  is  impracticable.  It  may  !»  poefalbie,  however,  by  repeated  probinga, 
to  open  a  passage-way  for  the  tears  dipeetly  into  the  lafrrymal  eac,  as  was 
accomptlHlied  iu  tbe  vast*  above  relattU.  When  the  occtiwiou  is  ein-nm- 
scribrd,  it  may  uaually  bo  ovcrwmc  by  lucuna  of  a  Hinall  j>n>bc:  in  doing 
this,  however,  »omc  caution  is  tvx'Oj'^ary,  le^t  u  laW-  piticsagc  be  raado; 
Th*  lid  should  l>o  p«t  upon  the  rtrrteh.  and  the  probe  (Xo.  '2  l>cin|!  the  sizo 
beet  adapted  for  thi!<  pnrjiose)  should  be  iutruduoed  into  the  puneia  aud 
ptaaed  alon^  the  canaliculus  lowaids  the  ftae  in  tbc  usual  manner.  Should 
tlif  force  which  it  is  poA:9iblc  to  ex^rt  with  such  a  prolie  fail  to  overcome  the 
stricture,  we  may  succeed  better  with  a  ftti-aifrtt,  moderately  sharp-pointfd 
probe  (Fiir.  ^0>  *"  "hieli  it  in  prartirable  to  give  a  rotarj'  motion.  If  thin 
too  should  fail,  we  m\M  rut  throii(;h  iJie  stricture  and  enter  the  tar  willi 
a  fifaar^i- pointed  koile.  TIic  old-fhshioncd,  f^iclicl  cntumct-k nifc  1  have 
Ibund  e^pax-ifltly  well  adapts!  for  tUiH  purpose.  The  u£c  of  this  knife 
DBCMaarily  involves  the  slitting  of  the  canal ieidiiK,  bnt  this  is  not  an  nbjec- 
tioti ;  Hit,  even  wlieu  ihc  ^Iritiiirc  ha:*  Iteeii  ovcnwine  by  meaiitt  of  a  pi"obe, 
it  is  Ixttct,  ait  a  rule,  aOorwanU  to  divide  tin-  cniia1i<'iihi!<  with  the  probe- 
pointed  knife,  this  being  ibe  most  ettectiial  way  of  preventing  a  recurrence 
of  the  occlusion. 

Tbe  so-calleil  tlacnitJUhsy  which  occasionally  form  in  and  obstruct  the 
oanaliculi.  were  ibrmerly  suppoacd  to  I>e  simply  concretions  of  lime.  They 
arc  now  known  to  be  com]Kj^  in  great  part  of  a  fungus,  believed  by  some 
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tnvest^tont  to  be  idcnttral  wit}i  tlie  l(!]>tothrix  buccaliH,  which  inliabitii  the 
cavity  of  tiir  iDDuUi.  Colin,  however,  to  whom  Fixtrstcr  suhtnittal  one 
of  Uteae  iwocrptioDs  for  exuoiiRatJon,  deai«H  that  the  Imo  are  iUf^tieal, 
and  si]gg6«t«  thp  name  "stn-plothrix  Foci-s-tcri"  Cor  the  W-ryiual  fimgus. 
Goldxifher  liiu  mrt  with  <u*«i  in  which  a  filiuiii  iwoiipiiHi  thu  ueutm  uf  iive 
dai.T}-ulith,auU  he  l»t,-lifVfs  llial  thiir  il<'Vflu|nmiit  iboIU-u  due  tothf  lodge- 
ment uf  itii  I'Vflti^h  til  tile  cziiialif-uliis.'  TIk'v  vnrv  in  ooior,  W-iiig  sonw 
timet)  of  n  yellowish  or  grc<>iii?<h  white,  hdi)  iiguiii  gray  or  vvt-ti  gruyiiib 
blai'k  ;  thc>y  may  he  stn'oiiil  niilliiiu-tri«  in  K-n^th  nud  one  and  a  lialf 
milliuictrcs  or  more  in  diiuueter;  ocoL-iionally  ihi'v  pn>ject  Ihrough  the 
punctum.  Poereter  haa  reporttsl  a  caae  hi  whioh  a  [lemiMi'nc  conjuttctivml 
inflammation  was  kepi  up  for  yeufs  by  the  prcsteticc  in  th<:  lowvr  •»nidi<ni- 
Iu8  of  on(?  of  tbt«('  ooncn-'tions.'  An  nnalvMS  of  a  dnrryolith  n)nd<>  by  Mr. 
CurliK  ifh^iwixl  tbal  it  conHiKto)  of  2)f.-'l  pnrte  of  or^nir  matter  and  TI.7 
piirte  of  ctilciiiiu  p)io:*{)hati.-.  (Power.)  The  prewnce  of  a  daciTolith  io 
th«  oanalioiilns  may  bt-  dot«-t«i  by  tlif  sKght  cii-cuniscribed  swelling  to 
w'hiob  it  f!,\vos  ritR>.  It  »huiiliJ.  of  wiirM.*,  Ik>  n^niovet)  a»  Buon  ai^  detected, 
ami  to  effect  tlii^  the  caualii-ulus  will  usually  ritiiiirc  to  be  slit' 

Pof^/ii  have  Uvn  mrt  with  (hut  vm-  mn;ly)  iu  tlic  itiimlinilt.  They 
prodiiw  epiphora,  mid  in  (;iiiigo4|ii«)oe  of  thi^  nmy  rwt  up  a  diixmiv  oo»- 
jiijietivitie:^     Tlirnr  removul  may  neoesgitale  the  divlfiion  of  tbc  canalioiilug. 

Small  Jorrign  botliejt  occasionally  find  their  way  into  the  raniilindi, 
where  they  may  remain  for  a  eonsidorable  time.  Eyela.'shefl  not  infre- 
quently enter  tbe  )iun<imji,  and  Mtinetimei  p^  wholly  into  the  eanalicniiu ; 
at  otiier  times  a  {lortioii  of  tbo  lash  prnjec-ts  rniin  the  piincturn  ami,  raming 
in  (untati  with  tJic  i-ytlmll,  pnwltKiss  dwdt^l  dLscoinfort,  as  I  liavt:  IukI 
occaeion  to  observe  more  llian  oii«'.  Cm*"*  havf  b^vii  ri'i>f>rtwl  in  wlii<-h 
bitd  of  iho  beuixt  of  bai'ley  iind  of  wh(»t  linvc  bevn  found  lodged  in  U)C 
(nnatii:ubis  nud  one  amf  (by  Unlfrier)  in  which  on  a^cans  ItimhricoidM  was 
reuiovtil  from  tlio  lowt-r  piiudiim.' 

Daerifociftriifiv,  or  injliimvialion  of  (A*  laerifvuil  «w,  orcurs,  att  luu) 
nln-uily  lH-<ni  Mild,  ils  a  (rhntiii<'  niid  »Wi  as  nn  a<'uti>  air(M>ti(m.  Primary 
iDDoinnintion  nf  tlie  lam-inal  sac  is  vxtn.>mpJy  r:m>.  In  the  vaA  majority 
nf  CB»c»  the  inflammation  i^  KccondarTi'  to  and  dqirndent  u|)<)n  disieaiic  of 
the  niisal  duct,  Ptrietnre  of  the  duct  being  the  Kondition  which  tmiially  pvc* 
rise  to  it.  Primary  acute  tlocryocvHtitifi  tit  said  to  occur  (N'ciutiooally  io 
stniuioue  ohildrou,  and  it  may  algu  lie  produced  by  exteriut  violence  or  by 
the  entrance  into  the  sac  of  an  irritant  fluid.  Cases  of  this  cliarartcr  are, 
however,  veiy  rarely  encountered. 

lOatmlW.  f.  Pmkl.  Auttwiheilk..  ?»bmirr,  1881. 

>  Archiv  r  4l[ihllinl..  Bd.  i,  |>.  281. 

*K«y>iT,  or  riiiliui«l[ilila,  liai  rf|Mirl«l  (brec  uwMof  "  Icpbolhrlx"  la  tfaeupperoiitft* 
Itculiu  (M«L  und  ^uff;.  Reporter.  PhiluUiOphiu,  vol.  xliii.  jv  2S,  1690),  ftnd  6n>«niR2  ou« 
CM«  of  like  di*nu<t«r  f  Arvh,  of  Ophih.  omJ  OW.,  Nt-w  Vwk,  vul.  iii.  p,  17,  IS78}. 

•  Berlin.  Klin.  Wochraxth  ,  Iflm.  lid.  xvil.  p.  3i6. 


DISEASES  OF  THE  LACRYHAL  APPARATUS. 


391 


I 


I 
1 


loilnmmutioD  of  tlio  lacrimal  mc,  »!«>n<l«ry  to  <tiscaae  >>(  tl»e  oan&l 
iuci,  ii!>uiill_v-  lx-g!ii<t  uut  as  iiti  lutib-  but  tw  a  luiUI  cliratiic  afTectioo,  th*'  90- 
eallcJ  bicuiKHTha-a  or  catarrh  ol"  the  sac,  wbieli  k  unatU-'iidw]  by  [laiu,  Hud 
umkes  itarlf  monireM  chicflv  tbrou^i  the*  ncciiiuulalioa  ol*  turn  aud  muciiH 
III  [be  wic,  their  regurgitation  through  llic  pnmrtft,  mid  the  cxirttixx  of 
vjMphuru.  Ai-iih!  fjtaivrbalidn.itif  tlieciiturrluil  iiiEIutiimHtiunjoluLnHrtcriznl 
by  the  fominlitin  of  pit#,  ure  Hnble  to  owiir  Irom  time  to  lime,  aud  (onstt- 
tnte  what  is  known  as  abwe-ie  of  the  lacrynial  sac,  or  acute  dacryocystitis. 
It  is  |Kienbte,  of  couwe,  lor  this  i*<?r|ueuw  of  eveute  to  be  reversed,  and  for 
an  inflammatioti  estcoding  firura  the  aanal  diicrt  iiitjt  tiiettac  to  iiiauitest  itM'tf 
6rsx  in  the  fiirra  of  an  amle  aliuck,  but  my  i>x|)erieti<«  lendn  mc  to  believe 
tlial  thb  is  Uiw  frequiiitly  the  <»«;. 

Tbe  history  ul'  tanKit  iibrce  of  dacryocystitis  b  as  follows:  InflamDia- 
tioB  of  tJic  walls  of  the  lacrymal  duct  (usually  seoondary  to  ttosal  disease), 
leailiti}!  lu  moTv  or  lo»i  eomplft£>  oceltniou  of  the  (liltn  ;  in  ci>nHeqiieut'e  of 
ibia,  accumiilu1i<m  of  ti-ara  iu  Uie  duct  above  the  point  of  occlusion  mid 
in  iltv  tuorymal  nac;  the  retained  toar»,  uwin^  to  tJic  entrance  of  bucterk 
fron  the  ooiijiinctiva]  mi;  {mvcntly  undergoing  [nitntftictivc  clinngv^,  nnil,  iw 
«  result  of  thiii,  trritjitin<;  the  muconfl  linint;  of  the  Mie  and  duet  and  ex- 
dting  in  it  a  eatarrbal  inflani nation  ;  the  iniicm  collectinj*  in  the  sar,  as 
a  cottsequenoe  of  tlii^  ibnning  a  mediiiia  tretter  suited  to  the  growth  of  die 
intruding  l>acteria,  and  tbiM  supplying  tho  (^inditioti.t  nii>at  favorable  to  the 
developniHit  of  a  ctlmmic  and  persi:it/-iit  iiitlammation.  In  mime  iiiHtanoci^ 
thiit  •<tatL*  luMta  iudi-6uitL-ly  nitliout  underling  ajiprKnalde  change;  but  in 
others,  wbctbiT  tbrx>ugh  the  ocvum-no-  of  a  flight  traumiitiHni,  expownnr  in 
n>ld,  the  cntnuict-  into  tlie  luiiyiual  i<iiic  of  micro-organ  is  ni<  of  unu<ual 
viniloiioe,  some  institutional  diBtiirbanee,  or,  as  aeeius  to  hapjien  ooca- 
rinnally,  tlie  sodden  uoclnxion  of  the  cnnalioiili  at  tiieir  point  of  juncture 
irilli  tlie  stc,  tJie  inRnmniatii>n  nnder^^oes  a  rapid  change  in  clinracter  and 
asKunes  an  aoiite  furm.  (Fig.  -1.)  Severe  puin,  n»v>m]uiniiil  hy  teiiwi 
swelling  of  the  sai'  and  marke«]  (pd<-mn  und  rc^Ino^s  nf  the  lid.i  anil  mr- 
roundiiig  [nartH,  irrnies  on  ;  thick,  creamy  puu  furni*  in  the  rac.  and  not 
infrifpu-ntly  dw-ided  evidciii'CH  of  nini^tilutional  distiirhant*.  encii  a-*  fever, 
precrdMl  |K'^rlui[}«  by  rigor,  lo!W  of  appetite  ibr  food,  and  slee]>l«6flnefw,  mani- 
fest lhenbu?lv(».  After  ik'veral  days  of  intense  Buffmn^  the  integument 
oTcr  the  sac  o^urm^  a  yellowish  ap|N-:iruaee,  becomea  thin  and  bulging, 
and,  if  left  to  iteelf,  iiAually  gives  way  at  a  [ndat  about  eorres|M)nding  to 
the  lower  niargin  of  the  orhii  (benuitli  the  int<.Tiial  imlpi'hml  lignment), 
permitting  tlie  contents  of  the  Mic  to  c-*cape  and  affording  the  patieot 
almust  immpdiate  relief  from  uufFering.  In  exceptional  instances  the  in- 
llatniualii>n  snheidcw  without  [(erforation  of  the  eac  occniTing,  the  pus 
oltiiuately  escaping  through  the  canaliciiU  aud  puncta.  In  otlier  exoej>- 
tioaal  Instsncffl  the  poribmtton  oocurj  thmTigh  the  inner  wall  of  the  sao : 
under  such  cireunigtanccs  the  pus  lias  l)eeti  known  to  find  it«  way  into 
the  dbmI  meatus  and  even  into  the  maxillar>-  antrum,  and  in  one  «aae, 
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i*port«I  by  Power.'  it  burrowed  "  Ix^twoen  llio  iKrioHteum  and  the  bone, 
till  at  length  it  ifaclicd  llie  fluor  of  ilit-  uuec  uud  vMlubliabcd  a  fiatuloas 
orifice  into  the  mnutli  tlimiigU  i\w  piilutiuo  )<uturv  of  tliv  iwUtal  botit^" 
Othw  ca«M  have  beon  ylwiTVw!  In  which  th«  ptuc,  aR«Tc»(^i>ii)g  fnna  the 
ftno.  has  burrowed  bem-atli  the  iuict^iiment  of  the  face  aud  hm  finally  |>er- 
furatrd  the  gkiii  ni^r  th«  alu  of  the  nose  ur  at  aoiuc  dbtaot  [)omt  iipoo  the 
cheek.     (Veljx-ftu.) 

As  lli*^  itiHflmnifltioD  of  thp  sacdwlinfti  and  the  dWhurg**  diiniiiidies, 
the  opening  tliroujj[h  whi<'!i  the  pu«  hiLs  estiaiKHl,  wlicdier  it  Iiiy  oocurrwl 
epoataiicously  or  Uas  bt^-u  nuidc  artificially,  gnuliially  le!>Hcti»  m  mzc,  owl 
iu  the  course  of  n  wwh  or  two  usially  clo^refl.  This  furtiinat*^'  nwdt  dix^ 
not,  however,  alwayjt  huppeu ;  for  in  aotne  caj^es  the  cuntiuiiul  ducliargc 
of  tMtrii  through  t!ic  opening  prevuQbi  iu  healing,  atid  thus  a  permouctit 
tistida — u  itecond  variety  of  fiittuki  hien'malis — i?,  formed,  and  becomes  a 
eouroi*  of  nirnh  annoyance  to  llie  patient.  Willi  the  eiibsideiiee  of  the 
acute  intlaniniation,  wlieth<-r  n  fi»t<du  reoiaiiis  or  not,  the  sac  retnros  to 
its  previoiB  condition  of  chronie  catarrh. 

Id  chronic  dacrvcKTyfititH  there  is,  aa  ha^  already  been  mentioned,  an 
almost  eoni^taut  n'^iirj^itation  of  ioiico-|>uiiileut  matter  through  the  puncta 
into  the  ooajuuetJval  sac,  and,  as  a  nstnltof  thlt,  eonjiinctivitiH  and  keratitis 
are  often  met  with  as  BeeoTidaryooin|iIii*atinns.  Klepharitin  marginal i'*  and 
eeiejua  of  the  lower  lid  and  tthrek  are  alwi  frequently  produo.'d  by  the 
overflow  of  tears  and  nuKio-pus,  and  ultimately  partial  eetropion  of  the 
lower  lid  may  enttue  fr«nn  the  <x)iitmctioii  of  tlic  vxleruul  integiinienl  of  the 
lid  («ii«kI  by  the  oontitmed  wzc-ma.  When  a  Hetula  luw  become  estab- 
lished, although  nt  first  the  puj*  may  have  (iinnd  its  way  by  the  most  direct 
route  from  tlie  sac  to  tlie  eiirface,  the  dischai^  is  liable  to  burrow  beneath 
the  akin,  and  iu  this  vray,  in  time,  quite  cxU-n-->ive  i^innaes  may  he  formed, 
■with  perhai3S  wveral  fihtulous  orifiees.  Under  mch  eirciiiOBtaJiofis  it  is  not 
tmnorniiion  lo  liud  more  or  I<wk  eitensive  caries  of  tlie  underlying  boue. 
These  un]>l«isanto(>nii>li(Miii(jue  do  not  exist  in  evcrj'tasc of  chronic  dncrj'o* 
cyetiti«;  but,  even  witliout  tliem,  this  alVc^tiou  gives  rise  lo  niii'-h  diiioom- 
fort  boeausc  of  the  constant  epiphora  whioh  attendg  it  and  the  blurring  of 
sight  which  the  m [icx>-pn riileni  Hiiid  floning  over  the  cornea  produces. 

DacryocThtitifl  being  dependent  iu  almost  all  tases,  as  has  alreatly  been 
«ai<l,  upon  stenosis  of  the  laoymal  duct,  it  follow.'*  tliat  itt«  treatment  is  for 
thp  m<»st  iHirt  the  treatment  of  .^trieture  of  the  dnct.  of  which  we  ahall 
speak  presently,  after  we  have  roiii?i<lered  the  paiholog}*  of  tlii^  latter 
afiection.  Something  may  be  eaid  here,  however,  an  to  the  tneutmcnt  of 
the  aente  fitna  of  diW-ryocystitiB.  If  a  caso  of  acute  inflammation  of  tbc 
laerymal  eoc  h  seen  In  its  innpi:n(7y,  an  elTort  may  be  made  to  out  short 
the  attack.     An  energetie  calDmel  eathartie  should  be  given,  and  thi^  may 


*  In  his  lectur»  upon  IMseuea  of  tbc  Lachrymal  Apponiiu,  London  Laaoct,  18W, 
sol.  ii.  p.  SCo. 
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he  followed  up  bv  librrul  dosc«  of  quiaine  or  of  pyro|ihoflphate  of  sudium 
(gr.  XV  to  xx  even-  two  or  tliiw  hdiire).  The  local  treatTn«nt  should  con- 
sist of  tbf  appliiTiiiuii  uii  a  lioi'u  ur  t^:tuz«  pad  uf  a  lutinii  of  opiiini  und 
bomiic  nckl  (t-xt.  <»pii,  gr.  x  to  xv  ;  w'ld.  bcradc,  dr.  i ;  aquie  destiU..  os.  tv), 
or  one  of  opium  uiid  mx-tntu  of  \v*d  {yxt.  opii,  gr.  x  to  xv  ;  plumb,  acetat., 
gr.  XV  to  sx ;  Bqutt  dc^till.,  at.  iv),  and,  p«rbA[)e,  the  ub^traotioa  of  blood 
by  Wc-biug.  An  auudyne  fur  the  relief  of  tlie  sevon.*  paiu  may  ulsu  be 
reapiired.  If  lliese  meosunis  tail  to  subdue  the  infbiniiuatioii,  wurm 
pi>ultii«:4  Rbniild  be  applied.  The  beat  aiv  made  of  flnx]id>d-ni(til,  to 
wbirh  a  »inal]  quantity  uf  laiidiiniiin  oiid  powdered  bcirnoic  arid  tuny  be 
added  with'  advantage.  An  ttooa  a^  it  in  evideat  tliat  ptm  bus  Inrnittt  in 
the  saw  and  is  pndearoring  tn  fiml  »  means  of  esra|M',  an  incision  Hhould 
be  made  dlrtctly  Into  the  sac  tJirougb  the  thinned  overlying  integuiitent. 
Sucli  an  incision,  if  made  in  the  direction  in  wbii:b  tiu-  skin  tends  to 
wruikle, — tliat  in,  from  alHjve  and  toward  ibe  utjse  dowiiwaixl  mid  ont- 
vrard, — Icuvw  no  pcnx^itiblc  soir,  und  gives  u  iiion;  n^ady  exit  to  the  pua 
than  does  an  iocision  niade  Into  tbc  sue  hIoi4;  the  (utuili'-i)lii)<.  An  tlie 
inflnmnuilii.iD  and  discharge  Ttnbside,  tlio  [luiiltiving  should  b<-  diiKvuititiiifd 
■od  OOP  of  tbi>  lolioDg  Jiut  iuontiou«d  pnseribcd  instead.  A  o}llyriiim  of 
Incbloride  of  nierciiry  (1  to  112,000)  may  also  be  ordered.  No  attempt 
should  be  made,  however,  until  m>iae  dayti  aiWr  the  ooniplete  ttiihnideiw-e 
of  the  ociilf*  ntLtek,  tn  overcome  tlie  stenosis  of  the  larr^'iiial  duot  by  the 
passage  of  probes.  x<  UiU,  if  done  premat«n>ly,  k  iipt  to  iiuluoe  a  reeiii^ 
rence  of  the  acute  indamnuition. 

^trieiurr  of  Oic  f^cr^imil  Dud, — In  f[<eal<inji;  of  the  anatomy  of  the 
laenF~mal  duct,  mention  has  been  made  of  the  faet  that  its  luembrauoiis 
walk  iMrlake  of  th«  clianiL-ter  of  both  a  tnuenuH  and  a  [terioftteal  lueiu- 
braue,  that  ibev  iviituiii  a  deusf  plexus  of  veiiw  n-M-mbUiig  tinwc  of  the 
turbiim<i.il  Uxlk::*,  iuid*thut  at  cvrtaiii  points  thuy  an;  tbrowu  iiitu  vaU-e- 
Itkc  fokU  which  enenjncb  oonitidenibly  (ijton  tiK-  lumen  ui  the  (Uiml.  Such 
txyiiig  the  case,  il  is  e^'idenl  that  even  n  tiiiii^ht  fimount  of  iulliiminntion  of 
the  whIU  of  tbe  duct  must  aluo&t  inevitably  be  atteiidi-d  by  at  least  a 
transient  occlu^^ion  of  its  lutueu.  If,  mureuvor,  wc  bear  in  miud  that  tbe 
Ijicni'mal  duet  is  in  a  sense  but  a  pari  of  tbe  niLsal  cavity  into  whieti  it 
opens,  uiid  that  it  holdH  as  elow>  u  rohitinn.ihip  to  tliis  ravity  {mthologi^udly 
Bff  it  diM-A  analomieally,  we  run  n-mlily  uiidrr-ilatid,  ^iiitv  inflamtimtiiiy 
alTectionH  of  tbe  tuieial  pa«i)aee»,  both  acute  and  chronic,  are  of  »ucb  very 
common  oceurrwice,  why  it  is  that  Mtrit^n^e  of  the  laervnial  duct   is  by  no 

mcauB  a  rare  affection.  While  a  certain  luinilter  of  caMct^  of  laerymal 
Mrieturv  are  of  traumatic  origin,  the  iiiilaiumution,  under  itudi  circum- 
alaacLi-,  not  iiifrt-quently  Ix^tnuiui'  in  ihi'  (<ue  and  extcudiug  tbeiKH;  to  the 
dort,  (III-  largi^  majority  are,  without  dmiU.  sec mrlary  to  and  dt-|H>[Mlent 
npon  aoite  or  chninie  nasal  mtarrh.  Watering  of  the  eyt*  \^  a  well-known 
symptom  of  acute  rhinitig,  and  pniliably  in  the  majority  of  tlie  prouoiinced 
oaaeB  of  tliis  atfectioD  tbe  (aianiml  conditioo  involves  to  a  greater  ur  less 
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dt^-ce  the  mucoufl  merabraae  which  \\aefi  tlie  walla  of  the  lacrymal  duct. 
In  tJi«  vnst  majority  of  uasps,  with  the  Hutwidonce  of  th^  rhiiiilis  tlie 
(■!iiiiri-h  and  truti^ii-nt  ocrhwlon  nf  the  durt  tIl<^p|M','u-  and  the  (lart^  n-turn 
to  thdr  (>n;vLou8  nortuul  <!ottditiuii,  In  vxccptional  inj^tunnw,  however, 
because  of  tho  >;(?vmt\'  of  tlic  iritlumntatioQ.  tht-  mcurrcoce  of  a  second  or 
third  attack  belorc  tlio  lirgt  has  been  r(H»vi.>itd  I'roiu,  a  wingeiiital  Darrow- 
1K8B  of  the  duct,  or  a  ])eculiar  siisoeptibility  of  tlie  lacnr-inal  |iaasagee  to 
diH-uac  [a  suiici-ptibility  which  iu  some  iu»laiii?efl  b  uuduubtvdly  inherited)^ 
th<-  inlltmimntion  of  (lie  diu-t  does  uot  »ul>ntde  with  tli«-  iiai<al  afHtrtioii,  ImiI 
asaHnio"  n  inoiv  spriiHis  and  chmnip  clmrnctAr.  Under  emch  circiini^tAnocs 
tlie  nature  of  the  inflammHtion  soon  chango.  and  what  was  at  first  Mmplr 
a  catarrh  of  the  raucous  membrane  presently  becomes  an  iaflammatiua  of 
the  [terioHteuni,  and  the  teini>oi-a»j-  occlusion  of  tlie  duct  irora  cnsoi^tement 
of  tboKubniui.>ous  plexusof  voidb  i;iv«  place  toa  prmanont  HteiKMiK,  due  to 
plastic  ('tTitxiui)  and  jieriottcal,  aud  at  a  :(lill  later  Ata^>  oMtcal,  tltickening. 

AVhitc  uciitc  nasal  uttarrh  gives  ri)^-,  in  the  uuiuucr  jiiet  dt-seriUil,  to 
«onio  uuH.'M  of  tftriciiin;  of  the  l»cn-mal  dm-t.  probably  a  niiicli  lurgvr  num< 
bor  are  dcpondoiit  upon  rhiN>nic  iatlniiini.'it'ory  affootions  of  Ibe  i>a>i!tl  jnw- 
sage».  The  rhronic  na^al  aHertionH  of  inherited  aud  acquired  syphilis  are 
eepecially  apt  to  involve  the  lacn.-mal  apparatus.  Sjpliilia  has  lonf^  be«D 
reooj^iiiTed  as  a  oause  of  disease  of  the  laciynial  wui  and  duct,  and  donbtleoa 
thin  hapjunii  in  lUOHt  inBtiitic»<  through  tlip  extcn^on  of  H]>e(Tific  inBanima- 
tion  from  th'C  nost*. 

Seventeen  out  of  two  hundred  iukI  forty  cases  of  atricturc  of  the  lacry- 
mal <anal,  not«d  in  Gulexon'ithi'.s  clinic-,  were  tbimd  to  be  of  syphilitic 
orig:iii.  (LaK'bi^re.')  The  same  author  altto  points  out  that  Bvphilitic 
giimmala  ooca^inually  develop  iu  both  the  lacrynial  v&e  and  duct  Power 
nrmurki*  that  "lachrymal  nlwt  met  ions  aix-  not  rare  in  iufanls  prej^nting  llie 
usual  ni:inif«>taiions  of  wfrt^iidaiy-  syphiliilc  di^-A4e  of  (he  nmninis  mem- 
brane of  tliQ  month  and  faun's."  I»  tiio  Mime  mnDeetioo  he  states  that 
the  mucous  membrane  of  tin;  larryimil  wic,  in  many  inslau<!es,  "  l>eoomes 
offectod  l>y  the  cxto^itiion  of  <]ieesae  [tiyphilitic]  of  botli  the  eonjiiiKtiva! 
aiwl  nasal  nincoun  nM^mbran*."*  TTpon  the  pnint  of  the  extensitm  of  in- 
flammation from  the  nonjunotiva  to  the  laerymal  sac  I  am  disposwJ  to  take 
issue  with  liini :  for,  while  my  experiemv  l«iib«  me  t>i  believe  that  tWre  is 
the  clfwst  palliologieal  sympathy  tx-lwtvti  the  lacrymal  sac  and  the  nasal 
miKOiM  n>emltra»e,  it  ho^  ooovintsxl  mo  that  quite  Uit-  reverse  is  true  as  to 
the  laeryma)  Rne  and  the  wwijunetiva.  In  wipport  of  this  view  no  better 
evidenw  eou  be  adducrtl  than  that  in  so  virulent  a  di.'^ra.si-  as  gonorrhoal 
o|ibtlmlniia  the  Incn-mal  luweaji^  never  become  involved  in  the  inflamma- 
l.>nr'  jinirtwfl.  Tiibcrciuoeia  of  tlie  nasal  mueoiw  membmnc,  thmugh  cx- 
teii^i'iii  to  the  lacrymal  passages,  is  an  occasional  cause  of  stricture  of  the 
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jfoc^^Tolvpv^ft'''*^*"*  ^^^  "''*''  '"^  ^^^  lacryinal  sic,  and  by  ohairiK'liiig 

Ihe  veesasx  of  tew*^"*^  ^^  i"**"  i'>^y  •!*»)■  g've  rise  t«  8)'m|>lonis  resembling 

th<t7e  of  «t«:UQ*>*»  "^  '■^'^  duct.     They  may  also,  in  tirwv,  through  tlie  iirita- 

t'lon  wliioh  tlu^y  ptoditLV  uwl  llu>  damming  up  of  the  tmrs,  promote  the 

devcliiiiment  mI"  actual  j-trictun-. 

Pmvt.-r  thinl^»  ^t  Mtm-Uirv  uf  llic  lactTi'mal  tluot  is  not  iiifn.<t|ueutly 
dtix-'odeut  ujion  i"erIoBtiti»  of  the  alveolar  process  due  tt>  carious  tet-tli, 
f»I«>'tallv  ihc  (srnitiR*.  Tlio  aiigge^tinn  is  wortli  bearing  in  mind,  lhouj,'li  I 
ini  not  iiu-lined  to  af«.'|H  lb«  view  tliul  lacryuial  HtriL-tiin!  is  otV'O  proJuceil 
io  this  way. 

Wben  oacc  (Stnblicliol.  stntHnrc  of  the  lacnr'nial  duct  dm?  to  ]H^rJ<>M- 
tt-al  ur  OAteal  tliiokoning  never  diisflp|)f]ir^  gponlituooiiifly,  but,  with  till  ite 
uiiplcsMint  ooti8equeiicet!i,^-^iphora,  bloiinurTlio^i  of  the  sac,  reciirrpcit 
attai'kA  nf  acute  da^^n'ocyslitis,  t^-cuudaiy  iiitlnniniaTioii  of  th«  noDJuncdva 
and  i-«tnKti,  and  |)erha|irt  huTynial  fiHtuIa,— lastH  for  a  lift'time.  Such 
heiug  ib«  CBMS  it  id  not  Hiirpri.-^ing  thnt  tlte  tmittnent  of  tht:)  alTiK-tioo,  even 
from  the  time  of  Ihi'  ancimbf,  should  havp  nTcivfd  tlit!  iieriouii  ajiiiiideRi- 
tioii  ftf  physirians  and  nurgiHtnit.  A  volume  would  Ire  nsqiiirwl  to  give  in 
d^^tail  an  at"count  of  the  varinua  operative  prooedurrs  which  huve  bwn  pro- 
piWtfi  from  time  to  time  for  the  cure  of  stricture  of  the  lacrimal  durt,  or 
for  the  rt'ltef  of  eIk'  uiDHLX(|witre!i  to  which  it  ^'ivva  ri>«.'.  Many  distiti- 
^uliiil  itnrg*.t)n'f  havf  cuu.-sid(-n.Hl  tliiit  uffit-titm  worthy  of  their  Htudy,  uud 
among  tlio^wr  who  bow  Hi)g|>«<»u*<l  nriethods  of  ttvtttineiit  or  have  modified 
thoM>  prr-nously  in  v.>j;ne  mny  be  inentioiwxl  Anel,  Petit,  Wathen,  Wool- 
bouse,  \Van>,  Srariia,  Dnpurtrcn,  Beer,  I>e6ault,  Travcnt,  Dc«marres,  Hays, 
Bovmaii,  Crildiett.  Teale,  Weber,  .Stilling,  Noyea,  H.  W,  Williams,  Greeo, 
E.  Williama,  and  t?ouper. 

The  various  surgieal  procedures  which  have  been  ]>raeli»ed  inny  be 
clashed  under  four  hvada :  1.  Thnse  whirh  aim  in  restore  the  natiinil  pas- 
•ngea.  2.  Thtme  wbieb  have  for  thrir  object  the  furmation  of  a  new 
paasBge  into  iIk-  noee  lor  tlie  teiin^.  3.  Tho«' which  aim  at  the  obliteration 
of  tile  natural  [xuaigeA, — the  laerynial  ^e  and  duet.  4.  The  removal  of 
the  hirryraal  glami  for  the  piirjiose  of  arrestiug  tlie  (wretion  of  tears. 

Probably  the  oldest  of  the*e  ditlcrt-nl  proeediires  is  that  ivhieb  ainir! 
ai  the  obliteration  of  tin-  luiinnd  pit-t-agi^.  More-  than  eiglitwii  hiindixxt 
resrs  a^,  in  Itome,  aji  OUiLt  tells  tiR,  the  pmetiee  of  de8troying  tbc  lacry- 
mal  «ac  and  duct  by  mennti  of  the  actiuil  rauterv  u-as  in  vogue.  Seven 
btindnd  yisiis  laiw  this  Nime  pmradiire  was  revivrd  by  PHulua  ^ICgineta, 
and  again  it  wax  revived  in  I74d  by  Nauuu!  at  Fbirence,  whence  it 
spread  to  Germany  and  Prauee.  In  more  recent  times  the  obliteration  of 
the  lamaQal  rae  hae  been  elTeeted-by  the  U!<!e  of  i-uii^Lie  ageubi,  Kueh  as 
nitrate  of  silver,  chloride  of  ziiitr,  nitric  acid,  Vienna  [laste  {an  einployecl  by 
I  JDe#niarr»),  cauhtie  potasli,  etc,  ami  still  more  recently  by  the  tbenno- 
caiit<~-rT.  by  the  galvfliio-cauten,',  arul  hv  trxri^ion.  The  irierit  clainK«l  for 
tbl«  pmcedure  k  tliat  it  relieves  tlie  patient  from  inflamniation  of  tbc 
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lacrimal  hoc  and  \ta  uopleasaat  cooaequpticcfi,  ami  that  in  Hiim>  inetBoan 
it  even  mrm  t\w  ppiplioni  thnmgli  the  iiiliibidirv  infliicutv,  ali-fudv  n- 
ferretl  to,  which  it  apjH-aii*  to  rxcrl  uptu  the  activity  nf  tlie  iacri'nial  glanii, 
Pesaiarrea,  t)iough  lie  cmployi'd  dm  Qictb'xl  anJ  speaks  &v«>rabK  of  11k 
reniiltA  wliioli  lie  obtained  iVom  it  in  cprtsin  iotnurtublt-  (.-ttsts,  dee]art«  thai 
it  fthoiild  be  regardwl  ai^  "  unc  dcml^rp  rtseaiiiw,"  and  adds  that  if  a  fun* 
t*n  i»  eflWt*d  by  oiUer  iiicani',  ftoitud  practiw  counsels  its  ciiipIoyinvDt.'— 
at)  opiiiiou  with  whii-h  1  tun  iK-urtlly  in  acwrd. 

Thv  uMiial  iii(-di(j<l  of  ]>i.-rroni)iiig  thU  opiTntion  nt  t)H*  proMtit  day  lAto 
make  a  frc*  inoii^ion  intn  tho  laorymnl  sac  t'nrriugh  thp  oxtonial  iotf^itnm 
and  tli«  ioteniiLl  palpebral  ligament,  and  lhrou|rh  this  to  intiTidiire  tk 
caustic  agent  or  the  lip  of  the  p:alvaiKKor  tlicrmo-caHlen*,  a  Manfndi'j 
a|M>culiiiti  ix-in)!;  employed,  if  either  i'orm  of  cautery  in  used,  to  pmiei?:  iW 
lip»  of  the  wdiind.  ICsdHion  of  the  lacrymal  sac,  owing  to  the  delicate 
etnietiire  cif  die  Kur-wulls,  Is  not  aii  ojienition  pukv  of  porformiuiiv.  A 
vertical  incii^ii)n  nf  t^iitlicietit  laiglli  ir^  made  thnxtgh  tht-  nkin  don-n  to  tlw 
BBC,  and  the  latter  is  dissected  out  aa  earefully  nnd  completely  as  pneibit 
with  a  scalpel  or  a  puir  ai'  bliiDt-[>ointed  tii-ii=»ors.  After  this  the  cavitT 
left  by  tho  removal  dC  the  wic  and  the  ujiper  [lan  of  the  duct  sIhmiW  bi 
SL-miMHl  with  a.  ^harp  »)X)on,  and  thi-ii,  the  wound  bavii^  boi-n  cicwiiid 
with  an  ftutiwptic  wjlution,  the  edfjiii  of  tlie  cxtcrual  ind!*ion  bJiohM  bf 
cloiwtl  aceiinitely  with  !*titclief^  und  u  ffiiitablo  awptie  drewiiuj;  uppli<il. 

The  inakiiif;  uf  an  arlilirial  piis^ge  direetly  from  the  laerynial  sae  inW 
tbe  uo^e,  by  perforating  the  o»  iiiignis,  i»  an  opemtion  which  aim  date* 
back  to  ela^itnl  tiiue;^.  lu  nioiv  recent  tinif''  it  van  pnctisi'tl,  ui>d  thr 
prooediife  varKni*ly  nuHlilk-d^  by  Woolhouw,  Hiintep,  I^an^ier,  and  AVitUMU 
In  the  o[H>rati(>ii  Hit  |K>rrornu'd  by  AVooIhoiise  a  gold  cunnia  van  IntnidtifQl 
into  the  ojK^ning  tliroii^h  the  os  iingniti,  in  nnhr  to  prevent  th<?  cimureof 
the  artificial  pONragt*.  The  pn>c«diire  U  one  wliidi  has  tor  us  only  an  his- 
torical interest,  as  it  i*^  never  pi-jtctiiied  at  the  present  day. 

Much  ingenuity  has  been  displayed,  and  by  many  eminent  surgeons,  ia 
devising  nitaiid  tci  i-estorc  the  natural  laeryiiial  pa^sftagiw  when  they  have 
become  occluded  by  necidoiit  or  diacuw.  More  ibun  a  centun- ago  (1781) 
tli€  plan  of  introdiii-ing  into  the  idrtcMinxl  lacrymal  duet  a  ennula,  made 
of  ft"^ld  nr  ?iK*er,  was  sujicp^tid  by  "Wnthen  in  Kngland,  and  until  qnit* 
recent  times  thi»  pn«"(Hhire,  which  wag  revived  hy  Ihipuytren,  was  ex- 
tensively practised.  The  caniila,  wliieh  was  to  be  worn  [leiTnaQently  in  die 
duct  and  :iKortl  a  pasfaj^way  for  the  tears,  was  iiitnidnopd  tbroii|;h  an 
incision  madt  direcdy  into  the  lacr^-mal  sao  below  the  iiilemal  [wl[>i.-bral 
lignnienl.  ltd  up|H>r  exlri'nnly  was  niiidn  t1ange-»lia))e,  in  onler  to  ptv^*eiit 
itn  falling  thiiiu^h  the  duc:t  into  the  nnfH\  In  f]\\tc  nf  this  prrranrioq. 
however,  it  iwiinlly  fell  out  i«ooticr  or  Inter,  generally  lindlog  its  way  into 
the  nasal  cavity,  or,  if  tliis  did  not  happen,  it  beeiune  obstructed  by  nJ- 
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lie  |MisM?4l,  as  Ant'I  ilUI,  thrviigli  llic  jniiu-tiint  «nd  rniwl!ctilu«.  Hi«  (tmln 
MfTO  larger,  however,  tliuu  lho«*  of  And,  iintl  hw  n-siilu  wen;,  tdcrcfuiv, 
more  sitL^fiietory.  Ho  also  omplored  tilcnder  stylts  with  "flat  limit, 
gciitiv  eitupcd."  which  he  introtliired  through  the  csnaliculuit,  in'miitiiuj; 
Uiein  to  rcuiaiii  iii  poiJtion  only  iwcnty-four  Itonre  because  uf  tbi'ir  In- 
dcouy  to  oatiAc  ulceration  of  the  |iund:uni.  The  late  Dr.  Imuu>  Hnv>.  'if 
Philndrlpliiii,  chi-Iv  atlopttt)  tlit-  jilati  oT  intnx) tu'itig  pmbeH  thmu^  iIh 
cnnnliculus,  bjiiI  he  nMMlifird  imd  iiii|m)V«i  tlw  pmUs  of  Trsveri'.  flr 
ueecl  pix>bei>  which  varitxl  in  size  from  tlic  tliickiH'»:  of  No.  2)  to  liiat'il' 
Nol  17  wire  (Boftlish  EtandiLrc]  }^uge),  and  oontenUed  (in  a  letter  vilmb 
I  reoeived  from  him  yt'voral  vears  before  bis  livMh)  ttiat  ho  lia<l  olrtaiiHd 
very  sali-ifaftoiy  nwultit.  tiv  writ««,  "  I  haw  ciii-L'd  pfrwunifnUi/  wiUi  ov 
proUa  a  very  large  number  of  cuaca  of  locrynwl  ol»triiL-tion."  And  ht 
iid<l:<,  "  I  hnvi-  Jixiiid  im  (lifTKTiilly  in  (rnwlnully  ililuiing  tUr  lowor  |>tinctiin 
and  th4>  ]tns;ia^  to  the  sk  ;  Uie  difficulty  always  was  in  passing  the  fmix 
thi-oiip;^b  the  diictnt)  ad  namim." 

Ware  sut^sted  the  uet?  of  nail-b(raded  etylc8,  which  were  to  be  iron 
ti*mjKirarily,  with  the  ex]tectation  of  curing  the  fttricture.  Tliey  w*re 
introduced  through  an  inmion  in  the  tfu^rvroal  sac,  the  round,  flat  bcul 
of  the  Ktyte  l)eing  permittt^  to  n?tniiin  otit^ide  tlie  opening.  Tle^r  en- 
ployeil  catgut  fonh  of  ditfcreiit  liixeri,  which  he  introduced  into  the  duct 
in  a  elmilar  way  and  piu«cd  lilowly  through  ■(,  a  ftv^  portion  of  the  ooH 
(which  waa  kept  coiled  upon  tlic  bead)  being  drawn  into  tho  duct  eocli  daf, 
while  the  part  which  bad  proviuii'sl y  Iwoii  in  the  duel  was  drawn  out  Ihrongb 
the  iiw*('  and  cut  off".  Mc'Jcan  umlJ  mc^itw  of  silk  llmiuLt,  which  he  posatd 
through  thi;  catiRticiiliitii  and  diiirt  by  racamt  of  a  idcnder,  necditslike  probe- 
Blizzard  practised  a  still  more  novel  plan.  He  lilK-d  the  Intrr^-Dial  !«i^ 
with  iguieksilvitr,  and  ex|>eetod  tiie  wci(;ht  of  the  small  globule  of  mercim 
which  tJur  aac  is  capable  uf  hoklin);  to  overeome  the  atenoBiH  of  the  dtict. 
Pitibfn  intciidi-d  to  Ik;  passed  fnmi  the  nose  through  the  inferior  orilioc  of 
tlie  la<!rymn1  duct  wvn;  al»o  <iintrived,  and  great  advantages  claimed  for 
tlieiii ;  but  they  were  not  receive*!  with  fiivor. 

The  operBtiiiii.  devised  by  Bowman,  of  idi'tting  tlie  canaliculus,  to 
facilitate  the  introduction  and  pai-iuige  of  lacrymal  probes,  cot»titute&  a 
distinct  advance  over  all  previous  methods  of  dealing  with  strictures  ufdK 
naiial  duct,  and  may  K-  said  to  mark  tli@  bi^i^imiug  of  a  aen-  era  in  the 
surgery  of  the  I»rryiiial  a])paratui'.  Tliere  are  several  mctJHHlH  of  pep- 
forming  this  simple  operation,  ISowmuii  pa^wcd  a  r<tcudcr  gtXH>vc'd  director, 
which  he  devi^  for  the  purpose,  throngli  the  catialieutua,  and,  usinff  this 
as  a  guide,  jtlit  the  cannlirtilus  with  a  catnraei-lvuife  or  other  suitably 
Bha)>ed,  «baq>-poiDted  knife.  He  also  contrived  a  iiarmn',  probe-pointed 
kuife  with  wliich  he  divided  tlie  eanalicutns  witliout  making  iiac  of  ihe 
director.  Wel>er  deviled  a  heak-|M>inted  caimliculuH-knife  (Fig.  6)  which 
was  njceivinl  wiih  more  general  favor,  and  which,  in  ita  original  or  slightly 
modified  form  (Kig-  7),  is  eotnmonly  employed  at  the  present 
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*f  t^^st  '^vui'^^^-tu.,  (which,  toother  "'r.:.'r-  .^t:^ir. 


\'»-" 


,U>0^^' 


dvt^^t. 


**f*ould  have  been  dilated 
'^'^iisagG  of  oue  or  two  of  the  smalleflt-»iaed  probes), 


vii'"        (i^  "ii    ^^^^^'n  of  llie  knife  liaving  bvren  ehangwl,  it  hIiouIJ  be 

V    1   iV'*'  \jiiiW**  •  -^  "^-Uiag  the  (aualiciilujs  and  into  tlic  lacrynml  tsic  until  iU 

•*      4  ^''',    jTf^*^.  **>■  tin-  iniKT  wall  of  tlie  mc  aupportcd  by  tlic  IiktviiuiI 


^^  -*  i" 


fVvU 


]K>iut  linvint;  been  ivflchcd,  and  the  edgf  of  tho  hnifo 


V**^  yei°  ^lA  »*P^Vai-(l,  or  upward  and  cliylilly  backward,  ihe  lid  being 

b'*^       i^*     ,:rfb*^?  ****  <hc  stretch,  the  cjiniil  i^^idim  i»  tlividinl  by  fimply  ele- 

b*^        y.ti"      \iaii*"*^  of  the  knife.     1  f  tb(*  ii|M-rHti<>n  ia  <tone  as  a  prepara- 

V*'' .  _.*  li'      .lic  tr«sitinent  of  gtrnnRin  of  tlio  Wrynial  dntit,  thn  <>a»aliculus 

lip  to  its  jnnrtiirp  wit!i  the  sar;  hut  if  d<me  for 

'"      iJ          purpose,  as,  for  example,  eversion  of  the  pmictum  or  istrictiirc 
gbo*%tK'^    ■      ••  '       -  '       '      '■  ■  ■ 


..  fl^\'  -  ,liv 


tl**" 


fc*'" .   rf  I*        (lic  tr«sitinent  of  gtrnnRin  of 
*'*   .  .*l^l'     .llvi'lPd  well  lip  to  its  jnnrt 

,  as,  for  example,  ev 

it  is  not  nei-essary  to  carry  the  division  quite  tu  this 

■*  .,,1.        .  <«(««  the  wigea  of  the  dividt-d  canalicuhw  have  a  teudency  to 

r     10  ''^.  j^iMsiouftUy  wruc  difficulty  i^  exix-riynwd  in  ovcrvoiuing  this 

jlft  *        [Tiiually,  if  'h«-y  ai-)?  w-pimtf-il  ouw.'  or  twice  by  tlie  p<i'<,-»ag<t  of  a 

Jell*'/'    j^  at  intervftUof  forty-*igbt  hours,  reunion  will  bo  permanently 

-f*-*^  Ji     I  have  seen  oaaeg,  however,  in  which  it  was  ncccseary  to  repeat 

pfe*'"''  I  jpg  a  numl)er  of  times  before  the  desired  rfsidt  was  r>biained ; 

jJt<'  P        tbr^Otli*-'r  hand,  it  is  not  tinoommni)  to  find  tlint  the  cut  edges, 

*'''^    (lie  fi"*'*  ■''<**  '"'  deposition  whatever  to  grow  together.     A  few 
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imtillations  of  ii  four  per  ociit.  eoliitioD  of  ocKsine  render  the  opersttoQ  of 
divifcion  of  tbe  caiiulk-iiliii^  ulmost  piLiDlefis. 

Altbough  tiie  gresA  value  of  Bowmau's  operation  of  slitting  tbe  caiu- 
Ikuluit,  wlki'ti  i-mpluvtti  3n  a  preliminary  meaaurc  to  tbe  trculuicut  of 
etcDOstg  i.}C  the  laciyriinl  <1tu^,  (wii^iKti  in  tlie  fArt  tlmt  it  penults  nitK-h 
largor  proU^  to  l>e  pa-'»t.*d  thmii^i  tlie  duct  tlinu  can  lie  lotrotliKvil  tliroiigh 
the  niidiviflrd  mniilic^iilitg, — pnibcs,  indco*!,  wiififiPiitly  Inpgc  to  nwtoro 
completely  tlte  normal  ralibre  of  the  duct, — Bowman  liimself  fell  fnr  short 
of  fully  appreciating  thi^  as  ia  sliowQ  by  tlie  fact  that  tbe  lai^^^t  of  tbe 
flerlf^ii  of  latrymal  [>robes  wbic-h  ho  employed  (No,  6)  bad  a  diameter  of 
<>can'«ly  one  and  a  lialf  mi!liiu«trut,  uut  quite  na  t»rge  an  the  bigi^t  of  tbe 
pn)bf»  («»rru<poiiding  iii  sice  witli  No.  17  of  Uie  Kuglbh  stoiKlard  wire 
guiige)  wbicb  Dr.  leouc  HajTi  Imd  Ut-n  in  tbe  babit,  prcviotiBly,  of  intro- 
tbu'iiig  tliroiigli  tli«  undivided  oinaliciitiis.'  Stu-b  tx-ing  tbv  case,  it  !•>  not 
siirprisiiii^  that  bis  rcsnlt«  ia  dealiii);  with  gtTii>tiin«  of  tbo  Inon'nial  dnrt, 
and  tlie  i-esiilts  of  those  who  followed  strictly  bis  plan  of  treatment,  flhoiild 
hnve  been  far  from  satisfactory.  A  distinct  advance  over  older  methods 
had  undoubt^xily  been  made ;  but,  afWr  all,  it  was  but  one  itlep — a  long  one, 
it  is  true — in  the  right  direction.  With  {irolx's  of  siieti  small  sjsse  as  he 
employed  tlip  .itrirtiires  necessarily  were  x'ery  imprrfi«tly  dilatnl,  and  a.t  a 
coDsequence  of  this  relapses  oocunvd,  after  the  disci^nti nuance  of  the  treat- 
ment, with  discouraging;  frequency. 

As  a  icsult  uf  this,  vaiiotia  in<>difi(--9tions.  of  Bowman's  method  were 
proposed.  Pridgin  T<«le,  of  Lcfds,  Critcbctt,  and  Dr.  H.  W,  AN'illiams, 
of  BuRtoii,  fmploycd  prolifs  of  about  the  size  of  Buwrnou's,  but  with 
bulbous  cxtnMoitim,  while  Coiiper,  of  London,  n^'d  bougies  of  Inminuria 
digitata.  Stilltog  made  a  more  radical  dcpurdiro  by  roeoninn'ndinti  frw 
iDcision  of  the  stricliires'  by  means  of  a  kuile  which  be  i-outrived  for  tbe 
purpose,  and  which  he  puseed  into  the  duct  throu^  thediridetl  canalicu- 
lus. Warlomont  followed  Stilling's  exnitiple,  and  reported  good  results; 
bat  others  were  not  so  t^trtnnato.  and  thi»  ni4>thc)d  bos  never  come  into 
general  favor.  Dr.  Herzenstein  proposed  the  forcible  dilatation  of  tha 
strictures  upon  tlie  priutnple  of  Holt's  dilatation  of  urctbiid  strictures. 

■  Dr.  Jobo  Given,  Jn  hi*  |iapcv  upon  [ho  luo  of  load  •tjriea  (Trma*.  Am.  Oph,  Soc., 
IS&'-OS,  p.  84),  pwf  tbe  di&ni«t«r  of  Bowmsn'*  No.  d  prob«>  w  1.3  milliuiMrei,  und  tliU 
of  Dr.  Hny»'»  Iftrgwt  prijb«,  ourrMpOQ^Ini;  to  No.  17  wirfl,  ■»  1.5  milliTnettw. 

*  li  fau  rvcfDtlf  c>:>ine  lu  iut  knooltdKC  (tlnoe  tb«  ibovo  wu  vritl^ti)  tbit  >u  vnr); 
H  1846  my  ^Tkodfalb^r,  Piofenar  NaUulo  R.  Snaitli,  pT«clii«d  diriiioD  of  l)icr<rnikl 
ttricuirw.  Wbelh<>r  lh<>  opentton  «w  orlf^nul  with  him  1  am  uiiAbto  t'xuiir;  but,  la  a 
oopyot"  lAwnDM  on  thu  Kyv,"  pKaentcd  tulIieltUrarvurtlio  Juhiit  Hopkiiii  Uaivenitjr 
by  tbe  Into  PruPfMor  Clirittoiplwr  Johniton,  I  fvund  by  nccident  on  inU-'riraved  lIltMImtiMit  ' 
dnwo  in  ink  bj  Profn4i>r  Jobniton,  KpniMotini;  u  knift  wbioli  in,v  i;nii'ifath«r  bad  coa-  ' 
lritr«l  for  th«  divition  of  b<!Trmfl1  >tri<{ure*.  Tho  illuftntion.  which  it  fklllifmiy  nptf)- 
ducod  In  thv  •ccompntiyinK  wood-cut  t Pig;.  S),  bean  thii  inwription  :  "  Prof.  N.  B.  Soiilb'* 
knif»  for  ditiditii:  n  mrirliir*  nf  th"  luciynial  duct  l«t  Nov,  ■«."'  D»ubll<wi  ibit  knift 
WM  tiitmdunKi,  na  prvki^c  wen  lumlly  lniroduc»d  at  that  tlin«,  througb  an  ioculoa, 
uado  dinjctl)'  into  tbe  lacrymal  mo. 
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Tbe  ase  of  styles  of  different  patteroii  was  alau  cnnibinttl  witli  the  slit- 
tiiig  of  tbe  canaliculus.  Dr.  E.  Williams,  of  Cincitinati,  reported  favor* 
Able  rvMiIlM  fnira  the  u.*  of  silver  stylw  iif  large  size.'  while  Dr.  Grwn, 
of  St.  tiotiis,  nroniniviidiii .  styles  mmlc  of  lead,  because  they  could  be 
easily  litfibioDed  to  miit  each  case,  and  be  made  to  adajit 
tbetnselvee  tu  any  irr(>giilanti««  in  tlio  6bap«  or  curvature 
uf  tbi>  duct.'  lustuid  ol'  (bt'  uail-b<«(l  of  the  older  fonn 
of  etyle,  all  of  these,  as  they  wor-  intrcjduci-d  thnmgli  lb« 
divldwl  cnnaliciilnit,  bad  t^lvmler,  furvcU  nocIcA,  intviK^ed  to 
be  bent  ovor  the  margin  of  the  lid.  AciY.w!ing  to  Swlberg 
Welb,  Bowman  wasllio  first  to  omploy  8tyl(«of  tlii*^  kind.' 

Dr,  £.  Williama,  of  Cincinnati,  was  probably  the  first, 
and,  after  biro,  Dr.  H.  D.  Niiyts,  of  New  York,  to  realixe 
tbe  importance  of  aocomplinhing  a  more  thorough  dilala* 
tion  of  lacrymal  ittricttireH  tlian  could  be  «fr<>cU?d  by  niean.*) 
of  tbe  probra  employed  by  Itowniun.  Dr.  Williamts,  b»  a 
prelimiiiarx-  step  to  tbe  latrodncrtiuD  of  tbe  laif^e  silver 
stylos  wbivb  be  uae<l,  eraplwycd  jirobee  having  bulbous, 
o1ive-flli9ii«l  extremities.  Tbe  largi^t  of  the  styles  whicb 
he  need  had  a  diameter  of  2.9  millimetres,  and  the  bulbous 
purtloD  of  ibe  Iargn»t  of  hU  probc«  a  diumvtcr  of  3.25 
ruillimctrcs,  (xjatu<)enibly  more  than  twice  that  of  Bow- 
BULn'e  Xo.  6.  Dr.  Xoy^  probably  as  early  as  1870, 
made  nse  of  short,  hai-d-rubbiT  probes,  which  iu  tlit-ir 
biglier  nuoibers  liad  a  maximum  diatuvter  of  four  milli- 
metres.* TI»e  biconital  sound  of  Wclxir,  which  iit  it« 
hirgeitt  part  biLi  a  diamctiv'  of  about  3.25  millimetres, 
was  in  use  aome  ywirs  before  the  date  just  mentioned ; 
but,  owing  to  its  conical  shape,  this  sound  ie  capable  of  dilating  widely 
only  a  small  portion  (about  the  upper  third)  of  the  laerymal  duet. 

A  very  brief  experienee  in  the  treatment  of  diM-ftHes  of  the  lam'mal 
apparatus  couvinctd  me  of  tlic  iiiadefiuatc  Kin-  of  tlie  probra  nTCommeuded 
by  Bowman,  ntid  satiiffiocl  mc  that,  if  suewsd  in  dculiu)^  with  atricturta  of 
ibe  bw^'nuil  diKH  vtam  tit  \k  obtained,  miidi   lai^T  prulx's  than   biit  must 

be  cinployed.  Acootdinfjiy,  1  bc^'su  in  tbe  early  part  of  1874,  witliout 
fcnowledjfe  of  what  Dr.  Williams  and  Dr.  JToyos  Iiad  already  doue  in  thia 
direction,  tu  add  larger  prober  t»  the  acta  wlucb  1  bad  previouiily  u^.'' 

<  AivbiTM  of  Ophtluil.  wid  OtAl..  Tol.  I.  p.  40,  1M9. 

*  Truu-  Am.  OphtbsL  Sac.,  18GT-U8,  p.  81. 

>  DiM*M«  «r  Uk  Et*.  p.  S9.  HMir?  C.  Loa't  Sua  &  Co,,  P1(llAa«lphiB,  ISBS. 

*  P*r»anftl  mmmnnlcxtlon. 

'  Thu  probM  which  T  had  omnldved  up  M  Ihli  limo  were  ubtuSiK^  iii  Europe  in  1871, 
■41C  (ft  froiu  %  protnluHrit  ina(Tum«iii  aiaki-'r  iu  Tionnu.  the  other  from  ont  in  lAinilon. 
The;  «cr«  of  but  Hi  alio,  tbe  lar|[tst  in  iwcli  ml  meiuuriDj,'  1.60  lni]IimlTL^(^«  in  dinintrltfr, 
•nil  wen  umiUr  to  tbe  pvobe*  wbick  I  bud  ttea  in  u*c  >t  tho  chief  aphthalmic  dinioi  of 
Um  two  citie*  twined. 
Vol.  in.— U 


Knilto  Coiitrtr^  by 

Dr.  N.  B.  Siulih  lor 
dlvliIluniirloIurMor 
the  lwt7Dial  dun. 
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Three  numbere  n'ere  added  At  tU'n  time, — No.  7,  Itnving  a  diameter  nf 
1.7&  milliinetres ;  No.  8,  2  millimetre-*^ ;  and  \o,  9,  2.12  niillinitnivs, — and 
diiriii);  tliv  iicst  two  vcuis  I  hatt  made  ibree  still  larger  aixA:a, — ^on.  10,  II, 
aud  12,  the  latter  having  a  <liatiu>trr  of  2.76  tnilliinetret».  The  advautage 
of  employing  rho»>  larger  pmlM?.4  was  Mv>n  made- 4>v*i<lent  in  tJic  lM-tt<>r  And 
more  iKTmanent  results  wliich  were  ohtaineil.  and  tliin  led  me  in  1876.  in 
□oticing  the  tlieo  recently  published  "'  Treatise  on  Diseases  of  the  Kyc"  Ity 
Brudeiiell  <'arter,  &i  )*pGak  as  lollowa :  "  la  coiLiideiing  llio  mityect  nf  dis- 
eases of  the  lacrymal  Apparatus,  he  (Ilrudenell  Carter)  »peakf4  ill  n  very 
dittcDuraging  way  of  his  HucutMct,  or  rattier  want  of  »u(x:«s8,  in  relieving 
^trictureti  of  the  dimuI  duct  uiid  the  itithimtnatory  ronditioni^  dependent 
ujKin  tlivm  by  tut>aus  uf  the  iuikIltu  mctbod  of  slitting  the  canaliculus  and 
probing.  I  am  at  a  loss  to  account  for  such  iitiaatiafactory  i'«sti)li^  a-t  )»e 
describes,  except  upoD  the  stippogiliou  that  lie  lia«  tailed  to  recognize 
the  iiiiportanoe  of  using  much  Urger  probi*  tlinii  were  originally  rceoin- 
meiid<>d  liy  Bownmii ;  for  this,  I  nm  pcr^iiadM,  in  the  Kcorcl  of  Mit-oes*  in 
treating  Chii*  troiibl(w>nie  nialiuly."  ' 

It  was  in  the  year  fiilli>wmg  thin  (1877)  that  I  nndertook  tho  meastire- 
meiits  of  the  lacrynial  duet  which  have  been  already  described  in  tix-ating 
of  the  anatomy  of  tlie  drainage  apparalna.  ii.y  object  ia  making  tlie^w 
roeafiurements  wa-H  to  ascertain  die  UHiial  nhe  of  the  larrymal  duct  in  its 
normul  eimdition,  and  to  l»)rn  wliether  it  wa^i  not  prartit'sble  to  use  t<titl 
largfT  prolM-s  than  I  had  vcntun-tl  to  employ  up  to  that  time ;  lor  I  felt 
cunvincMl  from  my  previous  experietiiv  that  if  tlitK  could  be  duue  8tt)l 
better  clinical  rceuUs  wouhl  Ibitow.  yiirtlicrmorc,  I  was  anxious  to 
substantiaU;  the  opinion  whieh  1  had  iirovioiisly  expressed  (and  whieh  has 
just  been  quoted)  as  to  the  inadctjuate  size  of  JJowman's  proltes,  anil  I  had 
little  doulit  that  the  nHWiii'enK-nt><  would  ^huw  the  i^lilire  of  die  dii<-1  u>  he 
90  grwil  that  the  al>»u«1ity  of  nttempting  tii  dilate  it  thuryiighly  by  probes 
of  the  size  of  those  used  by  Bowman  wotdd  be  made  evident.  That  gudi 
Vios  the  result  of  my  invent  illation,  I  think,  Hrareely  ndmilt?  of  tpiestion. 
The  aoeompanying  illustration  (Fig.  9)  Bhowi^  in  a  striking  m.inner  the  great 
disproportion  between  the  eize  of  tlie  oormal  lacr\-nial  duct,  as  hIiowii  by 
my  meaHUreiiienlH,  aud  that  of  the  Urgent  of  B«)wt!ian'fl  prober, — No.  6.  I 
may  add  that  iu  credttiug  Bowniun'a  Ko.  6  pmbe  with  n  diameter  of  1.50 
iiiitlinietre«  I  have  prxibahly  somewhat  ovcr«tep|>ed  the  murk,  fi>r  Soclberg 
WelU,'  wlio  ought  to  be  good  nutiiority  upon  eucIi  a  point,  »p(^«ki^  of  its 
being  "  about  one-tw«ntiotli  of  an  iueh  in  dium4>ter,"  which  would  be  only 
1.27  millimetres. 

In  the  aaiQo  pafier  la  wliidi  the  results  of  Uiew  niensurenients  of  tlie  loc- 
rj'mal  duct  were  published'  1  described  tlie  a-ries  of  probes  which  I  had  then 

■  Note*  on  thv  Pngnta  of  l>iihtfaulmolaey,  Tmnt.  at  tb«  Udd.  and  Cbtr.  Faculty  of 

■  DiwMM  of  ilii:  Ky*-,  p,  619. 

■  Trana.  of  the.  UciL  mnd  Chip.  Pacultr  «r  MnrrlBiid,  1677.  p.  l£i. 
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just  b^;an  to  iiw,  and  whiob  upon  many  occasions  sinw  I  bave  <;oai(uvudt*d 
to  my  ppofeeeional  bretlireii.'  Tlio  csitw^ial  i'eaturfs  of  ihcsi*  j>r»>lx-!»  iii\-  tlic 
large  axe  of  the  bighrr  numbers,  iIip  Hhspf"  nf  tiiHr  i-tuh,  tlic  number  of 
probes  composii^  the  set,  ami  tlic  detimte  gradntton  of  the  sixes.  The 
series  comprisee  sixteen  sixen.    The  sD3allei>t  probe  (Ho.  1)  bas  a  diameter 

Fta.  9. 
m        Bovmaa'i  Nat  probe.    DbmeicT.  UOnilUlniotrMi 


ThMb*)ir»  Xd  IS  pfeb».  DiuDtWr.dBlllinutni. 


ATcnct  riM«f  ten  »dnItl*ciTcutl  duel*.  cadiTSt.    OUmctnr.  141  nllllintlrM. 


Largtm  of  tea  »dtilt  Imttm'  duel*,  cedarcr     DlameUr,  S.3ft  mUllcMlfW. 


I  [AilMOf  KTtBtybotiTlKrTimlducu.   Diuatur.  t  mliumnrci. 


of  .25  millimctn!>,  th(>  largest  (Xo.  16}  a  diameter  of  4  milUmotreg,  the 
differeiK«  betn-<>«>n  tlip  diam^ten  of  the  Hiicc(?«ive  numbers  iritig  .25  milli- 
nietre.  The  ^)iajx>  ol'  tlieir  ends  vtbh  n^arded  an  a  matter  of  importance ; 
for  it  was  evident  that  if  they  were  made  an  square  and  bUiat  as  those  of 
the  laci-ymal  probes  in  general  itee  prOT'iouBly,  the  larger  sixes  would  be 
useless,  8in«x'  it  would  be  iiupoasiblo  to  iiitroduoe  llieni  into  the  sac  through 
ihedividul  cuiinlicuhis.  For  tlm  rvusuii,  and,  moreover,  to  racilitiiti-  their 
panngi-  tliiMiiph  the  xtrWimd  duct,  tlie  oiidit  wen-  miulc  dt-cidi'd ty  If^s 
blunt  than  thow  of  Bowm.in's  probes,  being  foitbioncd  much  like,  bnt  more 
pointed  than,  the  eninller  end  of  an  olive,  and  with  the  same  ab^nce  of 
shoulder.  The  proper  ehape  of  the  ends,  as  well  as  tlie  curve  wLicti  hoa 
lieen  found  moot  oonvenri-nt,  is  well  shfiwn  in  Ki^.  10,  which  iT-presM-nt.-  the 
a<^al  siiw  of  the  largeat  pmlx«  of  the  wnos  (Nos.  16  and  16).  The  first 
aet»  that  I  liail  riMistrueted  wpre  made  of  nilver, — tJiP  larger  sixes  nf  pure 
silver,  so  ttiat  rlnnr  flbajH-  might  Ix;  raorr  nadily  altrnil  if  fHtt^iKtoii  re- 
(juined,  tlie  smaller  sizes  of  t-oio  silver.  A(W^^v«^ds  I  hiul  the  liirger  sizes 
— from  No.  7  to  No.  16 — made  of  aluminium,*  beoause  of  the  lightn«6 
and  more  elipperr  ohami'tLT  of  tlii«  nu-lal.  It  is  nut  tcu^rh  L'noiigh  to  be 
used  in  making  the  suiullcr  probes;  but  the  larger  probes  made  of  it, 


•  ArchlTH  of  Opbthul.  and OtoL,  Tol.  vi.j  Trans.  Am.  Ophlhal.  Boe..  toL  11.,  1879; 
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beeides  Ix-ing  lighter,  mwt  willi  leas  I'e^JsUiDce  in  beinn;  iulnxJuw-d  mi 
cauae  lees  juiiii  than  those  matte  of  silver.  NUikvl-plstt^  copp(,-r  pruU.-^  I 
have  aim  iia«d  with  muoh  salUlactiun ;  tli«\-,  like  tlto«<c  maiAv  nf  aliimiDiam, 
uv  mnre  easily  |iaK«d  thniugh  the  duel  than  tli<'  silver  probn,  but  cf 
ctnirtit;  tliey  liavp  nnt  tin-  iiilvaiitagt'  nf  liglitnetis.  The  No.  ]  probe  abmiM 
Ur  tnudi-  altout  ihr^e-fvurtlis  of  an  inch  shurti-r  Uiau  ik 
other  sizes,  as  it  h  intentled  to  Ik  used  only  Ibr  ililniin^ 
tho  punota  or  tqiiialiouli,  and  for  thif)  |iiirpo««  the  «linnn 
length  liaa  bit'ii  fuund  more  cwnvenient.  Tn  this  «io- 
iii'ction  I  may  meutiou  that  many  of  the  probee  wlikb 
art' niaiitifacturwl  iind  sold  as  "Theobald's  prol)es"are 
9o  incorrci.'tiy  mado  as  to  render  them  uadei«.  The 
vommuu  fault  is  that  the  tJin  are  made  niudi  too  blunt, 
which,  as  has  already  bwu  iaid,  nrudvrs  it  inip<i,ssiMe  to 
ialr<idtirTe  thi>  higlK-r  iiuiiilx-n«  Into  tlic>  luryiuul  »ac. 

Although  my  moflsurcraont^  had  toovinced  me  that 
a  probe  having  :i  diameter  of  four  millimetreB  was  not 
out  of  projK>rtion  to  the  arliinl  size  oi'thi'  lacryuml  duct, 
I  had  some  miit^iviiif^s  ai  to  tlie  prai-tjcabi Itty  uf  lining 
eo  larire  a  probe  in  the  treatment  of  locnrnuil  Htridnrci; 
fnr  I  A-Hrcd  it  mi^ht  not  l>e  [Mni»ilih'  to  inlrodiiec  it  into 
tlu'  Hiir  througli  tlic  dividfs]  (wiidiridus.  I  won  difi- 
coveird,  however,  that  with  the  tips  proi»erIy  bhapcd  tW 
)ntrndik-lii>ii  of  a  probe  of  this  size  vras  attended  1>j'  do 
etpeciul  diflR-iilty,  and,  tho  better  r»ult«  obtained  iwem- 
iug  to  warrant  it,  I  Ibnnd  niysdf,  before  long,  u^ingthe 
No.  16  probt^  in  the  nuijurity  of  ciwrtt  of  Wrnmni  etrio 
tiire  Mhieh  winie  into  iny  Imudi*  for  trculmcnl.  A  reeent 
revitnv  uf  my  ea«s,  iiioliidinj^  those  met  with  in  childrra 
a^  well  a»  in  adults  showed  that  No.  16  had  been  uaed 
iu  about  aizty'eix  per  cent,  of  the  whole  numltor. 

My  experience  in  the  iiite  of  lai^  laoryninl  proliet 
now  extendi  over  a  period  of  eigliteen  years,  and  with 
each  snccertling  year  my  belief  in  the  value  and  effiracy 
of  thiij  nu-ihod  of  dt'aliuj,'  with  lacri-mal  obstrurtiooi 
has  become  more  fltronj^ly  establislicd.  Various  theo- 
mttcal  objections  to  the  nse  of  such  lai^  probes  have 
been  advnnepd,  but  tliey  arc  entirely  gmumllesft.  It  was 
at  firet  maintained  ttiat  it  h  anatomically  im|KH<isil>le  to 
pass  througl)  the  duct  a  probe  having  a  diameter  ns  great  as  four  milli- 
metres ;  but  tliia  objection  was  more  than  met  by  tl»e  data  M'bi*h  I  had 
publiithed  sliowing  tlw  krgc  noriiial  culibn-  of  the  dnct.  More  recvutly  it 
botf  been  wntciidcd  that  the  pas.sitgc  of  5ucb  large  probes  muttt  DiTCfimriljr 
destroy  the  pbyfiologii-jj  uction  of  the  drjiuagf'  a]t[Ktmtii>«,  mid  that  aHer 
their  use  it  is  imp^Ksiblc  that  the  tents  can  be  earned  properly  from  tJie 
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coDJiiDotival  sac  to  th«  now.'  In  answer  to  this  I  oao  only  say,  as  t  did 
wht-u  the  frilicUm  xma  inadt-,  ihat  my  i-x[>enetioe  ppuves  toiicliuivcly  ll)at 
the  piiy^iulogtml  luiictiim  of  the  liminagf-  ii|))mratuH  is  not  in  tlie  least  im- 
paired hycvfii  t)ie  pn>lnn)cn]  usi-  of  tlie  largcitt  of  my  proljrs,  aiid  ihut  the 
Icurs  fiud  tbt-ir  way  ioto  the  iiow,  alU-r  the  »triftiirwj  have  bwn  ovfrowmc  by 
tJiis  [>hiD  or  trratjoeut,  us  perfi'ctly  a*  thvy  ilo  !u  th«  noniinl  eye.  Tlic  iutro- 
dndiun  of  larp-  probes k,  of  ooiirM>.  attj^adcd  by  ^mouhat  mure  pain  ihou 
the  paasagc  of  small  ones,  but  this  ia  the  case  unly  wlieu  we  are  lucreasinK 
the  Nxe  at  lucoewivc  prubiugs.  A»  sood  oa  it  i»  do  lon|j;er  uweeany  to  do 
this,  tiw  pn>be  becntiicn  Ut>»  tijfhc  and  it8  iutntditt-'tioii  caiL44'A  but  littie 
pain, — ni(ii<h  \f>*i  than  is  mii^  )>y  ttie  [la^t-iage  of  tli«  amall  probes  in  the 
early  8tajr<«  of  tiic  Irpatinent.  Xnt  nifrttinnitly,  when  a  auie  him  Xkcii 
carEd  by  the  Urge  probes,  th«  lacrymul  caual  is  lelV  luuro  opiru  thiui  it  h  iti 
the  Donnal  Btate,  tiie  valvo-Iike  (bids  of  its  walls  prolmhly  being  obliter- 
Bted  by  the  prc^ure  of  tlie  pr(ilM<>j,  so  iluit  wboD  lh(.>  nr*^  \a  blown  air  is 
apt  lo  fiud  its  way  through  the  diu<  into  tin;  i-urn^r  of  the  eye ;  but  this 
cauK«  little  or  no  UHMiivcaieiiee,  and  h  nut  (.'oiuplaiuud  of,  Ouu  also 
obaarvca  uocauoaally,  mid  only,  it  !^:t-niit,  when  there  in  rart<v«  of  thv  up[xtr 
cxtntnity  of  the  duct,  n  );nuhinl  shortening  of  the  divided  canaliculus 
aotil.  JD  some  in»mnreH,  it  entirely  dimppears,  siid  the  probe  on  being 
iatnxluoed  pasaea  directly  into  the  eac,  instead  of  firat  having  to  be  earned 
alon)^  the  eanalieulus.  Thi&  ehangi>,  however,  doen  uoi  interfere  with  the 
posKa}^  of  tlie  tears  iuto  the  mu-  or  cause  other  ineonvenienoe. 

My  invariuble  praelio;,  in  dmling  with  okstmctions  of  the  liicrymal 
duct,  is  to  intn)duce  the  prob«M  through  the  /nicer  ninalit-uIiiH  (Fig.  11), 
whieh  I  diviile  well  up  Ut  its  juneture  with  the  tuac  with  Weber's  ktiiie, 
nfflng  l\v  prcfbrenoc  the  pattern  in  whieh  the  beak  does  not  form  an  angl« 
with  the  blaile.  Before  lutrodiieing  the  kuiti-,  llii-  ^nialicst-i^ized  probes 
— Hit.  1,  followed  by  No.  2 — ai\-  |a8»::d  (lirou(;;h  the  cauuliculua,  su  as  to 
dilate  it  gotnewhal  and  overeonie  any  strictiir*-  whlrh  may  Ik  pn^i'iit,  as  thU 
leflseits  tlie  likelihtwd  of  the  probrd  tip  of  the  knifo  being  artvstMl  l)cforc 
it  haa  (airly  entered  the  sa<'.  For  oven-oraing  striettires  in  tlie  liicr>-mal 
duct,  I  prefer  not  to  use  u  probe  -smaller  tliau  Xo.  5  iir  No.  (I,  and  the 
tmttnuit  should  be  bofcnn  with  one  of  these,  providol  It  can  be  made  to 
ntor  fairly  into  the  sae.  Ttii^  point  ibi!«nred,  any  reasonable  amount  of  force 
that  may  be  nett'ssarii'  to  [mu^  it  throujj;h  the  dnd  to  tlie  Hoor  of  the  nose  is 
pemuiiSJble.  Xot  iDrretpKiitly,  howcve^r,  a  constriction  exists  at  tiie  juncture 
of  the  eanalieiilus  and  the  Inerynial  nip  wh!eh  ninkcn  ii  mi|KiH.tibl(%  al  tite 
outset,  In  powi  a  pmtie  of  this  size  into  the  ano.  Under  sueli  eireum^lancea 
we  muAt  be  content  to  Ivgia  with  one  of  !<inaller  .size, — No.  4  or  No.  3. 
If  neither  of  tliei^  (Tin  be  iatrodueeil  dirl^tly  after  slitting  the  canalicuhis, 
it  IK  well  to  deifi^t  from  further  eilbrts  and  allow  an  interval  of  two  ^kiyB 
to  elapse,  when  very  often  the  diflSealty  previously  cxpcrienoMl  in  finding 
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an  entrance  into  tho  b)i«  witl  linvt!  diftappeanxl.  In  pacing  Uie  prob«  I 
prefer  to  stand  behiiicl  ihv  paUeut,  lining  the  rigtit  linnii  for  l)ie  right  e>'0 
and  the  kft  hand  for  the  left  eyv,  aad  keeping  the  lower  lid  upou  thi-  stretrfa 
witli  the  tliumb  of  ibe  other  hand.     (Fig.  12.) 

The  existence  of  a  close  i!trictur&  at  the  jnnctiiro  af  the  canaliculus  witli 
the-  Siu?  coD^titiiI«>s  tlie  nvisX  troll blesome  oom- 
plication  tJiat  one  can  meet  with  in  tlie  treat- 
ment of  att'nosis  of  tht'  lacrvmal  dm-t  ;  for  il  i* 
aomettniefi  im|>w(sibte  to  overtomc  this  with  ih* 
pn)b«,  excc|it  by  turning  the  pn))jc!  into  a  ver- 
tical poeitioD  uud  furdug  lis  j>oiut  downiranl 
into  lite  duct,  n  mnuixuvrc  which  \s  objwtion- 
ablo  for  the  tx-ason  that,  tbougli  the  lid  may  be 
kept  well  u]K>u  the  strolcb  to  prevent  sueli  a 
iiii^vctitun;,  iIk-  probe  is  liuliU-  to  make  ■ 
fiiW-  {KL-<sage  by  jMivsiitg  direclly  from  the  wnia- 
limlm  int'i  tiie  dii<^t  without  having  lin<t  tnv- 
er»«l  tlie  lammul  wic.     The  straight,  ralber 
&harp-|H(intcd    probe    shown    in    Fig.    3  will 
Bometimo)  be  found  UBcful  in  over»>niiiig  thia 
form  uf  atrieture.     H  should  I*  held  in  a  hori- 
zontal ptii^itiou  aihd  given  a  drtU-like  uiotiuii — 
the  lid  luuLUttuii:  being  kept  ujum  the  stretch 
— which  <au«!t   it   to  ]X'iietrttte   the  Htricturc. 
In  i>ORie  ea»cs,  however,  an  c^niranoe  into  tlu> 
soo  can  l>e  obtained  only  by  uung  a  Frhur|i- 
pointcd  knife,  vrliieli  sboiild  be  pii]««ed  alou^ 
the  slit  caiiuliciilii»  and   through  tbc  utrk-tun' 
into  the  sac      The  cetarnct- knife  of  SJchei  I 
have  found  very  convenient  for  this  purpose. 
There  b  a  very  f^enerat  Iwlid'  oinoug  ophilialmic  tsurgeou^  that  the  use 
of  any  force  in  the  pu§eoge  of  a  probe  tbn»Uf;h   the  lacrynuU  duet   is  a 
du^rous  and  roprehem^ible  procedure,  likely  to  give  rise  to  an  imper- 
meiitile  Htrictiire  by  laeertitiii)>  the  liniiijr  membrane  of  the  du<-t,^     Almn- 
dant  rxpericnce  lia3  eunviiiccd  nie  that  thic  belief  ia  eutircly  groundlesn. 
In    the  vast   majority  of  ea»ra  of  oU^tietSon  ul'  the  lutTr^iuiil  duet    tlie 
strictures,  by  the  time  the  ea<KS  eome  to  o|>eration.  are,  in  part  at  k-aA, 
of  bony  ciiameter,  and  they  niwes^arily  uiler  i-onsiderable  resistance  to  ibe 
jiumage  even  of  a  small  pntbi^  and  -illll  mure  to  tliai  of  u  Iui^>  oni^     In 
exceptional  instani'cii  the  bony  ooelueion  exists  in  the  form  of  n  thin  septiim 
ivhioh  yields  easily  to  the  prcasure  of  the  probe,  but  more  oftf-n  it  ia  thick 
enough  to  rerpiire  clerideil  Ibroc  to  overtxmie  it,     Oceasionally  I  have  used 
the  strength  of  both  bands  to  aeeomplbh  thi'>  (only,  of  ooarep-,  in  passing 


Htlbod  ot  l&troduclBii  lacryo^ 
probe. 


DIBUSB8  Ol'  TRIE  LACR^ 

thp  lai^ier-siiicd  probee),  and  I  ha\'«  y^t  to  6«c  Atiy  serious  (Y>ns&que»o(>s 
n«ult  from  thi^  |irocedure.  £veu  olioiitd  Uic  lliin  plates  of  Ix>dc  wtiicli  in 
[arc  form  tbe  luner  porttuu  of  Uiv  diic-t  be  fractured  by  tlie  pressure  of  cbv 
probr,  it  is  not  a  matter  of  juomcat,  and  at  most  is  lullowed  by  slight 
'uflnmmflt4>ry  rcarti<>n  and  transient  rivhymosin.  TndG<>d,  I  am  not  only 
Iti^rntl  titat  the  «'m]>lnyinent  of  consideralilc  forw  in  the  pasnage  of  the 
larger  proltct*  b  {HTiuiasible,  bat  I  aiu  sure  that,  in-itead  of  doing  btuTo,  it 
has  a  diatinclly  curative  cffert  upon  tlie  carious  walls  of  the  duet,  the  result 
being  nut  unlike  that  produced  by  the  curetting  of  diseased  bone  in  other 
ports  nf  the  body.  Repeatedly,  as  tlie  retuilt  of  Uie  uae  of  large  probes  in 
tbi«  inanntT,  I  Jiuvl-  obscn'cd  the  ruugh  aud  curiuua  ^^'alls  of  tiic  duct  grad- 
uftlly  becomo  eniuoth  imd  usvumc  n  hi.'attLr  (■onditJun,  utitil,  finally,  the 
prob^  oD  b^iog  pA£s^  gave  the  impression  of  hcla^  iu  contact  ouly  with  a 
normal  mucous  membrane. 

The  pniD  altcndiuj;  the  introduction  of  the  probe  la  appi«ciably  leascncd, 
tbuugh  by  no  □K'ttu.'*  <-tilirely  aiiuulli<d,  by  tlie  iimtillali'iti  iM^rim'liaiid  of  a 
fnar  \itr  ceat,  wlutioD  of  eocaine.     It  U  uIao  well  to  anoint  tlio  probe  with 

nintninnl  of  (wraine  and  vnsplinc  (ten  [mt  cerit.}.  This  does  not,  of 
iir?e,  diniioiiHli  the  paiu  iwuHeil  by  the  pa«.?age  of  the  probe,  but  it  does 
diminiiU]  that  which  U  caused  by  its  presence  in  the  duct  and  by  its  with- 
drawal. The  introdiiotioD  of  tJie  probe,  diirittg  the  early  stages  of  the  treat- 
ment, should,  aa  a  rule,  be  i-epeatt'd  every  other  day, — never  oflener,  for  fear 
of  eauiUDg  iuAaiuiuaiory  n.'ai'tion,  unless  want  of  time  compifia  to  nnch  u 
courM.  Usually  u  probe  oni:?  mvx  lar^-i-  iiiny  be  tii>fd  uich  t!m<>.  Oeca- 
rionally,  friien  the  probe  ii*  found  to  beijuiteloiiMi  in  lliediict.a  iii>iulK.'r  may 
be  »kipp«].and  in  other  eases,  when  it  \s  exceptionally  tij^ht,  the  siimc  sized 
probe  may  liave  to  be  pas^  several  times  before  an  attempt  ia  made  10 
introduce  a  larger  one.  Tlie  probe  should  be  allowed  to  remain  in  the  duct 
about  fiftetii  or  twenty  niinutea. 

Tbe  !ti«e  of  the  hirg«st  prolw  which  it  is  a<lviKal>le  to  use  will,  of  neces- 
6tiy,  varj-  iu  diiTcrt-iit  raws.  My  rxpi-rience  i»  that  it  w  not  only  practi- 
cable, but  lliat  it  14  L-zpcdient,  to  u^  So.  16  in  iilwiit  two-thirds  of  all  the 
esflce  (including  those  occtuTiDg  in  children  as  well  as  in  adults)  which 
01W  encounters,  and  I  am  sure  that  the  eases  in  which  a  probe  at  leagt  as 
Urge  as  \o.  13  may  not  be  used  with  advantage  are  e^ttivDiely  rare.  It 
aaav  [x  laid  down  sn  a  safe  rule  lliat  in  i>very  c-aAe  an  largi^  a  prolw  should 
be  uaed  a»  can  be  pAHM>d  without  undue  force.  Onr  aim  aliould  L>c,  not 
simply  to  make  a  Ainall  ogx-ning  through  the  eontitricted  portion  of  the 
diu't  (which  iu  a  short  time  will  almost  certainly  lM-<»)mp  re-occl iid«l).  an 
bappt-iiM  when  noly  a  No.  €  or  u  Ko.  8  probf  is  iitied,  but  to  obliterate  en- 
tirely the  oonstrietion .  bring  at>ont  tho  complete  ab«i>rpti'>u  of  the  tissue 
which  caOMS  the  occlusion,  and  iVilly  restore  the  normal  ealibn-  of  thi>  duel. 
To  Aocomplieh  this  a  No.  16  probe  will  be  re<]iiired,  as  has  been  said,  in 
about  two-lhirds  of  the  case*,  while  in  the  remaining  third  pmbea  varying 
In  size  from  No.  13  to  No.  15  will  be  needed.     Ity  tbllowing  this  rule  ire 
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sliall  uot  only  t^ix-atly  Icseea  the  rn?(|Ui-ucy  uf  rc-Upses,  but  shall  at  ih« 
aatae  time  tUiortcri  the  |x>ri(H[  of  treatnu-iil.  My  cxpcnt^nce  with  iltU  ttkor- 
oii^h  (lilaUilioD  pinii  of  t  mitiimnt  now  oxtt'tidt,  il-)  him  bopii  saitl,  over  a  pi'riixl 
of'eightwn  years,  diirinir  wliM-h  liino  X  have  cm|»lnv«i  it  in  a  large  nuralier 
of  ctLsce,  ami  Lave  had  tlte  i)p{>oi'tiiiiity  (if  seeing  many  uf  tiiem,  Irum  tide  (•■ 
time,  for  years  afier  thfl  difieontiniumce  ol'  the  probing,  and  my  obeervation 
in  tliat,  witli  a  lew  «im|>anitively  raro  exiwptious,  tlie  «isen  iu  wliii'b  llie 
trciitmont  is  »y*U.'inalicaIly  carried  uut  arc  ctJinplctvly  uod  |Mjrmauciitly 
cured.  So  satisfactory  have  lay  tx-eults  bt^u  that  tlivtx;  ia  do  clatie  uf  cuea 
which  I  now  undertukc  to  tn^nt  with  more  coiithleacc  than  I  do  «tricturw 
of  tlio  Incrymnl  ennnl,  and  I  feet  warrantixl  in  u*»nriQf;  patirats  ihnt  i 
mniplete  aud  [lermaaeiit  cure  i»  iu  »tt>n>  fur  them  if  tlicy  will  aubmit  (o  the 
collide  of  Ireatiaent  which  I  oousidcr  ti«Lt«^iry. 

Alihoiigh  in  the  mrly  stngitt  of  llie  tn-atiiiont,  ns  lia^«  lM>en  iiaid,  the 
probeii  flhoiild  !»  iDtrtwlncixl  nminlly  every  other  diiy,  as  soon  as  we  have 
reai-hed  aj*  l:irge  a  p]i>l»e  :is  may  l»e  deecaed  neceswry,  the  leDgth  of  time 
between  tht-  probings  should  l>e  gradually  iocrna-wil.  At  first  an  interval 
of  three  or  four  davH  flbould  be  allowed  to  elapse,  then  a  week,  then  a  fort- 
night, and  finally  a  month,  or  even  two  months  ;  and  when  several  of  these 
longer  iutervals  have  iiaKwd  withoni  :i  teiideucy  to  recoatractiou  having 
niuiiifnslrd  itwlf,  the  Mine  may  h  illt  confidence  I)e  ri-ganlwl  us  cured.  Gru- 
ttrally  it  is  not  difficult,  nfler  these  lung  periods  uf  rest,  tu  iutrvluec-  a 
|M»be  of  as  large  size  as  has  been  previously  used,  but  in  exceptional  Id- 
BtancM  aoontradiuD  oocunt  al  the  junc-tureof  the  eanaliciihi*  and  tliesac 
vhich  maketi  it  difficult  or  impti^ibEe  tu  du  thb.  Ineliidiug  these  long 
iuter\'aU,  the  treatmunt  frtHjiiciitly  vxtcndii  over  a  period  of  eight  or  ten 
mnntbt,  but  the  nctive  trcalmout,  involving  tlie  frequont  probing,  is  com- 
pritied  within  ns  many  ivecks^ 

To  promote  tlie  more  rapid  absorption  of  laerymal  strictures  iIm-  i-m- 
ployment  of  clcctrolreia  has  been  sujigeated.  This  method  ui'  treatment, 
however,  has  never  been  generally  adopted  ;  [terbaps  has  not  received  (ho 
consideration  which  itdewrveii.  My  own  ex[)erieufc  with  it  hiw  uot  been 
satisfactory,  but  id  ttio  limitiil  to  wunnnt  tJic  furmation  uf  a  deCiuite  uptniuu 
as  to  )t»  value.  TIm;  motive  eleetrofle  of  a  galvaiiie  battery  Is  brought  in 
contact  with  a  jirolx"  which  ha*  bwn  piis^^l  into  the  duct,  while  a  moiM 
sjwnge  eoni»efted  with  the  positive  \kAq  is  presswl  upon  the  )iatiei]l's  cheek. 
The  chloride  of  silver  ("dry  cell")  battery  is  tn^nvericnt  for  this  purpoee, 
eiglit  to  liAceD  cells  being  used.  The  (laio  prodii«?d  Is  slight,  aud  is  expe- 
rienced ehiefly  when  the  current  ia  closed  aud  when  it  is  broken.  Cocaine 
ioBtilled  before  the  iutruduiliun  of  the  pn)l)e  materially  lessens  the  pain. 

I  have  not  (ouud  it  ueocNsar^-  in  the  tn-utmrnt  of  strictiirt-s  of  the  Uc- 
rymal  duet  to  eniphiy  iiny  form  of  syringe ;  but,  in  lieu  of  this,  I  pre^erilje 
a  eollyriiim,  which  tiie  pntient  ia  ini>^triict<^4l  to  drop  into  the  inner  »wrner 
of  the  eye  three  times  a  day,  after  having  first  emptied  the  lacrynial  sac 
by  gentle  preaHuro  with  the  tip  uf  tiie  linger.     The  collyria  which  tinve 
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proved  moA  Uirful  are  a  w>littioD  of  bicliloridc  of  mercnrv,  varying  iti 
strca^,  ia  Boconlancc  nith  the  sensitn'cnces  of  the  eye,  fnim  I  to  16,000  to 
1  u>  12,000,  niMi  A  wliitionof  alumaiHl  boracic  a(;id  rcintaiiitngtw-a  per  rent, 
of  boracic  w-id  and  on&-balf  of  one  per  cetit.  ol'  alum.  Wmk  eolucions  of 
salphate  of  sine  in  com  bi  nation  with  boracH^  a«-i<I,  and  of  iiitrate  of  wlver, 
will  aliut  at  tini«i  be  fimmi  of  vnliie.  Slioul<l  undue  inflammatory  reactioo 
fiiilow-  tlie  jmisage  of  ti>e  pnilie  ax  any  tirae,  decided  relief  will  result  from 
tlic  application  to  the  eyt,  oo  u  pad  of  gaiue  or  linen,  of  a  locktu  of  opium 
am)  acetate  of  lead  (ext.  c^ii,  gr.  x-xv ;  plumb,  aoetat.,  gr.  xv  ;  nq.  ttesi., 
oz.  iv). 

Tbi>  pn'Kenc'e  of  a  lam'iual  fiMtida,  even  when  »<-c(jinpa)iied  by  cnrics  of 
Uie  undi-rlying  bone,  doc»  uot,  in  my  ex|Knena',  uill  for  enpecial  treatment. 
Tbe  fistula  lieaU  promptly,  and  tlie  oirious  bune  becomeri  re-covered  witb 
periostentn,  as  soon  ns  the  stenosis  of  th^  duc-t  ha^  been  o\*ercome  by  tlie 
poSBfljceof  tlie  laiye  prober.  Kxuberaut  ^niuutatiom,  if  preeeut,  should  be 
SDip[>cd  olTor  cauleriitcd  witb  nitrate  of  SLl%-or. 

The  leugtli  of  liiue  during  wli!<;h  tlie  |>a.-<fagc  of  the  probe  niu^t  bu 
kept  op  vari(«  (nnsiderably  in  different  cams,  for  the  rtriotuo^  yield  rcndiljr 
and  tlie  inflainmntion  of  tlie  Hte  nnd  of  the  walls  of  the  duct  disappears 
quickly  in  some  <-asFS,  while  in  others  the  impi\)vement  is  coa)parati\'ely 
daw.  It  is  never  safe  u>  discontinue  the  probing  altuf^tlier  as  long  as  the 
epiphora  persists  or  there  are  any  traces  of  inflammation  of  the  «ac.  In 
obstinate  ca».s,  however,  it  is  well  tii  inerea>ie  xhf.  inter\'al  lietween  tJie 
pnibingB,  for  it  Kometiroos  ImpiH-ni'  tliiit  the  infliininialion  is  kept  up  by  the 
too  fre<)ucDt  1IW  of  tlie  pnibe.  ThocattM  which  arc  apt  to  prove  must  stiib- 
boni.and  in  whiefa  tlie  prognoBift  as  to  complete  and  pernunent  oure  is  Ic-ost 
favitrable,  ar«  those  tn  whieh  the  lacrynml  a1fi«iioD  is  but  part  of  a  general 
and  i«vere  nasal  tatairh.  In  eueh  mat*,  and,  iiidei-d,  tii  all  t-aaes  iu  whicli 
tlte  u»i<»l  mui.iouit  inenibi-niio  !»  the  :«ent  of  <utnrrliid  iTiflaiiiiiiatLOii,  in'Hlineiit 
»houI(l  bedireded  fei  tlrf;  no«e  •«  well  ns  to  tin-  laiTyrunl  appnratu^.  Tiie 
remedy  which  I  have  fimnd  oflenest  of  value  i^  biehloiidc  of  mercury,  llio 
nose  being  fiprayef)  with  a  weak  solution  (I  to  400U  to  1  to  8000),  by  means 
of  a  band-atoRiizer,  two  or  three  limes  a  day.  A  small  4)iiBntity  of  glycerin 
and  ihloride  of  sodium  may  be  adtUd  to  tbe  solution  witii  advantage. 

Stric-tunw  are  met  with  in  all  (laitt  of  the  lacrymal  duet,  the  U|»[)er 
extieniity  of  tlie  diirt  In-ing,  iHrliaiif,  ilicLr  moat  I'omniuii  »itiiation,  Mul- 
tiple strielure  i*  tlie  rule,  at  leiu't  in  ai^iti  of  long  i*tatiiling.  Tbe  i*Inoturc« 
may  be  circumsrribed  and  anniilitr  in  form,  or  ill  defined  and  of  wide  ex- 
tent, involving  a  eoni^Idemble  part  of  llie  length  of  the  canal.  When  a 
lina  stritlurv  bapiK-ns  to  be  situated  nt  the  lower  extremity  of  tht;  duct,  the 
ine.\|wrienix'd  ojicrator,  and,  indeed,  in  some  Inslaiiees  even  the  operator  of 
ootwiderable  experienee,  may  fall  into  the  error  of  sup[»0!sing  that  the  jioint 
of  the  probe  ha.**  reaehnd  tlie  floor  of  the  now,  when,  in  fact,  it  liaB  lnvn 
arrestHl  by  thi.-*  deep-seated  Rtrictiirc.  Such  a  mi»lnJi[>  u»  this — a  miatuke 
which  my  experience  ooaviocea  m«  li»p]K-ns  ofU'ner  than  it  kIioiiUI — ueas- 
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earily  rendors  tiw  trcaliuent  of  little  (»r  iu>  avail.  If  tlitTc  Ive  aiij'  dwibl  in 
the  miiKl  of  the  o]>eratur  ii»  to  whether  tlio  [ifoIk-  has  paanLti  cotiix-ly  thntugh 
the  duc-t  and  haa  nau-hf<]  the  floor  of  the  noep,  liv  Hhould  en<.Icavor  to  dispel 
tlic  doubt  hy  tning  to  mv  tbe  tip  of  tb«  probe  to  tlie  dom-  by  mcaits  of  a 
Bpcculiim  and  rcfleoted  lijtht,  or,  tiuliog  iu  tliis,  by  feoliug  for  it  with  a  b*nl 
|)robf.  XoHflih-rd,  which  UHUiUly  oecum  when  the  probe  L*  |)tis.-^l  for  the 
first  time,  is  nD  itKlicatioii  tliat  tliv  floor  of  the  nose  hsA  bceu  ii-achcd.  As 
the  longtii  of  the  lacrvraal  duel  vBrie*  gn-atly  in  different  individunU,  the 
depth  to  w  hieh  iIil-  prolx*  penetrates  is  not  always  a  trustworthy  guide  as  to 
wbellier  or  not  it  luu  ]uis»?d  entirely  through  tlie  duct. 

BleniKirrliii'a  i>C  dit-  !acn.-mal  sac,  with  fpiphora,  is  oCTiisionally  met  witli 
in  tiifaiit!^  Tbe  o(.vIuHioii  uf  the  duct  in  thcH-  cases  is  usually  of  ttBUsi^nt 
character,  U'ing  dqwudeut  upon  a  catarrlial  iullammation  of  its  walU  with 
coDaeqiicnt  eiigorgenieut.  (Jiw.*rativo  mua«urts,  therefore,  should  Di>l  be 
resorted  to  imtil  loss  nidicid  rut^ani«  have  tx-c'i  tried  and  liu%'c  proved  un- 
availing. Didiloride  of  men-un,-  (1  to  12,000).  or  nhmi  niul  bomcic  Jidd,  or 
a  one-(jtiarter-grain  solution  of  nitrate  of  silver,  should  first  bo  prescribed, 
heing  dn>i)p«I  into  the  eye.  near  the  inner  ranlhus  after  the  cnnlents  of  the 
eac  have  bc«i  preis^L-d  out  with  the  finjp.'i--tip.  The  internal  mlminii-traliou 
of  muriate  of  aiuiuouium,  in  dosra  of  two  to  four  frrains  three  times  a  day, 
accordiitg  to  (lie  n^-  of  the  rhild,  may  aI»«o  bo  L'onibiiK'd  with  tlie  local 
trealuient  Should  th***-  meosiirt-!*,  after  a  fair  trial,  fail  to  efittt  »  i-urv,  the 
canaliculus  should  W  elit  and  tlie  duct  probt-d.  Tlic  «ttrictur»  usually  yield 
readily, and.  a*  tdoy  whim-l(M  di^jHwitiun  to  r*-fonn  than  they  do  in  ndtilbs, 
it  is  generally  safe,  after  introducing  the  probt*  five  or  six  times  at  intervals 
of  two  or  three  daj-s,  to  discontinue  the  treatment.  The  miministralion  of 
B  few  vhifTd  of  chloroform  is  necessary  nheu  the  canaliculus  is  slit  and  at 
each  .Hubj*e<|Hent  probing.  A  caseof  lliis  character  in  a  child  tifleeii  months 
old,  in  whit'h  tlie  hlennorrlnEa  and  epiphora  liad  appi'sirod  within  three 
week«  sRer  birtli  and  bad  ^led  to  yield  to  the  remeditfi  just  mciitii>ned, 
was  recently  under  my  care.  Under  chloroform  the  <.mialiculus  wan  di- 
vided and  a  So.  5  prol^c  wii«  [in»wd  without  difliodty,  two  jwinta  of  oun- 
strietion  being  enouuiitered ;  and  subecquently,  nt  intervals  usually  of  tlirec 
days,  Noe.  6,  7,  9,  1 1,  and  12  were  aucx'cssively  iutriMluced.  A  larger  pntbe 
tUau  So.  12  not  i^x-miog  to  be  called  for,  this  size  was  iutruduc«d  upou  four 
$iil»»f<pieDt  oe<'n»ion!c,  tlie  iiirer\'alH  between  the  probinga  being  increased  to 
five,  seven,  ten,  and  finally,  between  the  la.'*t  Iwn.  to  twenty-one  days,  wiien 
the  nse  of  the  probe  was  diseontinupd,  the  rase  apj»earing  to  he,  and,  as  tbe 
eubeeqoenl  history  showed,  being,  entirely  cured. 

It  oocaaionally  hap|>ens  that  patients  from  a  distance  caimot  remain 
tmikr  the  mre  nf  the  sni-genn  for  a  Hiiflleient  [eiigth  of  tune  to  permit  the 
ffttbing  tnittment  to  Iv  kept  up  a<«  it  should  he  to  insure  tlie  bwl  rettultfi. 
T^l^  eudi  cinriimstanais  aHrr  the  dut't  had  becu  thoroughly  dilated  by  the 
|«HlfBof  the  large  prober,  it  U  prneticuble,HS  T  have  found  in  a  number  of 
W^  to  taicfa  patients  to  paw  the  probes  through  their  own  duct^  cocaiDe 
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brang  firsi  ioiitilled  by  tlieni  to  imoimu«  the  pain.  In  this  way  rdapaes, 
whidi  utlwrwiiie  might  atxiir  fnnii  the  tuo  early  disuontinuanoe  of  the 
prohiDg,  inay  br  avoided.  Not  fvery  patieut,  of  counsL-,  lia-*  tli<r  self-con- 
lidctx'e  to  do  thiit,  but  it  is  not  us  difficult  n  (vat  ii«  might  be  8U)>]>u«c<d, 
Ami  tlw  Inrgc  siw  of  the  pmlM-w  h.'«<1  tinder  !«iii;li  i-tmim^taucvit  jinicticiilly 
doesawny  with  all  risk  of  a  false  iWRsagr  being  madt'. 

Although  in  my  mrly  experietKC  ia  tlip  treatment  of  hn-rynial  Btrirttires 
1  Daed  aomewhat  esteaeivcly  styl^  of  niodern  form,  sometimes  employ- 
ii^  tbo^e  made  of  silver  and  at  other  tim^e  tiifibioDing  tlicm  myi»elf  of 
Ifwl,  an  reciinmiended  by  Dr.  John  Gru'ti,  tlio  iT.>!iuIts  whiuh  I  obtniiietl 
fioni  tJiem  wpre  so  miich  lews  satisfactory  than  thosr  affordi;*!  by  tlie  wnpl«y- 
DKnt  of  the  targe  probes — the  relief  beln^  usually  only  tomporart',  and 
relspBes  after  the  styles  were  laid  aside  being  the  ride  ratht-T  tlian  the  excep- 
tion-— tliat  I  have  diJicoDtioued  their  use  altogether  for  a  tiumber  of  years. 
If  a  iMticul  Miift'L-ring  with  ob^inictiou  of  tlie  lacrymal  duct  aiiioot  (Msaibly 
muaiii  niort^'  tlinii  n  fi-w  day?^  uikKt  the  cnre  of  the  ttur^^n,  the  Ik«1  thing, 
!n  all  probability,  titiit  oin  be  doiiv  for  him  Is  to  pa««  as  largo  n  probe  a» 
pnirti«ible,  and  th*n  to  insert  a  style  nearly  or  quite  as  large  as  the  pmbe. 
For  this  piirpo^  T  Itavo  had  styles  made  of  alumiidiim  with  Haltcned,  curved 
necks.  Their  end^^  are  sitapcd  like  those  of  my  probea,  aod  tbey  are  made 
to  correspond  in  size  with  the  pmbes.  It  is  of  even  more  importance  to 
diminiiih  the  weiglit  of  s^lefi  than  it  is  that  of  probm,  for  it  often  hap- 
pens  whim  a  solid  .silver  or  lent)  i^tyle  is  worn  for  Home  time  tliat  tlie  weight 
of  the  style  caoecs  tbe  oeek  to  cat  into  the  mai^ia  of  the  divided  canalicu- 
lus. It  will  be  readily  seen,  therefore,  that  there  is  a  distinct  advantage  in 
hanng  the  styles  made  of  ahiminitim. 

Mr.  Zacfaariah  lAiin^nt-c'  and  othent,  in  intractable  cases  of  gleuoflis 
of  the  lamraal  cuual,  have  recommended  removal  of  the  hterj'mal  tlljmd, 
iMM-rting  that  the  epiphora  and  blennurrticea  oi'  the  sac  am  relieved  by  this 
prooedare.  I  have  had  do  experience  in  this  plan  of  treatment ;  but  I  am 
roiivinced  that  ooeaaioa  for  re^oiiiug  to  it  will  rarely  present  it»elf,  if  the 
^icture^  of  the  duct  are  dealt  with  after  the  radical  method  set  forth  iu 
the  preceding  pages. 
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DISEA8KS  OF  THK  COXJUNCTIVA. 

DiaEAHRB  of  tlio  coajiiiirtiva  furn),  on  un  uvenigc,  tliirt,v  pvrcvjit.  of  all 
thp  affections  of  th«  eye  falliit^  tmiJer  tlic  cure  uf  tW  surgeon.  TliPir  rela- 
tive fivquetK^',  howevor,  varif^  onormoiislj'  ocoording  to  Utitud^,  climate, 
raw,  gviienit  vnvironmrat,  and  (Miodition,  Leing  eoinetiine^  a*  low  m  t«u  p«r 
cent,  ami  uft«a  as  high  as  iiiiH-ty  ytcr  o.-iit. 

Tbe  conjuiK.'ttvtt,  U.-ing  a  mucuiis  mcmljrnno,  iri  i«til)J04>t  to  iJic  jwitiiolugicul 
(^faaoges  to  wliioh  muvoiu  titwiios  iu  gi-iti-nit  are  liul>t<-,  a»  ^v*A]  as  lu  in>me 
which  seem  to  be  paniliar  to  itwif,  iind,  boinj;  oontiuiious,  throii|>:li  the  nnail 
duct,  with  the  muooiia  membrane  of  the  ii)>per  air-pnssa^,  is  npt  lu  [xir- 
lici|)ul4>,  by  ivntiniiiCy,  in  the  iiifliuiimatory  |>r(>c«9(<c«i  u*  which  the  iiahal 
«i»l  jHiHt-niuwl  liMviwrs  an*  Hiil^i^t.  It  it*  iilii«>,  nn  acoouut  of  th«  coDiiectionft 
ofvaBailnr  siipplv,  nimmt  without  rxtvptlnn  iniiili'titiij  t<i  a  gniitor  nr  Iras 
degree  in  thv  inflammaiionB  of  tb«  annrinv  jxirt.  <if  the  eycliall, — kemtitia, 
iritis,  and  o'clitb.  It  eeldom  takes  ])art  in  inflnintiiRton'  affcctioas  of  tbe 
diorioid  or  the  ivtioa. 

OENERAL  PATHOLOQV. 

The  oiinjunctiva  twing  ofx-n  ta  iii.4{H>ction,  its  dLieasos  are  mare  eofdly 
KtiKlitol,  clinically  and  |ittthrili^ii'»ll_v,  than  those  uf  niiicona  membrann 
hiJilcu  fnmi  view,  and  its  infhimmutione  have  come  to  serve  in  a  deforce  as 
ty|H-tt  lit'  miicoiin  inflmiitiuitjutis  in  }i^ncral. 

TUe  moet  ooliocable  tmtiirc  in  aeonjiinctiva  iu  a  state  of  inflnmmation 

id  the  r-hani^  in  its  vasi>nlarization.     In  a  conditiuii  of  health  its  Irans- 

partiivy  is  hut  little  iiitcrfi'nxl  ^vith  by  tltc  niinibur  or  size  of  its  vessels, 

ami  itie  whit«>  sclera  is  clearly  »c<'ii  tliroitgh  it.     In  hyponemia  or  conges- 

Itoo  lliiii  i*  gTHilly  altprcfl.     The  vr«!v.'ls  aTc  pTatly  mnltipliwl  in  niimlMT, 

the  veinn  are  more  turtlioil^  and  increai^eil  in  diameter,  and  if  theiv  lie  any 

ooDstdenthle  amount  of  exudation  tiie  sclera  is  obecim-d  or  entirply  sliut 

■  oat  from  view,  tlie  white  of  the  eye  as<>itining  a  "  bloodshot"  appearance. 

I        A  efaaraeleriBtiv  feature  of  this  conjunctival  oongaition  h  inovahleuMH 
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of  the  vessels  over  the  globe :  it  is  in  this  way,  among  others,  to  be  dis- 
tinguished from  that  deeper  ciliary  injection,  the  so-called  "  circumcorneal 
injection,"  confined  mostly  to  the  base  of  the  cornea,  which  accompanies 
inflammations  of  the  interior  of  the  eye,  particularly  iritis  and  cyclitis,  and 
it  is  often  a  valuable  point  in  differential  diagnosis. 

The  second  sti^  of  the  inflammatory  process  is  marked  by  an  abnonnal 
amount  of  secretion.  In  a  state  of  health  the  conjunctival  glands  secrete 
only  enough  mucus  for  the  lubrication  of  the  parts  and  the  maintenance  of 
the  proper  soilness  and  pliability  of  the  tissiiea.  In  the  state  of  byper- 
Kmia  there  is  often  a  deficiency  of  secretion,  ^ving  rise,  iu  the  chronic  form 
especially,  to  a  feeliug  of  dryness  and  stifiness  of  the  lids.  In  the  acute 
form  of  hypenemia  the  discharge  is  almost  whoUy  watery,  due  to  increased 
secretion'of  tears.  When  the  second  stage  of  inflammation  sets  in,  there  is 
a  hyperactivity  of  the  glands,  and  the  quantity  of  mucus  secreted  is  in- 
creased beyond  the  normal.  When  there  is  no  conditi(m  leading  to  pus- 
formation,  this  secretion  is  pure  mucus,  or  catarrhal.  When,  however,  from 
infectious  or  other  causes,  there  is  formation  of  pus,  pus-cells  are  found 
mingled  with  the  mucus,  and  the  dischai^  is  muco-purulent  and  character- 
ized by  a  more  yellowish  tinge  of  color.  In  the  severer  forms  pus  pre- 
dominates or  constitutes  the  whole  of  the  secretion.  In  a  pure,  uncorapli- 
cntod  conjunctival  inflammation  there  is  but  little  actual  pain,  because,  the 
tissues  being  lax,  pressure  of  the  inflammatory  exudation  on  the  nerve-fila- 
ments is  slight.  What  pain  there  is  is  never  of  a  pure  neuralgic  character ; 
the  feeling  is  more  one  of  discomfort  and  annoyance,  heaviness,  and  heat 
The  reflex  phenomena  as  manifested  by  an  increased  flow  of  tears  (lacr)*- 
nifition)  and  dread  of  light  (photophobia)  are  not  so  marked  nor  so  constant 
attendants  upon  conjunctivitis  as  upon  keratitis,  iritis,  and  cyclitis.  They 
may  be  present  during  tho  stage  of  hypenemia,  but  where  they  are  at  all 
prominent  or  persistent  there  is  cause  for  suspicion  of  an  implication  either 
of  the  wrnea  or  of  the  anterior  uveal  tract. 

The  t'tmjuiwtifilidc^  arc'  for  general  clinical  pur|X)ees  divided  into  three 
forms:  liyiH'nvniic  (and  congcslivo),  ratarrhal,  and  purulent.  There  are 
nijiny  siilnHv-isions,  siioii  as  croui»OHS,  diphtheritic,  traumatic,  traeliomatoas, 
«'rt>f'nlous,  ('to.,  but  in  these  the  iiiujunctivitis  is  only  a  symptom  or  mani- 
fi:>#tation  of  a  siKvinlly  o|H>rating  (.'ausc.  and  each  will  be  treated  of  under  a 
sejKinuo  huuling. 

Arl'TK   1IYPKR.KMIA   OF   THE   OOSJrN'CriVA. 

This  may  Iv  tlio  initial  stap'  of  a  catarrhal  or  a  purul«it  conjunctivitis, 
or  it  may  exist  as  ;ui  idinjiiithic  (viidition.  It  finds  its  typical  representa- 
tion in  an  oyo  into  which  a  fun-isin  Ixwly.  a  finder  for  example,  has  en- 
tered. In  it  wo  find  (lio  vjmnilariiv  of  the  (vnjnnitiva  much  increased,  bat 
by  an  oxrtssivc  dctorruiuntii-u  o(  lli.'  bUxxl  to  the  fan.  rather  than  by  its 
obstructed  r^'iuni.  Tli.tf  tho  arit-rial  oin-ulation  i?  augmented  is  shown  by 
the  larger  number  of  snuill.  straight  vcsa'Is  running  towards  the  oomea. 
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I   Tb^  eye  bats  a  KuiruM<cI  look,  diM-  to  inoru  ur  k«e  tnvim^od  secretion  of 

P  ^he  tMTS.  There  b  iMitnlly  do  disclitirge  of  muniB  or  pus  at  thiB  stage. 
Tbe  feelitif;  of  disconitbrt  may  »inoimt  in  some  instauces  lo  a  distinct  \mu 
refl-niMc  Ui  the  er«  itself,  an^  if  ihe  epithelium  of  the  cornea  is  involved 
them  aiay  lie  neuralgic  pain,  with  ptiotopholiia. 

In  thiit  itiage  it  in  oWea  a  ipii'slioa  whether  it  niay  not  he  the  Ix^inning 
of  an  iritis,  and  the  pupillun*  reaction  should  alwavH  tie  (-nrefiilly  noted, 
though  even  at  this  eta^xi:  uf  iritu  the  pupil  still  remains  <]iiite  active.  If 
there  is  a  hietonr-  pointing  to  the  pmbahility  of  a  foreign  bi>dy,  both  the 
conjoDctiva  and  the  comoa  should  be  esainiuod  carefully  by  oblique  illu- 
mination aiid  a  riiagniiier  lo  determine  wlielber  otie  is  prwent,     A  very 

■  minute  foreign  body  embedded  in  the  cornea  or  conjuiivliva,  und  suirwly 
vi*!blc  to  the  nalcMl  «-ye,  will  ^onu-time^  kwp  up  a  liyjHTiriiiic  (HJiwlition  of 
the  eonjunetiva  for  days  or  even  weeks.  The  use  of  llic  eye*  even  for  a 
ebort  while  is  uneomfortable,  particularly  by  artilidal  li^ht,  aud  the  glare 
of  n  strong  light  is  annoying. 

The  auitttble  hfalvtnl  for  aeiite  hypenemia  t»,  first,  the  i-eiiioval  of  its 
exciting <mii8e  vbon  diKemible;  and,  secondly,  assietanoe  in  the  resolntion 
of  the  abnormal  ^uiriihirity.  Tlii-i  latter  eonsinbi  in  rtrt  and  prolcetion  of 
the  eye,  by  a  shade  or  colored  Rlafws,  avoidance  of  smoke,  ditat,  or  bright 
artificial  light,  fretjiicnt  bathinjf  lu  very  hot  or  cold  water,  aroordinjji;  to  the 
fediog»  of  the  patient,  and  instillation  of  a  weak  solution  (one  ]>er  cent.)  of 
hydroeldorate  of  WM-aine  cwry  lhii*M)r  four  litnn>i,  iiw'cirdiiig  to  the  severity 
of  the  symptoms.     In  the  milder  formH,  aud  when  the  nimlitioii  is  «iili- 

m  acute,  the  cocaine  cnn  he  combined  with  a  iwliitiou  of  ttodium  biborate  (two 
per  cent.)  or  other  of  the  milder  anti^pptic^  In  cases  where  there  is  a  «ufi- 
picion,  ou  aecoMut  of  liie  severity  of  the  Bvmptoius,  of  begiimiiiji;  iritis, 
atnipine  Uumld  be  UBcd  {gr.  ii  vcl  iv  ad  aqiia>,  $■)•  In  addition  to  its 
value  in  dit^noRis  the  atropine  assists  in  a  resolution  of  the  hy[]enemio 
condition. 

CHRONIC  mrPEILEMIA  (PASStVE  CONOESTIOX)  OF  THE  COKJDSCTIVA. 
There  are  difierenees  other  than  mere  ehronleity  Iietween  this  and  the 
iitfei^ioti  ju.'>l  deHcrilMtl.  In  fact,  we  i^cldoni  nicft  with  a  pure  hyfienemia  in 
n  chronic  state,  and  what  is  nsnalty  desc-rilHtl  an  Mich  is  in  reality  passive 
congestion.  Tlirre  i«  in  the  latter  iifliTtion  not  so  much  an  inrn-asi-d  ui-tivity 
of  the  arterial  cireulotioo  as  a  rt'tanlcd  and  elu^^ish  veuums  return.  The 
veins  are  increased  in  size,  are  more  tortuous  in  their  coiu-se,  and  often  stand 
out  quite  prominently  on  the  eonjunctival  surface.  Thig  i»  niiioli  oioru 
e\-ideiit,  a»  a  rule,  ou  the  pal|>ebml  than  on  the  bullmr  purtiou  of  the  mem- 
brane, lu  fact,  the  bullmr  conjiin<-livti  in  a  lnr|!;v  luimW-r  of  cti^^^  is  not  at 
all  affected,  though  it  ii«  nlwnvH  liidiU-  to  fluHli  up  or  gt-t  "  bloodshot"  from 
trivial  causes,  such  *»>  oxjuiMire  to  cold,  sninko,  loss  of  sleep,  cic. 

It  in  one  of  the  most  common  of  ronjiinctival  affectiona,  and.  tliough 
iio<  dangerous,  is  very  annoying  and  uncomfortable,  aud  sometimes  renders 
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ftiiy  regular  uec  of  tlic  we  i in|)»w«lble.  Ila  freqiwnoy  arise;  fmm  the  bet 
that  it  i><  liymptonuitic  of  or  rnnconiitniil  M-itli  many  other  uflcrtioiiii  of  tbe 
eve,  the  larrynial  a|ipaRitii8  an<i  tlic  upiM^r  iiir-[Missagrai,  iiitrl  i»  rairly  absent 
ill  the  evf-straiii  of  anieirupia. 

Th('  symploiasoii  the  part  of  the  patient  are  u&tially  tJtoseof  diwomfort 
or  antinyatKv  mthrr  than  of  jxisitivc^  paiii.  There  is  u  sensatioo  of  beat, 
a  biirnitijT  niul  itrhiug  in  tht*  vrta,  und  a  bcaviuvsa  of  the  lids,  with  a  ten- 
dency to  keep  them  closed,  jMirtltrulaily  iu  artifiml  Hglil.  There  ta  very 
commonly  a  feeling  of  dryness  uml  slifliio«s  of  th(*  lidji,  ait  if  (lie  eyw  were 
in  Deed  of  moistening.  ex])erk-n(>od  esiMMsially  on  swnkiii^  »t  ni^ht.  Thifi  iit 
due  to  a  dimintittoci  or  sloppsgc  of  the  nonnal  srcretion  of  the  «>njiinf(ivn, 
whom  oflk-e  it  in  to  kit.-)>  the  jHirb  pIrabU-  »»d  well  Itibricatod.  It  i^  tor 
thii  rf««on  tlint  the  nuiililion  is  *oiiii-timps  callrtl  drv  crttofTA.  Very  fn^ 
qiH'Dtly,  too,  there  is  a  feeling  ns  of  grit  or  stand  in  the  eye,  oiiiii^l  by  tlw 
prtitriHifni  of  the  swollen  veins  ulmve  tbe  level  of  the  conjiinrlival  niirfare. 
actin);  as  vcriiabk-  forei^u  bodies.  These  symptomE  are  always  OKj^vated 
by  causes  which  bring  about  an  uD<]iie  determiuatlon  of  blooci  to  the  lieod, 
snch  aa  an  attaek  of  coryza,  pxiwtsnrc  to  strong  wind,  dust,  or  smoke,  lata 
boun,  excessive  indiilgenw  in  alcoholic  drinks,  etc. 

Id  very  few  in«tJiii<ti«  dixa  this  mndition  of  jHuaivc  eougestion  continue 
for  imy  i-on»iderable  time  ^vitbout  leading  to  more  or  Icm  pro aoti need  altoni- 
tion  in  the  nutrition  of  the  part^  vvhioh  shows  itself  by  a  thickcninj*  of  the 
tiwue  and  un  enlargement  uf  the  {lapilhiry  gtnieturt«  known  as  hKfiKriroph'uA 
pajtiUet.  Oa  tlic  palpebi'al  poition  of  tlie  conjunctiva  the  normal  smootli 
appearance  is  bint  aixl  tlie  hiirfiKv  tn  eovered  with  ver\'  rainiiti'  doti,  ut 
though  it  had  been  diiHt(Hl  over  with  the  fine^^t  meal.  Thesi-  are  ti^nnlly 
mndi  unialler  than  tbe  gninnles  whicli  appear  in  folMrnlar  eonjiinetiviti-* 
and  Iraebonia. 

titiMCK. — The  condition  of  passive  coii^^tion  is  very  frequently  fniind 
as  an  aci^ontpanimcnt  of  a  chronic  calarrlml  condition  of  the  nasal  pti^MgeA, 
or  us  a  Heqiiela  of  the  e.xiintheni;it:i  or  tlie  residiinm  of  some  form  nf  acute 
conjnudivitin.  Those  emjiloyed  in  a  dnety  or  vitiated  atnioHphcrr  are  most 
oft^-n  vietinw  of  the  ufl'eetiott.  Aeide  fi'oni  these  tbe  most  eommon  cause  is 
an  uncorrected  atnetropia  or  disturbed  muscular  Iralance,  and  even  vrlien 
resnilinf;  from  other  cauM«  it  h  ntten  kept  tip  by  tlie  eye-strain  oonsetpient 
upon  these  conditiLins.  It  is  by  no  uiifliis  uncoHuiion  to  find  it  disapjK-ar 
prorajrtly  and  jtcrnianenlly  on  the  weariiiji  of  properly  «JcrtcI  glii8M?s.  It 
ifi  sonietinira  moat  ot>^iiia1e,  and  Mill  ociiiKionally  liwt  for  yiure  in  sj«te  of 
all  tivatiueiit. 

Hxatmrnt. — Tlie  lin^  step  in  the  treatnteut  is  lo  remove  tlie  causitt  nbieli 
keep  u]>  or  ajtjjravate  the  condition.  Avoiilana*  of  u  smoky,  dusty,  or 
viliateil  ntmospbere  of  any  kind  is  to  be  insistrnl  ii|Hin.  Tf  eniokirm;  is 
allowed  at  ail,  it  slionld  \}p.  done  ont  of  doorc  or  where  the  nmokc  will  be 
readily  ean-it^  awiiy.  The  impure  air  and  the  glare  of  thcatpes  or  public 
hall."  ai  night  arc  ul«o  very  detrimental  ami  to  be  abuuncd  as  muob  as  po»' 
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WIk-d  the  brilliaiKn-  of  tins  siiuli^Iil  h  ptiinplaiiiul  uf,  L-MlorMl  glattees 
liltje  or  vf  Ijonclun  smukc  art.-  to  be  worii  out  of  diHin,  and  tlie  lyes 
ppot«rt«I  bj  a  !=li<ulc  frtMO  diw-rt  niiificial  light.  Vlicti  artiti<-i«I  light  him 
to  be  nwd,  tlic  Ix-^t  in  that  uf  the  Gcniiun  ^ttidoiit  Iuin|i  or  ouc  of  lliuec  wrtth 
in  Aipuid  burner  giviog  ii  stwwly  tinmi',  siicli  ns  thu  Wclsbach  burner. 
Tlit^  d«.li-ic  li^hl  af  the  innimlt^^Tiit  kind,  nhpn  it  can  Ik-  |)m|>i.'i'ly  iiKxlu- 

■  laU>(l,  aliould  be  superior  to  any  i>tti(T,  i>n  account  of  tta  atetKltness  and  ib* 
iimr  n|)jinuicli  ti>  <Uyllglit,  and  th<>  nlmoDt  comjilfrtt*  ahHetioc-  of  lirat,  luid  in 
tlie  pxijerionoc  of  many  is  iirefcrrrcl.     Still  there  an*  gnnn'  who  ooiifiidcr  it 

k  bjr  no  mains  thr  icWI  nrtilicial  light  in  its  pn-sctit  form.  Gunlight.  jtar- 
liciilariy  from  the  ordinary  Imrner,  is  i-K-rliaps  the  wor&t  of  all.  The  correc- 
tion of  all  errors  of  refrat-tioii  t-ven  of  low  dej^ree  is  of  prime  importance, 
as  b  also  the  rvmnval  uf  ull  dU-turbod  lutiecitlar  Imlam'e.  The  keeping  of 
luu-  himn  and  the  immodenttL*  uw  of  a1»ih(ilic  drtnk:^  should  nut  bir  iii- 
diil^'d  in.  S{R'«(»1  attention  to  dtt-t  further  thitii  u  goud  liMilthy  coiulittoa 
uf  iJiefj^morul  syetttn  demands  nerd  not  W  iit!«i»te<l  on.  The  oonnectJoti  in 
a  certain  nnrubcr  of  these  cn-iea  Ixtu'L-iu  [>a^ive  congestion  of  the  nnsul  and 
pMt-naN&l  miKont  inonibRiiio  and  the  game  condilioii  of  tlK*  coniiinotiva 
being  very  doae,  all  abiKtnimlitii'^  of  tiic  utisal  pai<nu;^,  »\iv\i  as  byixir- 
trophies  of  the  liirl>iiiat(.<<!  bocn^,  lOiotild  lie  correcttMl  and  tlie  cntarrliid 
cotidiiioQ  of  the  noi<o  irvatcd. 

I>ir«;t  mcdiflilioi)  of  the  conjtmcliva  con8i!4ts  in  application  of  some  of 
the  mild  OHtringcutd.  The  choice  amon^  them  is  ver>-  i^vat.,  and  it  is  oftea 
npcCBfflrv  to  ring  the  chaiigps  fi-oni  one  to  annthcrr.  The  therapeutlir  itidica- 
tton  ift  \o  tone  up  tlu>  vasonlar  walh,  and  a  very  prononneed  irritatinn  is 
wldotu  Deca>iHirT,  though  oocaKioiially  it  may  Iw  demandnl  in  v<>rr  olit^tinate 
cues.  Among  the  best  of  the  toral  appli<3itions  h  tioclitim  biboratr,  ten 
^tim  to  the  ounce  of  water,  a  drop  tn  Im?  put  in  tlie  lower  ciil-de-pac  three 
tiiiH*  a  day.  .A  Mihitiou  of  boric  acid,  ten  grains  to  one  oonoe  of  water,  is 
oiken  soothing  to  lh<>  eye,  and  nin  U'  dnipi>e<i  in  thnw  or  four  timeji  a  day. 
A  weak  solution  of  chlorate  of  jmtaaoiuin  in  »onietimc»  ti»cd  for  the  Mmic  piir- 
pow.  When  a  stronger  astringent  is  nrodwl,  »idj)hnt4^'  of  xiiic,  twD  gi-aius 
l«  1Ih>  ounce,  i«  the  befit,  though  weak  Boliitiun«  of  sulphate  of  copper  and 
inboc^tato  of  lead  tan  be  etnpluyod.  Sometimes  one  of  tlieee  will  lio  found 
to  woric  well  when  tiKMc  efllcu<-ioii»  in  oltic-r  I'a^es  do  not.  I'^^pml  parte  of 
linrtiire  of  opium  «»d  water  form  a  owfid  I'lillyriiim.  I^ilely  I  have  found 
Ibrmalin  1  to  2000  very  aoeeptable  to  nome  |)jitieiit«.  To  those  eriml itions 
of  dry  otarrh  where  llierc  t<t  nu  ^.-cretion  nitrate  of  tijlvcr  k  not  nppliniblc. 
Tlii*  remedy  fiml*  its  field  of  gn-utwt  iiM-riilncss  where  there  is  a  siiccident 
condition  of  the  conjuiictlvn  with  a  diwhnrge  of  mnena  or  piifl.  In  veiy 
ahftinntr  <'aw«  It  m  sometinief  ndviHiddr  li>  mulce  n  prufoiiiid  linpresriion  on 
ibe  vfti;i-ular  wall^,  which  i*  Itowt  netvimplished  hy  tlio  Ktlid  stiek  i>f  siilphiitp 
of  eopprr  applied  directly  to  the  mucous  surface  of  the  everte*!  lid,  the  effect 
to  be  mitigated  by  the  extent  and  len^fth  of  application,  and  by  wanbiuK 
ofi*  the  stiriaue  t}ioix>ughly  afterwards  with  nttter.  Thi»  may  be  refteatcd 
Vol.  III.— 12 
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every  clay  or  two,  or  wwkly,  as  llif  <iuie  demaiida.  Tlie  aluin  stit-k  aui  be 
used  in  tlic  same  way  fur  llio  vnaiv  piirjtusi'. 

Jtut  protuiUly  tlial  which  ooiitriljiiU.if  niost  to  the  iiouctltate  curafurt 
of  thc^  [MitienTs  itt  the  gprayiu^  of  ttio  clotiod  lids  with  simplu  water  or 
wnUT  iiiixtd  witli  almliol  ur  bay-nim,  or  the  sini[)le  doiicliiuf;  of  the  cluenl 
eyflidfi  by  the  hands  wiUi  waUT  ttluiw.  This  uiii  Ik:  doiif  evtuy  tvtv  « 
thi««  hours  ur  wlioiii-vi>r  the  eyca  Twl  hot  or  in  any  way  iinoonirwrtablc. 
Thf  oiK-ning  itf  the  eyes  under  water,  ullowing  it  to  come  in  «nHact  with 
the  gliilx-,  IN  iiui  »o  effioiout,  and  shuuUI  be  relVaiRed  from  on  auwnntof  llie 
ttwclliitg  ul'  tlio  epitUcliuiii  which  it  causes. 

Ill  thosi-  roniiM  of  diseaiic  In  which  tlie  |)roduot.4  of  tiMtue-cliangcarpnot 
cJiminatud  jiroi^iitly,  niid  of  wbioh  ffoui  i*  a  typiml  n>|>ri'*r-i»U\tivc,  tht-reii 
sometimes  obwrvHi  a  Itriiiowi  form  of  conjitnctivilis,  axocmtifii  nrairly  iilways, 
uftor  a  time,  with  eiiiHTlifial  isolatttl  iiifihi'ntione  of  tlie  cornea,  and  entne- 
tiiiiea  witli  iiivolveincnt  of  the  underlying;  ai'lcra.  There  is  not  usually 
luiy  (■onMdei'&ble  iniii^iis  i«ccroti(>ti.  Th«  attaclcn  continue,  with  rnctirreni.'a^ 
8onietiiiie»  for  two  or  tiirt>e  aitintlis,  and  the  exncrrbatioiis  are  cnnuiHiily 
affiociatcd  wilh  di3iii(rr^  in  the  iiirtrtkrnloginil  <x>nditioii5.  In  one  caisc  I 
observed  mmf  ntuai\  rouud  dcpoeite  in  the  euojmiotiva  of  the  ball.  Metv 
local  treatment  in  ineRective  if  the  diet  and  mode  of  life  are  not  regulated. 
A  ciiurso  uf  mineral  waters,  lis  at  Carlsbad  or  Kitsingeri,  tti  UHtuilly  bene- 
ficial,    iiuric  acid  or  audium  bibomte  auhitiuu  is  tJie  best  local  renivdv. 


ACtrrK   CATARWIAI.  OOSJUKCTIVITtS. 

Tliis  if!  the  stii^'e  of  ouiijuiietlviil  iitflaiiimation  following  aeute  liypcr- 
wniiu,  and  \»  frequently  the  [h-oltss  of  r««ulution  of  that  eondition.  TIi* 
iiiereoscd  wjcretioi)  of  the  ulniids  relieve*  the  over-full  veiBele,  and  an  eijui- 
libriiiiii  in  tljo  circulation  i.t  lliiis  rtstonnl.  But  it  U  sonietimui  a  pBtltv- 
logienl  prortwrt,  gul  gniervi,  nnd  dne  to  a  specific  onuHe  uiieottucote<l  with  i 
cainrrlial  condition  nf  tlie  iipjipr  air-jiaiuiat^fes.  It  ie  a  coriiuod  acooiu)jatii- 
Dient  of  epidemic  inflncom,  aeiile  coryxa,  hay  fever,  and  tlte  exaiitheiunta, 
aud  may  be  idiopathic  from  exposure  to  atma-ipherie  ehau)£i;it.  It  iu.'eiu» 
probable  that  these  conditiona  of  hy])erfemia  and  eongfstJon  only  fnniiiili  a 
piioil  Held  far  the  aetivity  of  winic  iiifct-ting  germ.  The  eondrtinn  known 
as  "  puik  eye"  is  the  ty[x;  of  tliic  furm  of  eonjnnrtival  inflanunation.  and 
the  (act  that  tt  is  frequently  epidemic  and  that  it  is  (ramctlmes  hif;h)y  com- 
mnnimblc  renders  the  exi^lcnc^  of  H  specific  germ  certain.  Dr.  Weeks,  of 
New  York  ( 1 88(3),  diwovered  and  isolated  a  iP'rm,  wliidi  be  fouml  to  be  a 
bacillus  uf  a  somewhat  jiMvuliur  alui|)e.  Thi:«  iHicillus  was  nutol  hy  Kocli 
In  Egypt  II.*  early  as  1883,  but  he  did  nut  pursue  thc(|ueslion  lunher.  Coo- 
Rrniatory  iiiVL-^tigatiniiK  huve  ftinoc  Ixt-n  nimie  by  Ilatisell  (]K8tS),  Kartidu 
(1887),  and  Morax  (18!>1).  It  in  shown  in  Fir.  1.  Wit-ke  made  pure 
cnltuiTs  of  this  I)aei]lii9  and  inocidated  healthy  coi)Jiit>L-tiv»  with  them  and 
prod«ce<l  the  diwase,  the  Becreticn  from  whicli,  in  its  tiiru,  produced  il»e 
disease  in  other  eyes.     Others  (.\xeiifeld,  Morax,  Gitlord)  have  found  the 
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by  the  furliier  bvestigatlon  of  Pfk-nt,  Baeli,  iiiwl  allior*.  Tbe  oonditloD  of 
tlie  ijatipol  and  tlio  gfiiernl  <'iiviruiiiiiii'tit  plnv  n  most  iiiijK>rtaiit  r^U  in  tlw«e 
ej)i<l*-'iii»w-  They  cnnic  etiddeiiK  ntid  (lisii|i{)onr  tjuite  bs  wuldcnlv,  und  so 
tiiaDy  itidividiiaU  ai-e  alTected  at  ao  Dearly  the  same  time  u  tf>  tiuikc  a 
dir«et  contajeion  from  rme  jieraiiii  lo  anotlicr  im|)robal)Ie,  Witli  thtii  a» 
with  w*tr\  oilier  mifrw-orgaiiiMii,  n  suiliiblf  gfoiitid  for  its  development  is 
nn  C8SCI1H11I  t<i  the  full  oxi>n>i»ie  of  it«  padmgenptio  quatiliM.  Mudi  aa  uv 
are  indeljtet)  t«i  bncterioloj^y  in  Ui«  stiiily  uf  tht-^u  di.'K-iiACM,  wc  Iiuvl'  still  a 
givut  deal  to  learn  as  lu  the  coudltioii  under  which  nii<rt>M>r^iiat9mt<  act 
with  (lie  grt?ateiit  efl«:t. 

Morax  (18!t7)  has  fotmd  n  diplo-haciUiut  which  tw  ouuaiders  the  patlio- 
geoic  fiwtor  in  mbamtf  conjunctivitis,  which  is  coiitugioiia  He  i-onsiders 
tills  as  quite  distinct  from  the  Ixicillnsof  Wwkii,  IVeni  (1896)  ab»o  noted 
tlie  exiotcnce  of  ibis  dijilo-liaclllus. 

All  of  the  microlKsi  found  in  piinilent  iTmlt*T,  however,  are  not  obnox- 
iuiiN  to  tlic  cimjunrtiva,  for  tlie  pus  of  tin-  m-diiiapy  lionleolnm,  or  even  of 
aciitv  tlucn'ocvKtitiB,  do<»  not  give  rise,  aii  a  rule,  lo  a  prouoiiuced  puruknt 
conJuDctivitis,  though  there  is  udimllv  aisrHK-iiitctl  witli  tlicm  a  bypcrsmia  or 
passive  congestion  of  the  nipmhrauc,  Thoro  k  a  fonn  of  aciilc  cunjuuclivitiii, 
or  rattier  hy[n'iiBmia  ol'  ilie  wmjinictiva,  found  alter  the  insiifflutioii  of  tolo- 
mel  into  the  eye  while  twine  of  the  iodides  are  aduiiiiistcix'd  intcruallr. 
Thi»  18  llii^  MvealUil  vten-nrlc  conjundimliif,  and  i.s  niipjHMifd  lo  l>e  due  to  the 
formation  of  an  iodo-mcrouric  oomponod  from  tlio  nu-iriiry  of  the  calomel 
and  the  iuline  in  the  conjunctival  secretion,  which  is  highty  irrilnting.  All 
form.t  of  mennric  applii-atiun  to  ilic  coujnuc-tiva  .should  be  alstaiiicd  Irom 
dnriiig  tlu'  interna]  admiuiiiti'atioii  of  tho  ioilides. 

Svmpioma,  Limvae,  do. — In  tlic  stage  of  hyiteraeniia  vrc  have  the  samv 
syinptoni<«  and  ap|ipjiraiices  thiit  have  Iweii  given  inider  hyfterxmia  of  the 
eonjwictiva.  lu  i<lii)pat]ii(r  ciL'ie:?  llii^  la^ts  from  a  few  horn's  Ui  uiic  or  may- 
be two  «l«y«.  At  the  end  of  thai  time  the  character  of  tbe  disebar)^-  bv|^ln« 
to  eliange.  Froui  having  been  watery  it  comee  to  be  mucous,  or  ]K)*»ibly 
Diuco-pnrnlent,  iu  quality.  This  maniliwts  itself  first  by  a  gummed- 
ti:^tliei'  couditiuii  of  the  li*^  on  awaking  in  the  niuniiiig,  due  to  a  drying 
on  the  la'Uies  of  tlie  diiM-hurgo  which  has  ooEcd  from  between  tho  elooed  lids 
during  the  night.  On  pulling  down  the  lower  lid  a  rull  or  i*ome  flakes  of 
mucu.>;  are  seen  lying  in  llie  lower  fiirui.x  euiijuiieliva.*.  Tn  the  severe  rases 
wbicli  take  on  a  inoi¥  piirulotit  iuriii  ftmuU  hemorrhages  in  tlie  oonjiincCiva 
are  not  iofrwjnenlly  oliaervwl.  There  aix-  a  slight  swelling  of  tlie  liils  and 
a  senM>  of  heaviness  and  diM'duifurt,  though  not  ii»iiuily  any  }Hi!iitive  )>ain, 
and  what  paiti  then'  iimy  be  is  txiiifincd  to  the  eve  and  diNs  nut  radiate 
to  the  aurmundiug  [mrts  like  the  uetiralgic  |Kiiii  of  iritiii,  for  cxunipLe. 
There  ni.iy  1m-  niori'  or  Icm  phuto])bol>ia.  but  it  ia  not  90  severe  u«  in  korutilis. 
In  many  iii.'>tii iiee^,  however^  tbe  epitheltom  of  the  eonifta  iwrtieipati.*.  and 
if  to  any  considerable  extent  photophobia  is  a  siymptoin.  AH  thew  ?yni|>- 
IWDB  are  more  or  less  pronoiinceil  in  proportion  to  the  intensity  of  tJie  in- 
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atid  of  ooiirse  vflric^  at  tho  difloront  iitngrs  of  the  diseiw.  Vieiou  ie 
intpatred,  inrlly  rruiit  a  inaceralion  of  lh«  e)>itlieliuni  of  the  (nroea  by  the 
accRrtitm  an<)  rii)ni  tlw  adlK^itm  of  eomc  of  the  dischai^  iucif  tu  tlie  cut- 
nenJ  siirfaco  tlirougti  (npill»r%'  utlniclioti.  In  the  si'vercr  auvt  lliccumt'tti 
€pith(^litiDi  niav  \»  aftMtM.  niid  ihon  then*  i^  an  <-xn;>gcratioii  of  thu  acuUs 
syDiptoDK,  @ucli  as  jiliotophobia,  Inorymation,  and  pniii.  In  Sael,  ninuy  ul> 
CKrWivv  cunditiuiu  of  llie  ct>mea  Ik^Iu  in  thi»  way,  though  I  du  iiul  helicve, 
u  aonw  sccin  (■>  Av,  that  the  ixiitu^  trouble  \»  noce^irily  in  eiiirh  catte^  a 
(y>m|>li<«ttun  of  th«  r»njtmetivit!^  In  overy  oLie  it  h  ocoojisary  (o  oxaiuine 
rarcftUly  the  ronditini)  nf  tho  ponu«. 

TVeabnaU. — Most  casrs  nf  ariitc  ronjiinrtivitis,  when  the  infection  is  not 
strong,  go  on  to  recover}*  with  no  other  trpatment  than  care  and  rlcanlmese, 
and  th««c  are  the  rucsns  to  be  eDi|>Ioyed  iu  all  caees  at  the  beginning.  No 
attt^mpt  Kliouh)  be  made  at  an  alxirtioii  of  tlit>  [)nKx.«8,  and  leoohtng  is 
itrldoni  inlUd  for.  It  niay  alleviate  utiil  Mtnn^nhal  Kliurttti  the  pruct^fx  in 
ftrong'  peivous  and  when  the  liyporteniia  w  very  iironoiincul.  It  would  be 
iwedlflas  to  my  that  ull  Ibnux  of  poulticing  are  to  be  avoided,  were  it  not 
that  we  not  eelduiu  fmd  tases  that  have  bLt^ii  su  tn'ntt'd.  An  npptieatiun 
of  tca^Icaveti  i^  iu  some  \mrUi  uf  the  connlry,  a  Invontc  lay  I'emedy  for  tliis 
g»  well  a«  other  eye  Jt««L<w.  The  eontintietl  apiilii-nlifjii  of  siieh  |)otilttoe» 
lead^  often  (o  a  eondition  whieh  haa  bei-n  (-alleil  the  "  twi-leaf  eye,"  which 
is  dianu-Lt^riznl  m|3Ceittlly  by  &  soft,  thiekenetl,  mid  nnu^'nitetl  condition 
of  llie  int^iiniL'tit  of  the  lids  and  a  mailing  togrlher  of  the  eyeliishea. 
NotliiDjf  should  be  applied  to  t}ie  eyes  which  will  prevent  the  speedy  exit 
of  the  diwliarge. 

The  ey«t  »hoiild  he  eleanrd  fnjrpiently,  from  every  three  or  four  Iwuira 
Id  three  timen  ii  day,  a<-cordin;i'  to  the  aniomit  of  the  discHiai^,  with  an 
aseptic  or  mild  aniiseptic  solution,  among  whieh  lK>rie  acid,  ten  gniius  to 
one  ounce  of  water,  is  perhaps  ihe  best  in  acute  atees.  This  is  lM?et  done 
by  eiDptyinfc  the  eonteniii  of  an  onlinary  eye-dropiM^r  tuu  or  tlirce  tiniis 
on  llie  eye  held  "|icu  with  the  fin;;ei'».  fiothaaalliniti-'d  with  lead-wat'^r  ami 
Undanuni,  or  t)iiu{ily  Trning  uiit  of  eoM  water,  niuy  l>e  laid  oq  the  eloecd 
lids  for  their  cooling  nod  soothing  pniperties.  The  douehing  of  the  evea 
with  cold  water  or  tho  use  of  the  ^pray  often  brings  relief  to  the  feeling 
nf  beavioMB  and  htail.  If  the  liypenemia  seems  to  be  in  exi*«s,  Imthing 
the  nyv^  frKjiiently  in  water  an  hut  ii»  it  ean  Ih;  home  Mill  have  a  MiM>thing 
effect.  To  pn'%'ent  gtiinniiiiLi  of  thi*  lid.<  tufri-ther  durttig  tlie  night  the 
edj-M  shonM  he  anointed  with  viwclinc  n(  bedtime,  or.  hotter  still,  with  aii 
rtintmcdt  of  tlie  yellow  amorpho«»  oxide  of  meiTiiry,  one  Rrairi  to  two 
dra<-hm8  of  eosmoline. 

When  tlie  soereiing  sta^e  sets  in,  tlie  use  of  tlie  railJ  astringentfl  should  be 
begun.  Tlie  best  of  thew  is  s'xlium  hilioratc,  ten  g^rains  to  the  oimee  of 
water,  n  few  dmps  In  the  eye  throe  or  four  times  a  day.     liater  tlie  more 
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pun'Iy  Mtriiigcat  nanedics,  sucb  m  tttttplintc  of  gtuie,  two  {rrains  to  the 
ounce  of  water,  night  nnd  morning,  upc  mili<ail<?d.  Sinoe  I  havo  l>cronie 
acqtia iiiliHi  nilh  tbmmliii,  however,  1  havt  usliI  tliU  almost  exclusively,  in 
Suliitiuitd  varying  frutu  I  to  1000  or  I  to  2000  every  four  huiir^  even  in  the 
eai-ly  slagi^ii.  If  the  |iuriileiit  cliara<;Ct-i-  h  iit  all  promiiti-nt,  a  w<-ak  atAtit'ioa 
til'  nitrate  of  .lilver,  gr.  ii  at)  oz.  i,  i^  to  lie  preferre<]  it'  the  turmalin  in  the 
stranger  solution  of  I  to  1000  Iiils  not  Wii  ellt;rtive.  Th«se  <)ri)[»>  miiy  be 
a|)|>li«tl  by  mcnrts  01*0  ilroppcr  or  ramclVhair  brunh  to  liie  lower  ail-de-eac 
three  linifii  a  <lny,  the  interval  to  be  lengthened  as  the  (lisciiurgc  Icswiw 
to  once  a  day.  In  cases  where  tlio  Mirnea  is  implicated  atro|)int'  should 
be  med  in  aiUIitioii  t4i  the  other  nK>an:i  recomnieiided.  When  tli«re  is  an 
ulwr  i)r  n\»Uf'vm  of  tin-  itirnui  a  iwid  lotion  is  (vnlru-imlicutod,  liat  a  de|>OMt 
uf  luid  111  tlic-  (TortK-u  take  pliKi].  As  the  disi-hurgi^  is  niun^^  ur  less  inftti-tioii^ 
the  eliiths,  towels,  nnd  other  articles  ti&cd  about  the  eyes  of  tJie  [mtiont 
)>liotild  not  be  used  by  otlu-Ts,  and  as  much  isf^hittou  x.'^  practicable  ><hoiild  lie 
iasitiwi  on.  Protective  spcctufk-s  ahoiild  I*e  i-mi»loy«l  against  briKhi  and 
glaring  lights.  Sniolciiig  tshoidd  be  entirely  prohibited  or  much  restiicted, 
and  alooholit;  driiihA  iiAitl  wry  i<:|>aringlv.  if  at  nil.  For  th*^  itubacute  form 
in  which  the  di|iIo-baf-illiis  h  the  exciting  can!it>,  Peters  and  Morax  iiav« 
found  tiie  sulplmte  of  sine  ^olntiuii  uliiiost  u  .'<|iLfilic. 

PURULENT  ooNjtmcrrviTis. 

The  eonjmictival  iiiflainimitiuiis  hitherto  considered  are  alteridtxl  wilb 
diwwnifortur  even  }iain,nnd  enmil  a  restricted  iiae  of  th€  e^'eis  teni{Hiranly, 
l)Ht  tlwy  uro  not  liable  to  leiul  to  »  |>ei-maiient  impairment  or  loss  of  vision. 

Su  ninch,  howover,  cuiinut  be  raid  nf  the  purely  porulent  forms  of  tlie 
discjig*.  A  very  large  |mrt  of  the  hlindiifSK  in  the  world  is  due  to  the 
ravages  of  piiruleiil.  conjiiuetivilis  varionnly  c«timulcd  from  one-tJiird  to 
oae>half.     {See  artiole  on  "  BlimliK-ss,"  vol.  ii.  of  this  S^■stclo.■| 

It  18  essentially  an  infeetioiw  di»cii»e,  and  its  moxt  frequently  prudoring 
cause  iii  a  diplociKw;us  discovered  by  NcLwer  in  1879  a»  cli^linetive  of  the 
disdiai^  of  gonorrlnra.  There  wui  Ijc  no  doubt,  in  ihc  light  of  iiecenl 
invvi4igut!on«,  that  other  niirrobes  a.-'ide  from  the  goiiococcus  give  rise  to 
B  purulent  inflammation  of  th<!  oonjiitirtiva.  Sli-plu^isun  (IH9o),  among 
others,  has  found  lite  slajihylonHVutt  pyogenes  aureus  ami  albuf^  and  tlie 
slreplococoHS  pyt^-ues,  and,  as  Matnl  under  Aeiitr  Conjunctivitis,  the  jiotMi- 
RioeocKue  U  found  in  the  muc-o-purulent  disi'hnrge  in  that  d)H>ai>c.  Axeo- 
feM,  Moras,  mid  iiI!iit«  have  found  the  poeniuococcua  iu  the  disi-hnrpv  of 
ophttmlmia  nromitoruni,  and  it  may  uut  be  without  signifiefluee  in  ihib  cou- 
Dection  to  ntatr  tJiat  it  has  also  becti  found  iit  ulcer  of  Uie  cornea  witli  hypo- 
pyon. It  Would  seem  that  the  cuiidiiiou  uf  tliu  con|uii(-livn  at  the  time  is 
largely  the  controlling;;  lai-(or  sxa  to  what  micro-orgnniam  in  h-d  into  aeCtvity, 
The  gon<x!oeou(i  la  ver>-  tenntnont^  of  life,  nnd  ndon  wlwn  the  urethral  or 
vaginal  dbrliargc  hoe  seemingly  ioM  all  purulent  chnracteristirs  or  npparcntly 
oesuwd,  there  may  be  »onte  com  still  concealed  In  the  folds  of  tlic  mucous 
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nu-mhrane  which  when  translerred  to  ibi;  eonJiinctJvB  lind  tht^it!  a  miilublti 
gnxiud  for  llieir  nturc  ni|iid  [iro]»gntion.  IiilVxtiuu  of  tlic  erv  niav  be 
broiigbt  about  in  n  iiumbei*  of  \ra\i^  but  gi-iu^rally  it  is  by  itie  pntii'ot'o  own 
lisiid^  Aftor  iuaiii|uilntiMii  of  tho  p'»>i^>'>D*  L'>e  baud  (the  ri),'bl  uuc-  id 
tb<«c  who  ore  riglil-UaiidwI)  is  hmx}  tu  rub  th*  eve  or  the  tiwH.-  about  it,  and 
tbo  tnitferir*  mnrh't  tiixLi  it«>  uav  into  iIm'  i<oiijiiii<'li\*(i.  It  U  oncn  poi<!)ibU'  lo 
It-ll  whiHbiT  tlur  |Kiti4,-iit  ix  right-  or  h-n-hanilt«l  bv  tlii.-  vvc  vvliidi  iii  Ant 
alfit'tifd.  Tlw  inttTting  mnt«'ml  may  l«>  a\m  ('iirri«i  by  (ho  towd?,  haiid- 
ken^liiffi*.  aiid  dirswinpi  nswl  hy  a  iktsdii  atHtlrd  wiih  [roiK>rrh<ea  or  with 
piiruk-nt  <.KjDJiinrtivili^  I  once  saw  a  cbicli«n  with  its  cviijum-tiva  iiif'.'cted 
fniTO  Mine  drcftfiiogii  from  tlte  e^'cs  of  a  diild  siifTrriiig  from  ojilitbalmia 
mfinainrum  which  a  can^h-wi  nunw  had  thniwn  into  thf  yard  instiwl  of  into 
the  tire  as  shf  had  been  diirctwl.  Fnr  this  rp:i«>n  physiriniis.  tiiirscs,  and 
attetidaiits  should  alunyg  exercise  tho  utmost  care  in  treating  both  goDorrhwa 
ami  piind«nt  cwnjunt-tivitiH,  and  all  patients  sufferinp  from  this  I'm-m  of  con- 
JuQOlival  disra&e  sliuiild  lie  isolattnl  from  otlirr  patii-nti;  when  [MDiiiible.  As 
the  morbid  diw-'hur^t^'^  from  tlif  v»giiia  an-  also  very  (buigemiiH  to  tho  con- 
junctiva, the  Humc  acnipuluuH  care  Kimuld  Ik-  rxu-ndi^d  to  tlie  trcatnicnt  of 
diKOHM  of  the  IVnimli-  gcnitulia.  It  woiiCd  s^vin  from  vonw  re[>ort«  that  it 
18  (MSBtble  for  the  intceling  nt&torial  lo  bt-  carri^  by  the  nir.  The  proba- 
bility uf  thi»,  however,  i»  vpry  acant.  There  have  tteeii  irnses  rcfnrted  where 
the  iufectioii  wa.-4  inrried  by  thu  urine  of  n  ]>ci-8on  afTivti'd  with  ^onorrbcDa, 
«-|»*  Iiim)  iiUM-d  it  to  wiiidi  dif  kvv*  a,V\\-vU-d  \\\\\\  a  siiii[)l(,-  <Njnjiinctiviti»,  a 
treatment  not  iin«>mnion  among  aomc  of  tbf  lower  orders. 

There  rtiay  be  quite  a  qimniity  of  pus  discharjied  from  an  eye  afffx-ted 
vitli  an  inflammation  Ix-giiiiitn*;  a>>  a  ))iirc  catarrh  of  the  ronJnnclLva.  This 
niiiy  not  U"  inft-ctivf  to  the  same  degree  nor  so  dan^^roiiH  to  llie  integrity 
of  t)i«  evA  A»  the  specific  form.  In  the  beginning,  however,  only  a  mioro- 
fieopieal  examination  of  the  db^ehnrgo  can  e^iithlisli  the  di  flerential  diagno^n. 
There  seems  to  be  goud  if-ason,  too,  for  iM-licving  that  then?  may  Ik-  a  ccm- 
Jtinetivitis,  not  owwasarlly  HUppurative,  caused  by  the  toxine*  of  the  goiio- 
o>«eiL'«  cin-nlating  in  the  blood,  aixl  not  due  to  externnl  infeetion,  analogoiu 
lo  tiiD  gonurrhfeal  iritis  which  is  i;umetiiue»  met  with. 

^mpUmu. — ^TIm-  fii-st  mnnifcHtatious  arc  thoee  of  aetite  hyjiera-mia  or 
cntarrli,  ami  they  iiiiiy  romnipncc  in  from  t«-ii  Ihhiih  to  thni-  days  after 
iulc-ctiuii.  Ttte  |>eriod  of  incubation  ait  well  an  the  vinilenee  of  the  discoM 
vari««,  in  a  measure  nt  leni^t,  with  the  iiiti-iisity  of  the  poison.  In  the 
seveter  fonns  the  violent  SYmptonis  develop  very  early  and  rapidly.  The 
Jid*  liewinje  r«l  and  swollen  and  the  intepiiment  smooth  and  somewhat  hard 
oud  glisleiiiii)^.  There  i»a  rather  abundant  dbcbarge  of  thin  flinJ,  which 
is  apt  tu  amtain  mime  Anncidenl  material.  It  iii  tmmetimeit  reddinh  from 
the  pnwpnee  (if  blood-rorpiiM-les.  The  eye  ferbt  hot,  and  there  h  uwially 
i!<>n>c  rise  in  the  general  (emjx'ratiire  of  the  Ixxly.  If  the  lidi^  <'aii  Xk  sepo- 
mted  so  as  to  allow  of  an  inaix-elion  of  tlip  eyeliall,  the  conjunctiva  will 
be  aeeo  to  be  mueb  infiltrated  with  serum,  its  vasculurity  is  iocreaaed,  and 


134 


DTSBARK  OF  THE  COKJUKCmrA    AND  SCI.ERA. 


there  may  be  Komo  tiemorrliiigo  in  iti4  HlllM<Uul(x^  Hiit  >HK>it  tlil^  gives  ph 
to  tile  tic>coiid  etAgi-.  In  wliifli  n  copiotii*  piinik-nl  <liiK^lmrgc  la  the  ohicf  fntttii 
The  pus  is  thick  ami  ereaniy,  ie  Ibrmcd  in  largo  qnantity,  and  is  constantlyl 
uuzing  from  llie  palpebral  fissure.  There  is  usually  at  thin  sti^  itnme  i^ub- 
sidciiw  i>f  the  hiLitliieAii  of  llip  HdH,  Init  tlie  swellinn  of  the  (x)ojuucti\'a  isJ 
not  <liiuinUhi-<l.  It  mount^i  up  arouud  the  base  of  the  cornea  (elK'DKMia) 
aitd  oveHnjM  its  edgp,  miL^ing  it  tti  ap]K>ar  Kuiikeu  deep  beluw  lIip  mi 
of  the  swollen  coiijtinctiviL  Tin*  pnin  and  heat  urtiiidly  abate  s«)mewliat 
witli  the  eslabliehineiit  of  u  free  diseliargo.  The  lid  swelling  iii  wimi? 
is  »o  great  that  the  upper  lid  hnngu  like  a  bug  down  over  llie  lower 
and  it  \e  uut  ]H>siible  hy  niuuipiilattou  to  expoiw  the  cornm  to  any  cxt^tiL 
Every  eRiirt  slwHild  !«■  niade.  however,  to  inspect  it,  fur  the  great  ilanger 
of  tlicduM-asv  lieu  in  it«  iovolvcineut.  This  wnieal  ooitijilioation  may  i«nie 
from  two  Houn-es.  Its  cpitheliiint  and  aiitcrior  layers  beeorae  maeenitM 
and  dcstroywl  from  poustant  ooutaet  with  the  pnrident  matter,  alhiwing 
Uie  microbes  to  iMJoetral^  tlic  corneal  tJasue  and  multiply  with  dc'tlnii-tivc 
rapidity.  For  this  reason  it  ia  oecesMiy  to  avoid  making  any  abnk!^iQa 
of  llie  eornea  witJi  iu.'^lriiineiitc'  tinted  in  cleansing  or  examining  it.  The 
eonical  impliejition  in  tnwt  apt  to  ocritr  lii-st  at  tlie  edge  under  the  uvet^ 
lupping  ehcmmiN.  It  nmiiifRitN  it^^elf  m  an  ulecnition,  sometimes  with 
clear  outlioeis  but  usually  with  yellow  edges,  and  is  apt  to  extend  with 
rapidity,  involving  in  time  the  whole  li!»ue.  lu  other  inKtan(x«  the  ten«e 
Bwelltiig  around  tlie  Iki^  of  tlio  cornea  esntieB  Bueb  preseun?  on  the  ebao- 
uek  of  nutrition  a»  lu  bring  about  its  sphiiLvInlion  us  a  whole.  The  ioflam- 
matiuu  of  the  rapaule  of  Tcnou,  which  undoubtedly  exists  in  sonn;  eiuK9,j 
nJito  a)t9ir<t)>  in  this  process.  The  epidiL-lium  iKxionies  steamy,  and  the  tiiMies' 
Bepin  to  meltdown  like  enow  under  the  gnu.  Here  the  entire  anterior  layers 
of  the  cni'nea  are  destroye*!,  and  only  some  portions  of  the  posterior  layers, 
iBcluding  the  membrane  of  Descvmct,  remain,  through  the  defects  in  wliicb 
at  variouti  pmnts  the  iris  protriideei  an  little  knotA,  tlie  !>r>>ca11<tl  Maplitfltima 
raeeiHOKum.  SMmetimca  the  deutnietion  in  ho  extennive  att  to  allow  the  lens 
to  be  esiielk-d,  and  uunaitmally  there  i»  a  jmnophtliulniitiM,  prolKibly  iluc  to 
an  entnincc  of  pyogenic  grrni«  into  the  interior  of  the  eye.  Thl-*  pam>|)h- 
Uinluitis  inay  occur  after  tlio  purulent  diHehnrge  from  the  conjunctiva  has 
censed,  the  niierotk^  which  entered  thruugh  the  perforation  in  the  (f>mc&j 
remaining  dormant  for  a  lime.  I  i^w  one  ca.'?e  in  which  (he  |i.-uiopbtlial- 
niitis  began  three  wccki*  after  the  healing  of  the  corneal  nicer.  The  «nl>- 
stanee  of  the  eonjiinetiva  iloelf  in  not  often  destroyed  or  uleerated  tosn^j 
eousiderable  extent,  though  it  rarely  tiiiU  af  having  tuMne  scar  lell  la  fti 
reminder  of  the  terrible  battle  it  liiu  pa>ai'd  llmnigh.  If  left,  to  itself,  tbe 
diwnsv  runs  it»  courM-  in  from  three  to  six  weeks,  gtnicrally  ending  in  a 
chrunie  lutlamniatiun  .tttendeil  wid)  a  tliiekening  of  the  membrane  and  a 
iliglit  ninoo-purideiit  diwharge.  The  conjunctiva  is  loll  in  a  condition 
which  render*  it  very  susreptible  to  the  development  of  other  dis^attes,  sudi 
03  trarboma  and  the  diphtlieritic  and  croupous  forms  of  conjuuctivitJft. 
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nmimtnt, — ^Di^  mosteatislacton'trmtiDentortltediai-aw  Ib  |>ropliyla.\ig, 
and  \»hpnev>-r  imssibl*  siw^li  [uitieiitH  fllioiilil  be  Hitlati-d.  \VIn-ii  o«f  i-j-e 
nnly  U  afiectnl,  the  ottier  shoiilil  Ik;  hornititiailiy  smU'd  by  a  bandage,  tbe 
BtiiliT  sliicid,  ornthcr  device  of  a  itiniilar  kiiitl.  'So  n»k  Hhould  be  nio  of 
a  pjiwnbk  int»-tiui)  of  o*Irt  cywf.  When  there  U  u  suspicion  lliat  some  in- 
fecting matter  has  guttiMi  into  n  builtby  cyu,  ils  from  Kyringin^  or  fmm  tlie 
use  of  infected  hundkordiicfe  or  towole,  ete.,  a  drop  of  a  one  or  two  jwr 
cvtit.  nitrate  of  silver  soliitioD  should  be  apjili^  to  tlie  evert«d  onnjuiu'liva 
at  once.  Xitrato  of  silver  liat>  ibt-  power  uiorv  tliau  any  other  drag  we 
posae«  of  nt^utralixing  iUifl  ]H>iaon.  Foruinliii,  Iiowtrvi-r,  on  a«x>unt  of  its 
penetrating  pmp«rty,  pmnitses  to  be  very  useful  in  tliis  field.  Or,  if  this 
aeema  too  harsh  a  trnatment  for  a  mere  )iti»ipinou,  the  eye  shuuld  be  at  tto^t 
washed  out  tborout;hly  with  aii  antiseptic  sulutio)!  of  uii-n-uric  hicbluride 
fv  a  Batiimted  soliitiou  of  boric  add  or  forniaJiti  1  to  1000,  aiid  waiclied 

taivnilly  for  two  or  three  days. 
A  ny  attt-rapt  ut  abortion  after  llie  stage  of  hyperwmia  lias  ouw  sM?t  in 
■ad  brfom  that  of  accretion  begiun  is  Ut  be  deprecated.  In  fact,  nitrate 
of  «ilvcr  or  other  caiiKtic  at  tbiB  sta^o  of  tlie  afTwlion  Heems  to  aggravate 
it,  tboDgh  it  h  a  method  of  treatment  which  has  not  l»«>n  without  strong 
advocstes.  During  tliia  jieriiMl,  which  in,  however,  usually  Rhort,  and 
during  which  the  pntivnt  is  M'ldom  tuxn  by  tlie  ftiii^eon,  the  treatmrnt  for 
the  bypern'Miia  1ni<l  duwii  clivwhere  is  Applicable, — nuniely,  mild  autitioj}- 
tics,  conutH-,  and  bathing  in  but  >vater.  If  the  {Kitivnt  is  not  nnsDmio,  thrc« 
■  or  (our  leeches  may  be  applied  to  the  tenipkti  aud  tbu  bleeding  eiuuiiraged 
br  warm  applications.  Scarifieatiuu  of  tlie  vunjuuclivn  ut  lJii«  stage  is  not 
fallowed  by  mu<!h  benefiL 

It  is  ctHnmonly  when  the  Mage  of  wcretion  Una  already  set  in  that  th« 
]iatienl  is  first  seen  by  the  surgeon,  and  at  this  period  tlie  soveivign  remedy 
is  Dilrate  of  silver.  For  thedtt*»very  of  ihit*  almost  specific  in  tlie  treatment 
of  purulnntconjuni'livilis  wcaivindehtt-d  lo  thep^niusof  vonGraefe,  lUoiigh 

IHh  (node  of  action  ht  diMibllesa  soniewliat  diffti^n'nl  from  tliat  which  he  BUg- 
gtslcd.  ^liile  it-«  [Mtwer  m  an  antiplilo^istie  in  th(>  conveiiiiuniil  Keu^>  is 
DDdoiiliteil,  iLs  ^reiite^  influence  is  prol>iit>ly  exerted  as  a  di^strtiyei-  of  the  in- 
jecting gertna.  As  n  germicide  nitrate  of  Mlver  etarulu  in  lliv  tii'st  nuik,  and 
it  Imb  this  power  in  addition,  that  it  destroyfi  the  cpitlM-linl  liiyor  uf  the 
■  imiooits  membrane  ami  with  il  the  gHrins  whici)  there  tind  an  abidiii){-plaee. 
It  ia  not  m*cuiwiry,  however,  that  it  alwa>-ii  be  used  in  tlic  Htron^;  solu- 
tions which  have  Ixvii  nx-omnK-ndwl.  ^Vlitn  (lie  uecrctto"  is  nut  very  ^reat 
in  amount  nod  tlie  swelling  not  exf-ewivt', »  stilntioii  of  frimi  two  to  live 
grains  to  the  ounce  of  water  may  be  bnishrd  over  the  Mirfoee  uf  the  wm- 
junctiva,  after  it  has  been  eleanse<l  of  the  overlying  serretions,  two  or  three 
tii»e»  a  day.  But  when  there  is  gifat  ewellinn  of  the  lids  and  the  discharge 
ia  oorree|)uiKliagly  incn«»i?d  in  amount,  the  strength  of  tlie  Bolution  may  Ik; 
ten,  twenty,  or  even,  in  cusesof  maligimtit  seventy,  (brtj- grains  to  the  ounce. 
Tbae  alrcing  eolutioua  nhuuhl  not  be  uM-d  oftencr  than  onoe  a  day,  aud  (lien 
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should  be  immetliatply  fullowcH)  by  ice-cnM  upjillcations  to  the  liUs  !u  order 
to  diiniiiirib  tlii'  amuimt  of  roactioii. 

The  ellk-l  uf  tlii-st'  stmiig  ttoliitions  or  the  mitigate)  rtick  (conipascd  vi' 
eijiiul  [Mirliioriiiti'alcorsUviM'unil  iiitrntiMif  gmtuKHium)  shuuld  be  tiiiiih^  to 
thi-  pnrtjf  t«  vviiicli  ibcy  are  np|)lkil  by  iaiiiK-dUitt'ly  wiwlunj;  the  siirtinf  "(T 
with  salt  uud  water,  thug  ncutmlizinij;  tlw  oxucss  of  silver  by  forming  silver 
diloride.  Tlie  object  of  these  severe  apjilications,  it  was  formerly  siiiipiiNed, 
vraa  to  form  an  csdiar  nu  tbc  conjuiK-tival  surface,  vrhich  would  i^toii  more 
or  leae  fi>r  a  llnu-  |iiitv- formation.  As  we  regard  it  now,  however,  thew 
Btrongpr  iijijilimtiouii  act  thri»ngh  their  moi-e  intense  anti-germieidal  pow^. 
AVhon  thiti  white  exriiar  is  thrown  off  the  puK-wcrt-tiou  begins  again,  aod  it 
is  thpn  time  to  make  niiother  np|>licatii>n,  whoso  Cifll'irt  can  Ih-  re^idaicd  Iff 
tJie  amoiiiitoi'  time  it  is  alloweti  to  i-emaiu  on  l>cfurc  being  M-<inh(xl  olf.  TK*- 
intensity  of  effect  must  be  i^iilated  in  ait-ordancc  with  tlie  ainonnt  of  the 
disrharye.  The  time  ru^iuia-d  for  the  nistiiig;  off  of  the  eschar  varies  from 
six  t*i  eight  hoiin*  in  very  Mevcn^  unwa  to  tweuty-fuur  or  ihirty-aix  hours  io 
the  mild  ones.  R4.-rvntlv  furmnldchvdtror  fornialin'  ba»  eonie  into  use  as  an 
antiecptic,  and  my  own  experience  with  it  ha?  been  very  satisfaeton,-.*  It 
may  not  eiipiilaul  nitrate  of  silvor  in  the  aeiitc  stages,  but  in  the  latt-r  Ktagm 
itcan  be  iisud  in  tlic  strciigtii  of  1  to  1000  or  2000  as  a  elcansrr.  [n  the 
strength  of  1  U)  500  ita  efFeet  is  alKiiil  that  of  silver  of  two  per  cent.  Per- 
manganate of  pota.'v^iimi,  which  !s  U-iiig  itsed  with  such  good  results  in 
gonorrhcea  of  the  nretlim,  has  Ixien  highly  n'(!iininiende«l  by  some  writers 
as  a  lora]  application  in  purulent  eonjimrtivitlK.  The  iftmigth  should  be 
from  tiirce  to  ten  gniins  to  one  oimce  of  water,  luid  it  slioiild  be  applied 
tliuroiighly  to  tbc  eoiijimctival  surface  twico  a  day  in  severe  eusc»,  and  oaw 
a  day  in  the  miliJor  attaeke. 

Only  aceoadiii  itujwrlauce  to  Uh- nitrate  of  silver  treatment  is  llie  proper 
cIimi-Mng  of  die  eye.  In  fact,  in  very  miUl  (wtc^f  kiTping  tJio  eye  thoroughly 
clean  with  an  atcptie  li()ui<l  will  someiiuie;^  snfTiee  fur  a  eiire ;  while  witliotit 
the  stri«t<*t  attention  to  cleansiuii;  all  other  treatment  is  liable  to  be  ineffeo- 
tiiul.  This  cleansing  is  done  willi  a  miUI  sublimate  solution  (1  to  5000  or 
10,000)  or  a  satiiraied  sobitioa  of  boric  acid  or  (bmmlin  I  to  20(K).  It  ia 
not  always  easy  of  aeeompl ishment,  especially  when  the  lids  are  greatly 
Bwolleit.  The  lidn  t^huuhl  lie  o|>eiiP4]  witli  great  geutleness  as  widely  as 
puaibic  by  the  fingers  and  Ihimih  of  one  liiind,  and  the  Ut^niil,  previously 
wurmcd,  Bqueezid  fn^ni  absorbent  oottou  aud  allowed  to  run  over  tbc  ci- 
puivd  accretiiij;  surfniv.  An  ende-.ivor  should  alway  Ih-  made  to  reveul  na 
much  of  the  ennjiiiietiva  as  posi«rhle  and  to  remove  all  lhi>  sccnlton  from 
among  the  folds  around  the  eoniea.  Thia  cleansing  should  be  made  with  a 
fre<jiie»cycorresi>oDdtng  to  the  amount  of  the  dibcliai^e,  varying  from  every 
ten  or  twenty  oiinutee  to  three  or  ibiir  times  a  day.     in  aevcre  ca-ics  two 

■  FormRlin  l(  n  for1y-flr«  per  ociit.  tnlution  of  r<innnld«liydft.    Fonnaldchjdo  Itwlf  ii 

■  The  Uw  of  Funiulin  ia  Uplilhalmic  PnutJoc,     Optilhnlinic  Kwwnl,  Blatch.  ICHU. 
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■th.iiclaDt8  are  reqiiireil,  one  for  tbe  day  and  «ne  for  che  night,  for  the  atten- 
tion must  he  iinni-miditi^. 

1 1  is  not  wiiH'  to  iiiii-  fi  Rvriiige  for  tlic  removal  of  thi>  Hecretion,  fur,  in 
utlditiim  to  tli<!  |Kr-jHibte  danger  of  injur)'  to  tlie  (xtriica  by  tbe  awkwanl 
mauipulatiuD  of  (lie  itu^tninicnt,  tlierc  is  tlie  greater  otic  of  llironnng  tbe 
mutUT  frum  tbe  eye  oi'  tiie  patit-nt  iuto  tliat  of  tlio  attendant.  An  appa- 
rattis  for  irrigating  the  wnytmrtival  sac  liai^  Ixwn  devised  by  l>r.  Andrews 
of  Xtw  York.  It  oon»ii*t«  of  a  liollijw  lid-holiler  with  iwrforation  at  it* 
freevdgv.  This  is  intn>din.-cd  under  tic-  lids  uiiil  uii  untitsvjHic  fluid  aetit 
tlirougli  it  by  iiK-nus  of  a  Hi])lK)ii-tulH.v 

For  tlio  )Mir|>o«(-  of  kci^ing  thf^  intlanimntiou  in  chock,  ioo-oold  &)>])lica- 
tioiM  to  the  lids  aiv  niidoiibtixUy  of  p'rat  miiity.  'I'lw-  a|i)>licatioii  of  cold 
lo  the  eye  is  bt-tt  ow.'^^mp]  itched  by  nH-atiB  of  rluUia  wUicli  have  beeu  lyiug  on 
a  block  of  ioe.  There  should  ha  a  niiinber  of  tlivin,  in  order  that  a  diange 
can  \»  made  an  soou  a^  llie  one  in  u.<^  )>ecnm(>7(  warm,  whi<>h  is  gon<>raIly 
ID  a  iuiuut«.<  or  two.  This  niimt  be  kejil  up  day  and  iiitrlit  if  we  winh  to 
retain  the  bcncfit-ial  rffW-t  of  tlie  oild.  For  this  reason  it  \»  necessary  to 
hove  n  day  nurse  and  a  nijfbt  nurM*.  The  i-lothn  slmutd  not  he  lar^^r  than 
will  well  cover  the  eye,  and  should  l)e  of  i^nffit-ient  thickness  to  retain  the 
cold  without  boiu|^  Iw-avy  on  the  wiisitive  eye.  Small  l)ags  filled  witli 
pouti(k<l  iec  are  also  iiK-d.   ThcHc  take  kmgcr  to  jirejiam,  hut  aim  tact  hmger. 

It  i»  pontcudtil  by  «>me  thiit  the  cold  bim1er»  and  rctanls  the  develop- 
ment of  the  inftvting  ^enns,  but  thi«  stt'ins  linrdly  possible  with  a  oold 
wfaidl  is  Dot  intense  wioiigb  to  afTect  fit-rioiiidy  llie  vitality  of  the  part*. 

Some  guud  authorities  rely  ii|k>ii  cold  H|i)j|iLatiou.-<  t:<'<'ii'Iy,  but  it  must 
be  evid4*nt,  wImmi  v.i:  rt'gaixl  the  |mthoh)g!i-aI  oiiji<lilion.'^  llmt  their  iiuli!*trriuii- 
naii^  IMP  cannot  always  be  Ix'iiefieiul.  In  tlie  Ix-gtnning,  when  hyjienrmia 
lit  Mill  n  pniminent  fixture,  the  contiimotif^  applirntioii  of  cold  mii»>t,  by 
diminishing  tlie  blood -supply,  act  as  a  ptisitive  antiphlogit^ticand  thii.s  les^een 
th<'  ii)t<-ii»ity  of  the  proetsa.  But  when  the  i^tsge  of  secretion  has  tiiice  been 
<«tahli<<hed  this  aetioa  u  no  longer  deRiaiide<l,  and  Is,  in  fact,  on  some  ao- 
oountK  contra-indiratfd.  The  tissnes  an;  iiifiltratMl  wJtli  exudation;  there 
15  AlaAis  of  tljr  veimiis  system,  with  atony  of  the  vascular  walls.  For  the 
relief  of  these  couttnuone  cild  cannot  act  to  the  best  udvnntage.  On  the 
cootranr,  what  in  needed  is  a  temjKirHrv  IiyjxTicmin  whidi  diull  iucn-ase 
the  wtivity  of  the  circulatory  and  ah«)rbeiit  tiystcuit,  and  this  tiiu  be 
acctimplJaiicd  lietlcr  by  ihc  [lericHjical  apjilieation  of  heat.  Dr.  IjCurtiM 
CotiiKW,  of  Di-troit,  wiw  the  firet  tv  adviHate  tins  incthud  as  u  «iiU<titutc  for 
«j(il  in  nil  »ljigt«  of  the  dinuu^t^'.  He  uiid  r)tlKT8  have  iv]>or(e<l  very  .-^iti*- 
foctory  results  from  its  employment,  ami  iii  my  own  practice  I  have  been 
pleased  with  it.  It  is  vertainly  in  keeping  with  the  theory  and  pnictice 
cf  trotting  suppurative  inftanimatioU'^  elsewhere.  Moi"eover,  there  is  one 
tlii[i(|;  more  important  tlian  all  the  rest,  which  iiiuM  l>o  omtiunnlly  kept  in 
mind  in  our  management  of  tbette  casea,  and  that  ie  the  int^^ritr  of  the 
cornea.     We  must  never  forget,  in  our  tJicrapeiitir  endeavom,  that  we  are 


188 


msEASB)  OP  Tfff!  (mtawtmvA  wn 


liglitiiig  Dot  fur  tli«  coujunctiva,  but  for  tlic  prvitcn'tttion  of  tlie  cornea, 
uml  ev'oi-vtliiuj;  shoitld  bo  avoided  whioti  tonds  [o  dimiiiit^b  stiH  fiinber  tiie 
vitiilily  of  u  titBue  whose  mitrilion  in  alreadv  so  iiiiicb  im[mire<l.  When 
the  curnctil  itiiHtto;  b^ins  ta  have  a  nlcamy  look,  or  there  are  |)oiRti<  of 
coiumcuc-iDg  iilit'rntioii,  tWiii»>rtainI_v  in  tin-  tiim-  U>  aliaiidoii  noldniid  report 
to  lieilt.  The  npiilication  of  lit>ut  is  btst  made  liv  itntuendng  tht^  i>y(>  ia 
a  cup  or  tumbler  tilled  to  the  Imin  with  vtatrr  as  hot  an  can  be  bomr.  It 
is  uu^ily  duue  by  holding  the  ctij)  in  tlie  hiind  uiid  bending  tlic-  head  as  fir^ 
eiira^toU  by  Dr.  (Connor  su  an  lo  bring  the  i-yc  mid  the  siirruiindiiig  juirta 
into  thp  water  gnwliially.  This  in  t-loaiily  and  (;oiiveoioiil  of  apptiwilion, 
Bod  BO  thomiighly  fulfilx  Ui<:  n5|uii-einent«  that  uo  ciIIult  method  need  be 
mentioiKH},  In  the  ni»v  of  c-liildn.-u  Hitd  lh()i«r  iiol  abk-  to  assiiun,-  tliv  vnxl 
poatiire  hot  bomtcd  foiiioiitatiou»  i-an  Ix^  iikitI. 

Thi^  balhiug  miiy  bo  ivntiniinl  for  somt^  tnJDUtffi,  nnd  rejxittMl.afvoKl- 
ing  t(i  tbf  iiitt'Diiity  of  liic  syoiptoins,  every  one.  two.  llirw,  or  lour  hoiiis. 

But,  in  (tddition  to  olconlintvs,  tlie  use  of  nitrali?  of  silver,  «jld,  and 
hwit,  tht-re  tin  othw  [irocwdiiigs  n-hldi  are  eniployed  to  ladtitate  the  re«>- 
lution  of  the  process  and  to  lead  it.  to  a  favombh*  teniiiiialioii  with  the  InA 
injury  to  the  cornea.  Aniniig  these  is  a  waritication  of  tlii.- swollen  and 
tense  conjunctiva.  In  the  early  stages  thi»  may  be  of  more  or  Ices  benefit 
in  unloading  the  vessels,  but  when  the  inliltr&tioii  has  once  taken  pla<%  the 
relief  to  the  K-iiHion  in  usually  insijrnifieant.  A  diminution  of  preaaure  is 
much  btrttcrr  aceitiiipliNlicd  by  a  divi.'*i<in  of  thi;  outer  mnlliiis  (oiiitliotoniy). 
The  iuoUion  should  be  made  out  to  the  edge  of  ihc  orbit  and  include  the 
orbicularis  niuiH^lv.  Jt  i»  u»iiully  b«:«t  i-iTcuti-il  by  nio»ii»«f  a  pair  of  strong 
eeigsors.  Tbi«  not  only  lighting  the  prei>8nre  on  the  ball,  but  ciiabloe  the 
eyelids  to  he  more  easily  everte<l  for  cleam-ing  nud  for  the  appUeatiou  of  the 
nitrate  of  silver.  Rei«ntly  vaseline  has  l>een  reconitiK-[iU«d  fur  uw  (i:<  a 
cleanser,  and  it  is  rbouglit  to  liave  littewise  some  oiinitivo  |irM]>frt ir*.  A 
quantity  of  pun;  white  vaseline  iti  taken  on  a  probe  ntid  introdn<'ed  as 
tliui'OLighly  iw  pcishiblc  under  tUc  lids  fmm  one  to  four  times  a  day. 

Wliun  the  corncn  lias  bwomc  involved  it  is  questionable  whether  any 
trealmeiit  din^'tt'd  ^iw-oififally  to  it  is  of  any  avail,  So  long  as  it  \»  bathiil 
in  pus,  local  applications  t^an  have  bnt  a  traiitilory  or  no  elfect.  Sulphate 
of  atropine  may  be  ii»fd  for  the  ronical  iiU-t-i-atton,  and  estTtiK?  for  the  pur- 
|»o9e  of  lowering  the  ten»iou  and  cootraelinn  the  pupil  uiid  thus  limiting  the 
prola|>:«e  of  the  iris,  enpeoially  if  the  ulcer  is  at  th«  {leriphery.  In  8ueh 
I  have  peocntly  used  fortmdin  1  to  RO,  with  wliifh  the  iiWr  h  touched  once 
a  day,  Konnerly  I  uwd  lim-ly  jMiwdcntl  iTMlufurm  with  good  efl«4.  One 
Unng,  however,  Umi  hn*  bw-n  recommended  should  never  be  done,  and  that 
IS  puncturing  or  snijijiiog  off  uf  the  ]>rol.'ip!?e<l  iris.  This  is  ahiiost  ii-rtiiin 
to  bring  alHHit  a  state  of  iiffiiirs  we  wish  nb«ive  all  things  to  avoid.  So  long 
OB  the  iris  i«  inlurt  it  opposes  an  cffectnal  barrier  to  the  entrance  of  germs 
into  tlie  interior  of  the  eye,  but  when  it  is  cnt  or  perforated  they  «ui  enter 
mure  easily  and  entail  a  )>uriophthaimitis. 


I 


f)P  THE  OOXJUKOnVA  AHD  SCLEHA. 


189 


After  the  purulent  Hiwhiirp?  hns  mouwimbly  or  nltnpfthpp  wiisod.  lltcre 
miiains  a  swollen  or  hTpertmphi«l  oondiliun  of  the  CDnjiinctiva  wliidi  ii>ouie- 
t!m<-^  perbiste  fur  a  lon^  while.  To  t]m  state  nitrate  of  silver  ia  not  so 
applicable.  It  »  here  that  the  inoiv  piin-l^'  nslritigent  remedies  nrv  ni(Mt 
tUK'ful,  and  at  the  hesd  of  thft^e  standi  :4tilphiite  of  copiKT.  A  8inix>th  <.t_v8- 
tal  of  tliis  KboiiUl  be  applml  to  the  ri>njiinctival  surface,  parliciilai'ly  t^j  tbe 
very  much  cnlai^-d  rvtr«larsal  foltls,  every  otlier  day,  the  exoesa  of  tlie 
copper  beii^  washwl  ofl'  with  Mater,  An  alum  stick  may  be  used  fi>r  the 
wne  purpofic,  or  a  dilution  of  tanniti  in  gly(<enn.  A  snipping  otl'  of  the 
et)larg«d  retrutarial  fold.4wtiicl]  ttomclirnt^K  protnide  fnini  l}etw(>(!n  the  eye- 
lida  ii  Dot  to  be  commended  ue  a  ruutine  prarti(«. 
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OPUTHAU11A  NEONATOBrM. 

Tbere  Is  a  forui  of  purulent  eoujuiictivitlH  whioli  ik  do  dititinetive  in  its 
origin,  m  dimstroua  in  its  rc-ftiilta  if  leO  to  itself,  and  .so  iniporuutt  m  to 
!t9  9[)eviflc  propliylnxis  und  Ireiitim'iit,  thnt  ii  »-pui'Hlt'  iK>iisidcrutiuii  lor  it 
U  deiimnded.  Tlib^  is  the  purulent  eonjiinctiv'itis  of  tJie  new-bom  infaat 
(nphthabiiia  nconBtonim). 

At  a  lime  varjinj;  from  a  few  Itours  tx>  several  days  after  birth  a  redoesti 
and  swelling  of  the  lid.s  of  die  Infant,  fteoi>iii|ia[ii«d  u-itli  a  discharge  more 
or  lees  purulent,  mark  tin-  Ix^iimiii^  of  t!ii»  diHi'tme-  Thvtw  vymptome  in- 
crmse  usually  with  gmit  nipidiiy,  and  soon  insload  of  eyes  there-  appear 
in  the  sockets  what  seem'to  1)8  two  enormous  alwce-'^eps,  from  wiiich  there 
Msaes  an  almost  continuous  stream  of  pus.  We  have  here  efiseuttally  the 
same  clinical  pieture  that  we  Imve  drawn  in  the  preoediiiji  eeetiou  for  puru- 
lent conjunctivitis  in  Iho  adult,  only,  a.-i  u  rule,  it  'ia  greatly  exuggerut4><l  in 
all  its  feuturts, 

TIk*:  strolling  in  more  pronouncnl  on  actouiit  of  tlic  greater  laxity  of 
tbe  tiiB^iicK  in  lufiuiey,  and  this  makes  au  in^jH^.-tiou  of  the  eorneu  lo  severe 
«a8n  impossible.  The  amount  of  pus  socretcd  is  sometinira  enurmouft. 
\Vhei>ever  the  114*  are  pulletl  apart  pus  pours  out  almost  by  the  teiLSiiooii- 
fiil.  All  eapMis,  however,  are  nut  of  lliiB  iiitenitity,  and  the  severity  niiigco 
froin  the  mctut  vinilent  down  to  n  <Nin'piuetiviti9  of  linnlly  inttrt-  than  n  mild 
mnrai-punilent.  ty|»e.  It  should  not  bo  forgotten,  however,  that  nil  cnaes 
bejcin  in  i«scutially  the  same  manner.  The  longer  after  birth  the  disease 
«>mraen«»  tlie  less  severe  the  attaek  i«  likely  to  be.  A  mild  ibrni  of 
«sljirTliid  cjnjitnetivititt  quite  fi-efj iiently  apjMtira  two  or  three  weeks  afler 
birth,  but  thiB>  tltougb  sometimeH  obstinate,  is  rarely  H|>eci6c  and  in  not 
dangerous. 

Like  other  forms  of  pundcnt  eonjunotivitis,  it,  too,  ie  one  of  infection, 
SImI,  exoejA  iu  mre  mvwm,  from  oni'  definite  source,  the  vufjinn  of  the  mother. 
Ttw  iufertion  taken  plaec  dnriuf;  iht>  passttge  of  the  head  through  that  canal 
in  the  process  of  parturition,  though  some  have  thought  it  {Nigsible  for 
the  Infection  to  have  taken  place  in  ititro.  There  moy  be  other  methods  of 
infection,  such  as  have  been  indicated  in  ti-eating  of  the  etiology  uf  purulent 
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ooiijimctivitii*  vt  wliiltJi,  l>iit  from  thi*  condition]*  mirrouiicliDg  the  infant 
tbcsc  must  n«iH'i«8iiriIy  bo  very  rare,  Tht-  i<J«i  lliat  any  bcvcto  oMijunctJviiM 
cau  bti  cniu^xl  by  ox|Hjgiirc  to  bright  light,  rst<'hing  cold,  washing  witit  strong 
(ttmp,  l'Il',,  (aiiuut  iiow  be  entertaiiteil  by  any  one  in  the  light  uf  our  ntvnt 
know] (.■<]£<.'  rvgwrtliiiji;  the  pr">|iliylasirt  ami  trfalni*-nt  of  tlie  diisitttc. 

It  M  nut  fotitt-JidtKl  tlinl  every  atse  of  o|thlhiilmtii  iKKXiatomm  u  one  of 
jiroiiorrhrral  coiijiinctiviliti.  Thiit  is  a  ihesiK  which  it  trniild  he  difficult  to 
iiiiiinlain,  for  a  cai-efiil  examinatinti  of  the  diHcharge  in  a  number  of  coacd 
hii^  lailcd  to  s\iovf  the  preseoc'e  of  thv  cbai'ai.'teristic  gonococcua.  As  Iul^ 
been  Mntoil  Ix-foro,  all  dlscluirgts  from  the  vagina  of  the  fenmit!  whicJi  um 
pntholngicsil  have  tho  pn)[«Tly  of  setiing  up  a  piimleiit  tiilliiintnation  in 
the  «x)iijiinctiva,  atul  the  n)tijtin(livii  of  the  iiiluiit  swnw  peculiarly  liahln'  to 
be  thus  affected.  For  vinilcDcy  and  dtwtriictivciKSM  the  gonoooccus  doca 
oot  s«-in  to  be  eesential,  but  its  prwcnw  should  always  be  suspected  aail 
looked  for. 

In  qnite  a  i)um!«r  of  cast's  of  the  leas  aovepe  form,  the  pucimiococcus 
lias  been  tbimd  In  oufBdciiit  nurnbcn  to  M-arrunt  the  simpioioa  of  eaiise  and 
effect  (Pariuaud,  Morux,  GiLii[Kiriiii). 

That  the  infeotion  tfomes  from  liio  vagina  of  the  mother, nlmost  without 
exception,  i»  pix>v«l  by  the  measures  tlial  have  been  itt*titutMi  (or  iu  prt*- 
vcQtioii  and  eunr,  thi-  »uc<v»t  of  which  is  one  of  the  greatest  triutuiike  of 
modoru  idontiOfl  niLiiliciiic. 

Thi«  ia  one  of  thoec  diMvuwut  for  which  it  can  bo  claimed  that  nhi°olut« 
prpventiou  is  |H*^ibIe,  and  with  proper  precautions  iliei-e  ne«l  never  lie 
another  ea.^'  of  di'^lruiiive  ophllialmin  iH?onatonini.  Wluit  ibm  mt-nuK  m 
can  more  fully  iindoKitand  when  we  call  lo  mind  that  moi-e  thui  onr-tjnarter 
of  all  tho  l)iiiidiK<ssof  tiiei'iviliwd  world  at  the  prfrn-nl  time  iAcn(i«<<d  by  tlii« 
diiiraw  (.Magniis,  Fiichs,and  many  others),  ?Jot only  tliat, but  theblindntss, 
iK^iniiin;^  lut  it  di^ies  with  life  itiielf,  so  )iandica|i9  the  permn  affecied  that 
tDStood  of  becuiniu};  a  producer  lie  reinaioii,  in  all  but  a  .iraalt  nuinlier  of 
casN,  during  the  rr-maimler  of  h'la  life  a  consumer  only  and  a  dmrge  uj>on 
society.  TIk!  Iosh  to  the  (<«immon  wraith  of  the  romnianity  from  this  cniiw 
is  enormous,  iis  n  little  ealnilation  will  show.  There  were  in  the  United 
8tal«>«.  a(xx>nl;ns  •''  *'•*  ^^^  census,  more  than  fifty  tbousaml  blind  persons. 
ThU  wf  iu;iy  properly  coneliidt-  to  mean  those  totally  blind,  and  not  tliose 
only  i«irtially  so.  tVnwidering,  then,  the  insiiiTioieik'v  of  the  census  rf|Mjrt8, 
whit-li  are  al«a_\-«  under  nillicr  than  over  tlic  •L-Uial  niimbiT,  ami  the  aver- 
age penviiia>^-  of  ihf  bliudnues  caused  by  ophllialmin  iiconatonun  a*  more 
tttaa  twenty-five  per  cent,  (it  varies  from  fifteen  per  cent,  to  filly  per  cent 
iu  \Tinous  si:ii i&ties'),  we  an'  ct-rtainly  within  tbo  mark  in  iii<Kiiming  that 
filUim  tlioiiA-ind  of  these  blind  peraous  lo^  their  Mght  from  neglected  acre 
cyw  in  infimoj*. 

Taking  tJie  costof  mainli-namv  of  a  oingle  [>enw>ii,  acconllng  to  the 
StStemeuls  of  our  liest  r^gulnti**)  a.4ylunv,  as,  at  the  leaitt.  one  hundred  and 
tbirty-twu  dullora  a  yitir,  and  tlie  a\-vrigv  net  earnings  of  a  Miigle  able* 
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rl  jKTMm  35  (>tii>  dollar  :i  day,  we  find  thnt  the  total  loss  to  th« 
(■utiiuvn  wealth  of  ilic  Unitct)  Sbiti-^  from  tlii*  ravages  of  thit;  dieeaae 
reaches  tl>c  sum  uf  SL'^'Pti  million  live  hiiiKlrc<)  thousand  tlollars  aimualljr. 
H  Ttu>D  thpTV  an-  th«  moral  an<I  hunuiiiitarkn  ae|K>cts,  whi<?h  an-,  fto  a)>|>arcnt 
"  as  t«  retjuire  ualy  a  m*utton  tu  have  their  importauti'  rmlizul.  It  is,  uii- 
lurtuoatcly,  not  aaMTlin^;  mure  ihau  HtultMics  iniply  warrant  to  car  that 
had  \tnp^T  mvmutn*  been  !ik!i4itittf<l  nl  Uw  right  timv  nut  one  of  those  fif- 
tMit  ihrtiisand  macs  of  Iilitwliw:**  would  have  ocviirred.' 

The  (liseBM  bapg  one  <>!v*i>ntinlly  of  iiitVclioii  and  fruiu  a  wcll-ru;u^iizMl 
H  eonrce,  its  prertjiiion  is  of  practtrally  abnohitc-  tx-i'lniiiL\.  Tht-  honor  of 
baWog  denionslrated  this  beh)iig>4  to  Professor  Cnilt,  of  Ij«'ijii<i<*,  who  first 
brought  it  boforc  the  profeasion  in  lHH'2.  Pn-viotLs  to  Uiv  iiitnKhiclion  of 
bin  mctliods  the  puru^utago  of  ophthalmia  nctmstorii m  in  eases  of  [lartiiri- 
tkrn  raiigiil,  lu  varioits  lying-in  institutions,  from  19  to  4.  Now  in  llii»e 
inetitutioue  wlivn-  it  is  promptly  and  tliomu^lily  carried  out  it  do&i  not 
JBOHkI  0.2,  and  even  tlits  can  iii^iialiy  l>e  attributed  to  some  iiogleet  or  tare- 
leamees  on  the  part  of  lUo  atttmUant.  In  Widinark'^  Ktatistirs  an  oph- 
thalmui  neonatoniin  (189.'))  in  Nockhoim,  where  (Jn-df'a  nuthot]  was  curly 
intr<.i(liiiT;tl  nix)  itit  !!»(.■  rapidly  difTiDKnl,  tht'  decrcaiK'  in  the  |M.>nx'nlaj;p  of  the 
di«ca»  Ml  in  the  general  cUiiic  from  1.2  in  1884  to  0.24  in  1B9U.  And 
wlKTi-a»  tbo  «>ru4:-.d 'inDplitutions  in  tlio  vati(^  that  did  (Kvur  wore  thirly 
per  Ltiul.  in  1884.  tlifv  wt-re  ouly  six  per  oi'iiU  iu  1888.  In  the  1ml  statL"v- 
tics  pul>ti»lud  by  Ku^liug  (1$9G),  ainong  17,767  c(t>tc«  in  which  uo  preven- 
tive tncftsum*  wfiv  ttsrtl  thcn'^  was  fl.2  ynr  tt-nt.  of  oplithnltniii  nmnntoriini ; 
in  24,724  in  which  a  2  per  wiit.  uitrau^  of  silver  w)liition  was  iwfsj,  0,85 
per  cent. ;  in  I2*2;S  cases  trealc<l  witli  n  1  \)er  cent,  nitrate  of  silver  solution, 
2.114  per  oeut. ;  io  966  treated  with  1  per  cent,  sublimate  solution,  0.6  i>er 
cent. ;  Id  1.196  treated  with  other  sublimate  .toliiiions,  0.4  |»er  cent. ;  in  701 
treated  with  ioditie  triehloride,  1.2  per  cent. ;  in  6  1.Vj  treated  with  BtiTilbw'd 
water,  2.8  per  cent. ;  in  WIA  trtntid  with  ntrbolie  acid,  7.7  {kt  cent.  The 
diavlvuDlaiie  "f  the  eubliRmte  eolntious  ia  the  jpxater  irritation  they  ransc. 
Tbf  pnicxdiire  is  very  simple.  As  soon  ns  the  liciid  liiut  iniwuL-d  the  vulva, 
tbf!  lace  of  the  ehild  ia  wiped  clean,  the  oyelidx  arc  (i|>en(id  with  the  llni'ei'g. 
and  n  drop  of  a  two  [mt  rT.-iil.  Mobilion  of  iiitmle  of  silver  is  let  fall  fnmi  a 
glaas  rhJ  on  the  eyebull.  The  reufiioa  that  loUows  from  this  ia  iiaiially  so 
slight  »s  to  mjuirc  no  intrrfcn-iice,  Lot  oce-iwionHlly  it !»  wvcre  ciioiiph  to  call 
firrmild  oniiph]ogii>tictncnsiHTK.8iiehas  cfjld  cloths  and  eoetiincnml  atmpine. 
At  least  one  case  of  severe  heraorrhnjie  from  tlie  i-oiijuneiiva  haN  foHownl 
the  applii-ation,  but  any  tmch  ae<-ident  is  very  ran-.  In  all  only  four  eanra 
of  dtmtroDs  results  aDer  the  use  of  thin  metluHl  have  liei-n  reported  up  to 
the  time  of  this  writing;  also  one  after  the  niie  of  tibcrilizcd  water. 

'  Tha  cwi-i^ini;  <lBtciiii>iit  tins  hi«n  (-nlinuvl  hi  anmf  qimnrre.  Il  U  nunrtnl  tlint 
ophlh«lnii*  »eon(i>Tum  llaa  a|ippun>(l  ndee  all  ihi?  |)nH-»ucli»iti  wn  tinTn  ini!iilii>ii«l  faiiv« 
lnrai^«D.  Sod)  GUM  uc  oertainly  very  iiiin>mTii»ii,  und  un^unly  titr  excvpilom  th«t  are 
ncngnlxKl  to  «si*l  (a  ill  g«)iMM]  nilw.    Th«»r«tic«lly,  tl>e  tbow  «taL«iaiMit  is  trae  in  fiill. 
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Tins  trfsimont  npjtmrs  imdiily  liai^h  in  the  opinion  of  8ome,aDd  thae 
are  not  willing  to  fulojit  it  in  nil  <nst!»,  luid  in  [irivntf*  pnwtiwr  varioii<i  cir- 
i<iiiu»itut]uo8  might  in»l<e  it  <liffi<>iili  In  carr)'  it  out  ns  a  rotitinc  protvvding. 

The  l*ast  lliat  cjiii  he  f  xpertod,  lii»wevcr,  of  the  acojudieiir  undt-r  ull  rir- 
ciiiUHtaiKXt^  18  that  he  give  <:Io§e  alteiilion  to  the  eyes,  have  (Wm  cun-fiilly 
«lc*iuM-d  with  Kn  aiitise)>tic  Boluliou  and  dosely  tratcliecl  for  llie  ef)|M-ARinoe 
of  any  symptoni.s  of  tiifliminuitinii,  and  wiicti  tliMe  show  thenLsclvts  attack 
the  disease  very  vigoroii«ly  at  unw. 

It  has  be«n  thought  that  dimply  attention  to  tlw  vagina  previotts  to  aud 
during  prtuntiou  would  Kiiftiw.  A  thorough  wjisliing  out  of  the  vagitm 
witli  an  Bnti.ii>{)tii>  fluid  rt^ularly,  sotui'  days  befort*  exptt.-ied  canftnenimt, 
lias  Ikvji  luivificil,  but  it  has  not  Ix-eH  loinHl  m)  fflicicnt  as  the  Cmlt-  mctliod. 
It  ib  next  to  imptj&sible  to  rvndcr  a  iH-|>ti<'  %-agina  ronipk-Cvly  aseptic.  How- 
ever carefully  the  irrigation  is  doiK',  tl«Te  arc  lik<*ly  to  n-uinin  Momv  g^rma 
hidden  uway  among  thf  l\Adi  of  Ibi-  iniicoits  mcmhrniiF,  For  absolute  wr- 
Iflinly  tlic  plan  of  CrcdC  is  the  bost  that  has  yet  l>een  discovered,  ha  well  lu 
the  Biniplcrt.  Otlii-r  autl«;plia«  have  Ix-eii  recommended,  as  sulphocarW- 
late  of  zinc,  mercuric  bichloriiW,  the  diwting  of  iodoform  in  tJie  n>rijiiiK^ 
tival  sac  (Taruior),  etc. ;  hut  none  of  tli(*e  are  as  eertain  in  their  effects  as 
iiitral*  of  silver.  And  it  i*  highly  gratifvino;  that  since  a  knowlcflge  of  thia 
melluKl  lias  iH^rii  diitsefniuatixl  iiiuong  thi-  profe^ion  wherever  statistit'a  lia\'e 
l>ueiitnkcn  there  [i»»  boon  n  iiotii^iible  falling  off"  of  the diatose  and  lis  results, 
siioh  tis  staphyloma,  oomcal  opacities,  cte.  It  is,  therftiirv,  tlie  manifest 
dii^  of  ophlhaltiiie  siitfteoni  and  all  good  eitizens  to  use  even- means  in 
their  power  to  extend  amoug  the  laity,  and  especially  among  llie  poor,  io 
whom  the  disease  ts  most  rife,  a  kiiowliHlge  of  the  danger  of  an  aflectioa 
which  the  ignorant,  both  prnfirs-sioiinl  and  nun-professionnl,  have  bt^en  wont 
to  reganl  as  simply  "a  cold  in  the  eyes"  which  a  little  breasl-inilk  would 
8uflS<!e  to  cure. 

This  is  a  matter  which  in  an  important  degree  concerns  the  stale,  aoJ 
is  very  propitrly  n  mihjeot  for  legislation.  Most  of  the  ICuro[>ean  govem- 
inentK  require  by  law  the  reporting  of  nil  ca««  of  ophthalmia  nc(»natonim 
to  the  couatitiited  authorities,  and  up  to  the  time  tliese  lintfi  go  to  prcex  the 
following  States  in  this  country  buvt-  passed  laws  makiug  the  report  of 
oases  of  ophthalmia  neoiiutoruiu  fomptdisory, — viz.,  Maine,  New  York, 
Rhode  Island,  Minnesota,  Ohio,  Maryland,  Connecticut,  Mui^ouri,  Iowa, 
Kew  Jerncy,  IVnnsylvania,  and  South  C^irohna.  Thi«  includw  a  popula- 
tion amounting  to  oboul  thirty-five  million  inhabitants.  The  Anioricaa 
Medical  A^soeiatinn,  on  tlic  n?«)mmcudHtion  of  the  Ophthalraological  Sc^ 
tioii,lias  given  the  sinetioti  of  it»appi-o\'al  of  thcCredtiUGtliod  in  nil  piibllo 
institutions.  It  is  hoped  that  incdi«il  men  and  others  who  are  intei-ested 
in  the  welfare  of  the  community  will  kci:j)  the  matter  in  agitation  until 
each  State  or  the  Congress  of  tJie  United  Slates  shall  have  eniu-ted  laws 
wliicli  will  bring  nil  atHKV.  of  ophtlialmia  neonutonim.  as  soon  nn  tJjedia- 
eaae  manifests  itaelf,  undei-  the  care  of  a  i»ersou  competent  to  tnut  it     It 
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7a  to  Ix-  r^wHed  that  the  govemmeut  of  Great  Britain  has  persistently 
refuiaed  to  move  iu  tJit^  luatu-r. 

In  atlilitiuii,  hunuvcr,  tu  y^'ucml  l<:gi»latiiiu,  it  is  uccxnmr^'  tli:it  thu  laitv 
lie  thoroughly  inlomtt.'il  of  the  <langt;K  of  n  JiM-wto  whi<;ji  l\icy  linve  been 
ao-iiBtoiihv]  hitherto  to  retard  M  simple  nnd  harnil^vttii  in  its  nature.  All 
oLaritahli-  iti?titiitiouB  or  or^niuit ionii,  wli«!ipr  oi'chiiR'li  oroffetate,  «hidi 
have  to  du  with  women  likely  to  becoow  rautbeiB,  or  vnt[i  those  ImviDg  ibc 
cmrcofrliiMivti,  shotild  make  !t  a  pnint  lo  ktvp  them  itifonnftl  of  the  iK-t^w< 
«ity  of  a  cnrolul  WAtohing  of  the  bahy's  eyes,  and  for  this  piiriHwio  diould 
have  on  hsnd  tor  free  di.Htributioii  t'snU  Nimpthing  like  the  fullowin;;: 

"  When  die  Imby's  eyes  In^in  to  look  red  and  to  run  matter,  take  it  at 
once  to  a  doclor.  It  is  very  dangerous,  and  if  not  treated  properly  one  or 
both  eye*  may  be  loeL*" 

Weflhould  iamt,  too,  upon  the  bw^luTs  of  nlmtetrioR  in  our  colleges  dw«Il- 
lag-  moTv  strongly  upon  tlic  dangerK  of  the  diMtiHt-  mid  pointing  out  mora 
M|MfiJ{(.iilly  the  menuit  for  its  pre\'oution  and  of  ircatiiig  it  whcti  c^tahli^iicd. 
In  ouly  a  tew  coll^^  in  tlie  United  Stjitt-'s,  I  believe,  in  tlii»  done,  though 
the  nbelctrieian  has  within  the  la^t  few  ycsi-g,  ibatiks  to  tlie  leaehinj^r^  of 
Cred4,  been  more  alive  to  liia  duty  iu  the  matter  itian  formerly,  and  is  uow 
banning,  both  in  hiit  Icetni^es  and  in  hie  text-hookn,  to  nnhxe  the  inipor- 
tanee  of  th<*  <li.'«ii9e,  tlie  jimpliylaxis  of  which  belongs  to  Iiini  rather  llian 
to  the  nphthalmie  surgeon. 

In  the  treatment  of  the  disease  the  same  principles  hold  a»  for  pimdent 
ooojuDctivltis  of  the  adult.  The  tender  age  of  tlie  pnlieut  U  no  bar  to  the 
most  eoergetie  treatment. 

Constant  attentiou,  elisinlt»e<t8,  with  asvptie  or  mild  antifieplie  ^uhitions, 
beat  or  ndd,  and  nitrate  of  silver  are  the  m€nii»>  lo  he  ri-li<Hl  uiMin  here  as 
there,  and  at  the  enclling  of  the  Yiiiti  \»  usually  ^n'lit^^r  in  the  infant  the 
division  of  die  ouier  ean thus  is  more  frequently  tnlle^l  for.  AtWrthe  Hub- 
aideooeof  the  aeute  symptuniH  tliere  usually  ronmiiis  a  ehronic  inflammation 
with  tnudi  hyiM'rtniptiy  of  the  coujunctivn,  whk-h  may  iierslat  for  many 
weeks.  Aa  tlie  diHcharge  lK^ii>»  to  les^-ti  in  (|naiitit>'  aiid  lo»e  it.s  pundeut 
chanwteT,  the  doetage  of  l\w  nitrate  of  ttilver  nhnidd  W'  gmdunlly  diniinii>lied, 
and  one  of  the  pure  nstringt-nts,  such  as  »iie  Hid]ihnte  gr.  ii  nd  ox.  i,  alum, 
orropiKT  rr%-stal9,  sidwiituted  when  its  pnruleiiry  has  di»ippeaiY^I. 

The  eomml  c<.>raptie»tiona  of  purulent  conjimetivitis  are  Htibject  to  the 
same  mies  of  trealmeni  aa  the  fame  eonieal  aiTixrliona  from  other  eauites, 
ihougli,  from  the  cireuni-itaneea  of  the  ease,  with  lesw  hope  of  Iwnefit.  The 
canstie  tnntmeiit  of  <wrpiginoiis  nhi-nitinns,  for  iiiKtanee,  ran  hanlly  l»e  effec- 
tive here  iu  ttto  general  run  of  cases,  betausu,  the  Bouree  of  infection  lyiag 
outside  of  tl)e  tih.ier,  it  cannot  be  reniovwl  by  any  treatment  directed  solely 
to  the  nicer  itself.  At  this  stage  of  the  dJsrfi^e  ibrmalin  isof  e<ipocial  Itenelit 
both  to  the  cx)DJuucti\-al  aud  to  the  corii«al  al1k:tion,  and  may  be  umhI  in 
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the  »tren}j;tfa  of  1  to  1000  or  1  to  500.  It  is  onlv  wlicu  the  suppuratton 
lias  ix'SM-d  or  become  niiicti  aroeliorattd  that  we  can  bo^ic  fur  a  5tay  of  the 
de8tru«jliv«  iili-cration  bv  tiiia  or  oUier  nieana.  But  uhc-ji  ilic  iilvcr  l*  not 
Inrgt^  and  is  only  beginning,  Buoh  tiTatment  is  ^t^<>ngly  indictttitl.  (For 
fiilkr  details  of  patholtigy  and  trciitmont  of  mrneal  uluunilion  in  purulent 
conjuDctivitis,  6ee  diapter  na  Di^^^oe«^  of  tlit  Cornni.) 

MEMBRANOUS  OOSJUSCTIVITIB  (CROUPOUS,  DIPHTHERITrc). 

In  ttio  onlinurj' fomm  of  mmvi-iniriihuit  or  puriil<>tit  oonjiinctivitis  a 
tbiii  layer  of  ycllo wish- white  niatcriul  is  often  wcii  in  patclip»  on  tlie  »ur- 
faceof  tliccwiijimctiva.  This  is  notbiiig  moretbaa  deg«ueratcd  epitlieli iicd 
laingled  with  pus-cells,  and  is  easily  wasbod  or  wiped  off. 

There  h  a  fonn  at'  conjunotivilin,  liovvt^ver,  in  which  the  formation  of 
what  apitcftiit  to  be  a  (lintiiuTt  membrane  U  ttie  imjM>rt:uit  feature  »o  far  as 
it  indicates  uu  exudative  iorm  of  inti  am  motion,  and,  almost  ccrtjiiiily,  a 
specific  (TaiiKe.  It  bus  bceo  thought  possible  to  divide  tlits  so-ealUf]  mem- 
branous conjunctivitis  into  two  distinct  forms, — ^the  croupous  and  the 
diphtheritic. 

There  appc-ar,  indeed,  to  be  ample  grounds  for  making  two  foraui  of 
mcmbrujiuutf  coujiuietivitis,  so  far  as  regards  tbelr  clinical  aspects ;  but  there 
seems  to  be  some  diffieulty  in  daasifyiiig  these  categorical!/  a«  eroupotis  and 
diphtheritic  on  tlio  basis  uf  either  eduhigy  or  bacteriology.  The  Mine 
diiTercQue  of  opinion  exisbt  here  as  in  regard  to  the  cenculinl  nature  of 
cron|ionM  and  diphlbcridi:  angina,  Bome  holding  tbem  to  be  identical  in 
origin  and  differing  only  in  intenriity  of  manifestation,  while  others  believe 
tbem  to  lie  difitinct  affix'tions  with  ttul<>|N-ndent  eauHCti.  The  su-ealtMl 
orou{K>u!i  form  in  somdinK*}^  mllecl  pseudo-diphthcHa.  It  would  sct-m  thai 
the  prcsenee  or  ahseoce  of  the  bacillus  of  Klebs-Ixieffler  caunot  l>c  relUtl 
upon  certainly  in  the  difTei-ent lal  diagiiotiis  of  diphtheria,  for,  a»  the  iuv(i*- 
ti^ationa  of  Tara>>  UhthofF,  Sourtlille,  Momx.  and  olherH  have  shown,  it  has 
been  found  in  ra.'*P9  which  dinimlly  fall  in  the  eniujMius  group,  and  its 
prwtfutx;  baa  not  been  demynstrated  iu  severe  cases  which  have  all  the  cJiar- 
actcrbtic4  of  diphtheria,  as  has  been  shown  by  W«lt»,'  by  8tandish,  and 
in  ray  own  exiierieuee.  The  only  microbe  found  in  the-e  lases  was  a 
Btreplococeu!!.  We  nhould.  however,  still  bold  our  opinions  phustie  in 
r^pird  to  the  tinestion.  on  whitHi  additional  light  ia  being  wnsuimlj 
thrown  by  investI|:ation  and  experiment  It  is  poaAible  that  the  absence 
of  tlip  Klebfl-LoeHlcr  bacilhw  in  oates  of  ptonoimutnl  diphthoria  fmni  a 
clinittal  point  of  view  niav  be  due  to  tbe  destruclion  of  tliv  banlliiit  by  its 
own  loxine;  and  it  is  very  easy  to  understand  t]ic  implanting  of  a  strepto- 
oooaig  infection  ou  a  diphtherltie  aotl.  In  fact,  at  thi^  time  ibeiw  lim>  g"  Uv 
press  tliere  is  i»  probability  of  the  cxitftenco  of  a  membranous  conjunctivitis 
of  a  pnrely  Htreptooouuns  origin. 
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For  oltiiiRil  |Hir{K»ws,  tlierefore,  it  in  Htill  ItHtt  to  rt-talu  tite  (lmtiii''li(>n 
and  treat  of  <-AiTh  lorm  sciuirfttfly,  thiMi^li  wo  aiv  iii^t  without  hi>]M^  tliut  in 
the  ni?ar  future  u'<>  »\\aU  \)f  able  to  cliuisify  (tipm  ilrlinitely  Hciurding  ti>  the 
bacteriological  finrlln^s. 

Croupous  Oonjuactivitis. — The  onset  of  this  form  is  vcrv  Vtlm  that 
of  ))iiruleot  coiijum-liviliH.  Thei-e  are  paiu,  reduesa,  and  swt-lliiig  of  the 
lids,  which,  bow«ver,  are  not  ti>U8e  and  hard  a»  in  die- diplitlirritio  fonn, 
and  at  tJiu  bcgiuuin^  at  limt  i-un  \tc  cunily  uvrrttnt.  There  is  a  punilrnt 
diedmr^  oAor  tli<.>  ntugt^  of  )iy[M'nriniit  hud  iMiMicd,  but  !l  !a  not  i^u  abun- 
dant as  in  idio|>atbi(.'  piirulmt  ixii^unvtivitis,  Tlip  cIiaractenBtio  feature  is 
tlie  fbraiatJon  uf  a  white  or  grnyii^h  nicnibranu  on  ihc  tiiirfat.'t'  of  th^  run- 
jiinrtiva.  This  may  cover  liie  whole  of  tliL-  snrfnwr  or  uppnir  only  iu 
|w(«-hi.<«t,  and  is  usually  <x>iifiii«l  to  llie  n-tivlni-sd  ItOds  and  liic  ]wliM_l>ml 
Mirtaoe  of  tim  ounjunctiva,  the  biillwr  <Y>iijinictiva  «vIdom  ])artli*i|iitting. 
This  membrane  can  Iw  winpd  off,  though  somctimt^  only  with  conuiderBble 
force,  reveaJiojf;  a  mw  and  usually  h  blcediog  surface  uudenitalh.  We 
often  bave  a  lueinbrant;  Eiimilar  to  this  fonni.'d  oii  the  coujunc-tiva  as  a 
eont«)>4|iii>twn  of  tin?  infliunmaiiun  raiiiu'd  by  ji-qiiirity,  and  won  after  severe 
cnnteriTiilion  with  nitratt>  of  silver  or  other  dc^tniftive  apents.  It  is 
dincinctivp  of  thiR  form  that  the  membrane  liesun  Ihesnrfat*  and  is  liniitrd 
to  the  epitlK-lial  layer,  or,  at  lea^lf  doe^  not  go  dec[)ly  into  the  snrfatre  of  the 
coDjUDcttva.  After  soine  daya  the  nicnibraiio  begitL'a  to  cast  itself  ofl',  and 
the  stage  of  purulenuy  sc^tn  in.  There  are  then  the  Bymptoms  and  apjieai"- 
anocs  chaniLicristic  of  purulent  ronjtinctivitiit.  In  lact,  thLi  seenM  to  he  the 
manner  of  n'sdiution  uf  the  diwtLHe.  (M^Hionally  the  mrnibiimo  ccmos 
anay  as  a  whole,  but  usitaliy  it  is  detached  in  patt-hes,  revealing  a  ibiek- 
ened  and  red  conjimctiva  ben^atb,  whit-b  s<(>cretes  pus.  It  sometimre  lio[v 
pens  that  there  is  a  re-Uirniation  nf  the  mcnibnuie  :nid  witli  it  a  rettini  of 
tlip  symptoms  ofhyinTa-mic  irritation.  Tlnre  is  not  nsuully  any  sysleiuic 
di»turbaQ«!  execvt  u  uliglit  elevation  in  torn jicnitii rev 

The  disdiar^  is  eonta^otu,  and  the  mmc  preennt  ions  i^hoi)  1<1  be  narA  to 
avoid  infection  of  tlve  other  eve,  if  only  one  is  afle<.-ti?d,  and  uf  tlic  eyps  of 
the  ittU'iKluDla,  an  tiave  bi-cn  taJd  down  in  the  NxtioD  treating  of  puruleot 
eoDjunctivitiR. 

In  \\i4^  li-fatmmt  nf  eroo)»ousMinjniK'livitis  the  same  prineipht*  hold  ai  for 
puriiU'nl  (wnjnnctiviti!*.  Diiring  the  hyiMTiemic  stage  irritants  ami  nitrate 
of  silver  are  to  be  avnidiil.  The  eyes  f^hould  Ite  kept  thuiimgldy  clean 
with  mild  iintim^tiw,  nml  if  tliere  is  iiiiieh  heat  and  rtdnessof  the  lids  cold 
a|)plication^  are  to  bf  tiHod.  But  i-old  i«  oidlcd  lur  here  even  losa  stronf;Ly 
tban  in  the  early  stagesof  pundent  eoniiiuctivitis,  and  in  the  majority  of 
[SM4  the  u.<<e  of  but  water  in  the  mnimer  prcst^ribed  in  the  ti-ciitnicut  of 
paniK-nt  oonjunolivittH  will  he  found  to  Ix-  nioiv  gratt-fid  and  nwre  efficient 
in  lin»ti-ning  tbc  <nstin^  off  of  the  nH'ndirunc.  As  soon  as  the  Ktagc  uf  hy- 
penemta  ban  paf^wd,  and  the  membrane  begins  to  be  detached,  shou'in)*  the 
red  <        natlTa  beneatli,  and  the  secretion  changes  from  a  u-atery  floccolent 
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discharj^  tn  oite  of  |imnminn?il  piiruk'iicy,  tliGii  istlic  time  tocomiiicnw  ibe 
iTse  of  nitmtetjf  alvx-r,  Tlic  cIoNigt:  laiL-ly  iiifd  be  so  slrwug  as  in  purulent 
conjunctivitis,  and  it^ioiitil  bct^jxH-iuIlv  wi'uk  at  llic  bt^inoing,  wlioii  koiim 
of  the  nieniUratic  still  rvnutiiix  to  Ik-  tlirowii  off,  nu<l  it  U  gi^Dorall^v  wi.4e  to 
limit  il-5  application  to  tlif  jfflrts  of  thv  oiojunrtjvn  not  covcrpcl  with  tlie 
tuembniiie.  It  Ls  n(.-ll  lu  U>gin  Mith  two  ur  three  grains  la  the  uiince  of 
i^'atcr,  aiid,  if  ocu'suary,  incn'M.^^'  llie  sireiiglli  with  the  iucreaa>e  of  the  d<^;ree 
of  purulciK'V.  KurtDitliii  woiihl  iiniliiiihtctllv  1k>  Ufieful  ben>  :iIm»,  though  no 
experitnce  with  its  use  hiw  Itct'ii  ss  yt't  rcpnprwi.  The  wtnieii  is  not  liahle 
ti.>  Iw  allVck-d  &»  iu  eitlier  piiruknt  or  di]ihtlieritic  conjiinrtivitis  hut  when  it 
is  iJiu  tn-uttufut  i»  the  simv  o.»  uudcr  similar  conditioos  iu  puniEent  poq- 
juiictiviti*.  Till-  TOnjnnctiva  itself  iri  not  apt,  exoept  iu  very  nevvrc  cases, 
to  be  dostroytxl  to  ?iioh  an  extent  n»  to  lead  to  n  cic-atridal  contrartion. 

Diphtheritic  Conjunctivitia. — The  dininil  fpaturmof  the  diphtheritic 
form  of  «oiijuiiclivJtiii  are  uot  only  more  intense  in  their  niaiiifeetatiotu 
tlian  lliow^  of  the  oni(i{M>ii:^  form,  hut  hnvc,  in  addition,  nutny  distinct  rliur- 
ac4cm  of  their  o^vti.  Th«  lids  are  not  only  swollen  and  painful  to  the 
touch,  hnt  hard,  frfilinj^  snnietinirfs  liki>  Ik»ihxI,  iind  evei-siim  of  thr-ra  i^  not 
po9«ble.  The  cx>njiuictiva  of  the  lid;*  is  thickened  and  infiltrated  with 
plastic  inatei-ial.  This  intihratlou  may  extend  to  the  conjunctiva  of  the 
l«ill,  though  eoramouly  only  in  very  tievcr«  cases.  It  ia  sometimes  eoex- 
teueivt;  with  the  wiijuin-tival  surfaee,  hut  usually  it  Nhovrs  itself  in  amaa  or 
plaques.  Thi-»ir  areas  an-  niarki^  hy  a  dirty  gray,  nicinhmnous  patch,  but 
OS  a  ini-mbratiK  set  in,  rather  than  lying  on,  the  siirfuce  of  tli<>  conjunctiva 
Thfro  gt«y  pntfhis  <^uiinot  l>c  wijwHl  off,  as  they  can  Iw  in  tliecrou|>ous  form. 
When  the  infiltration  is  extensive  the  wliule  euiijiincliva  has  a  jtallid  look, 
and  when  incased  gives  outoiily  ii  little  bloody  »'rum.  if  unylliing.  Eocby- 
niiiSfH  are  (juite  coninionly  »«!en  in  the  siib!»tauec  of  tliceonJMiiotiva  which  is 
not  air M Illy  infillriited. 

Tile  diseharge  at  first  is  watery  and  flocculenl,  resenihliufi  that  of  a 
beginning  purulent  inflammation.  It  is  usually  only  nt  the  end  of  twenty- 
four  or  forty-4'ight  hours,  uhen  the  infiltmtlou  is  <'stab1ished,  ^ilh  its  al> 
tendant  hanlnesa  of  the  lids,  that  a  clear  dilTerential  diagnasls  is  poi^siblo. 

The  next  stage,  or  tliat  of  dprline,  is  marke<l  liy  an  unie1ii>ralion  of  tlie 
ui^nte  syniptnin'i,  a  diminution  in  the  hi)rdiic»4  of  the  lid.«,  and  a  rhanue  in 
the  dis(--hury;f  to  a  nioix-  purely  purulent  character.  The  mcmbraue  is  seldotn 
east  off,  even  in  [iiit«hcs,  as  it  is  in  the  croti|>aus  form,  but  scents  to  dis- 
app(!ar  by  nliwrprioii ;  the  intorv^niuj;  (unjuncliva  as^iunes  n  rcddi^r  and 
aofter  apiHuruutv,  and  it  id  from  this  that  the  pumlenl  sivivtiou  now  cunics. 
lo  seven*  vasta,  however,  tlie  jhim-Ih^  itloujih  ont,  l<«ving  def<'ctj>  in  the  eon- 
jluu-tival  ftiilMtttnce  wliirli  niiiH  Ik^I  nitli  eirstrixiLlion,  This  inlcrfi'rence 
with  tiiitritiou,  dite  to  the  den«>  infiltration  of  the  snlistnmv  of  the  eon- 
juQCtiva,  is,  in  fact,  the  prime  local  ihuit^er  of  the  dlHenae.  It  a8^8  cut 
only  the  conjnndiva,  but  nUn,  sinil,  utifortnuately,  eveo  more  seriously, 
the  cornea.     It  may  be  said,  indeud,  tluit  the  umouut  of  danger  can   be 


DISEASES  OF  THE  OOKJUJJCTIVA    AN1>  SCLERAL 


197 


» 


I 


gang«d  by  the  amount  and  extent  of  the  iiiriltmtioii  into  tlic  cuujituctival 
BulK<Ian(i-.  TliiH  exiidHliiiii  tiiukt^  (in-»«tin.'  on  the  tll<l<Ml-V'w^'l7l,  (iiniiiiisL- 
ing  tltc  nutritive  iutp(ily.  and  wlieji  it  in  nt  nil  t)ifri»«<l  k  felt  |)»rticularty 
by  Ihp  o>mpa,  which  rw«ivra  its  nutrition  largely  from  the  adjacent  cod- 
jiitK-tival  and  eubcQiijunctival  vessels.  A  complet*?  e|>liaLH-Inlii)ii  of  ibc 
cornea  is,  therefore,  oo  uncommoQ  result,  and  uWralinn  of  grcwt^-r  or  lews 
extent  iii  wklom  absent  in  ordinarily  iHiverp  rasrs.  It  is  tbix  infittration 
also  wfaiub  is  tJie  cause  of  the  iutense  [win  by  the  pnwsurc  it  makes  on  tli« 
Dci^'c-filamcutA 

WIk-ii  (Iti-  ltd»  have  become  sol),  niid  tlirre  are  no  |»la(jiiefl  in  the  ooa- 
jnnrtivn,  ami  tlio  diseharij;*'  has  ajwiimed  the  obaractor  of  creamy  pus,  the 
eseetitial  diphthorilir  nalnn>  of  ihf  dist>n»f  may  \te  said  tn  have  disappeai-pd. 
It  is  no  un<-oiniiion  tiling,  liowcwr,  for  nm?  nr  mora  i-elapsiw  to  oariir,  and 
ih'iA  fthoutd  be  always  borne  in  mind  and  its  liability  guatxled  against  a§  lar 
W  poagible  by  eareful  attention  fo  the  looa!  and  geucral  eonditiona. 

There  is  alwavH  a  systeioie  disinrhanw  in  every  nmrked  case  of  dipli- 
theritjt!  ainjnnctivitis,  and  the  dt-prtswion  of  the  vital  fonwa  it>  sometimes  an 
profoniKl  us  in  the  aggnivatetl  forms  of  fancial  dtphtlteHa.  Frequently,  in 
fact,  there  fxi>4.  concomitantly  or  consecutively,  conjiin<;tival,  faucial,  and 
nasal  dtplitheria. 

The  discbarge  la  conlagiuus:  tlie  aamc  precatitiuns  as  to  inteetton 
Uiat  were  );iveii  nndiT  pcinilcnt  t-oiijiiiirtivilis  arc  appli<'al>le  liei'C,  nnd  it 
should  not  b«>  forgotten  tliat  diplitlicritic  coiijiiiiotivilis  Mimetime^  implants 
itfiidf  npoD  the  nitKw-pnnilent  or  piinitrnt  form. 

Fortunately,  this  dit-iatse,  at  lotst  iu  its  worst  forms,  is  not  a  ronimon 
-one  iu  this  country,  nor  is  it  sofitHjucnt  in  Kiiglaixl  or  France  (Gale»jn'ski 
4bw  wvcn  caM-A  in  one  biitidntl  and  &fky  thotisnnd  )>atleiits)  its  In  \ortIiem 
Gennnny.  It  lum  been  known  to  af«ume  an  epidemle  character  there,  jtar- 
tiailarty  in  Berlin,  and  frpt)iirnily  to  apiK-ar  aw  an  endpmi<r  disauw.  It 
attacks  by  preference  the  young,  though  adults  are  by  no  means  ext'mjit, 
aiid  it  seems  probable  that  the  contagion  uin  Ik;  CDnveyed  by  the  air,  and 
llial  its  diro-t  transference  is  not  m>«'»iiiry  iVir  itifirtioii. 

In  the  trftilnuut  tyf  di])hllieritic  eonjiiiicllviti:^  deplcliun  in  the  form 
of  blood-lettiog  is  wldoni  cal]i<<l  for,  and  wriaiidy  not  afler  [be  period 
(if  infiltration  ha»  nrrivetl.  On  tli<>  contmry,  jt^?n<-nil  sustaining  and  even 
Btimnlaiing  mcasurw  are  nailed  fi.r  if  the  vital  depressii.n  is  al  all  marked. 

In  the  hyiKTWtnie  stag*'  elnanliness.  with  mild  nniiseptic  oraseptir  sohi- 
tioaa  and  cocaine,  i-«  indicated,  with  anodynes  internally  if  the  do;^ree  of 
pain  ealls  for  them,  as  it  very  fi-«jueiitly  d'K-s.  These  same  measures  are 
to  be  eontiauod  durin;?  the  stage  of  inliltmtion.  In  earryitij;  them  out, 
however,  a»d  partietilarly  the  eleansiiig,  we  are  ven'  inucli  liaiii|)ered  by 
the  fnt-t  that  the  lid:!<  are  ito  hard  uud  unvieldin);;  bn  to  make  evcreiou  ami 
Bumetimi'H  even  >e|>anition  im{XW)^ible,  and  it  sliuuld  not  be  »tteni|i1«l  in  any 
forrible  manner,  on  ocoonnt  of  the  great  pain  attcndiiij^  the  effoi't.  The 
jatients  stionld  be  put  to  bed  and  treatix]  as  though  gufleriuf:;  with  a  serious 
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ailment.  Tlie  period  ofuiiefulnoas  ufooid  aiiplitrntiona  is  sJiorter  hererra 
thai)  in  (Ik*  purulent  aud  <t(iiijkiiis  furms,  uihI  in  liiiiittxl  entirely  to  llie  stage 
of  hyiJci-iKDiia.  Wiicn  tli<!  sUigv  »(  itililtralluu  in  lhoruii}jlily  rstubliditij, 
the  applicution  of  cold,  <.>s|M?riu]ly  if  cuntiiiiioii»,  i^  likt-Iy  to  ditniiilsb  t4tll 
fiirlber  tli«  vitality  of  tlic  jinrt*,  alrwKly  niiioli  ini|)ttii-c<i.  ^phiIe,  on  tlii>  iitW 
hand,  the  applieatiuu  ul'  boat  has  aii  a]]eviatiu|^  ett'cct  vn  tlio  paiii  arul  u.-uk 
to  hantt-u  the  protxaa  uf  ivsuliitiun. 

Tiic  H)>|>li<-Atiuii  oi"  iiot  wHitT  til  the  manner  deflcrilx^  undvr  jtunil^il 
oonjiiin^tivitii  n^hoiild,  there furt',  Iw  e-inj>I(ivi>d  uiueli  more  fntjueiitlv  oixl 
for  a  lonfTpr  timo  thati  in  cither  that  or  the  cniujKtits  fnrm  ;  fur  itie  daivi-r 
of  dcstriu-ti%'e  nlcerntion  from  iiii|minil  nutrition  U  gnatcr,  so  (ar  as  lie 
«onjunctiva  itself  is  <x>nronied,  tlian  iii  |>urrtient  tviyunctivitis.  It  is  net 
advi.'4ai>lo,  uide&9  the  indimtioiis  mgeutly  demand  it,  to  mak«  a  raotbotomv 
fur  tiie  ivlii^f  of  pretBiiiv,  for  tlwdiplitberitie  inflanuuation  is  liable  tuattad: 
the  wound  and  tbiL-f  juht  to  the  compl !(3iti< iiiit  uf  the  di«iLH.'. 

Tlie  ])i?nod  of  iii61ti-ation  may  last  from  two  days  to  eix  or  more,  accord- 
ia|;  to  the  intensity  of  the  attack,  and  the  eUgnu  of  it*  b^nniitg  suUtideace 
an?  a  change  in  the  eiiamctor  of  th^  discharge,  whieh  bccomn)  more  piini- 
lent,  and  a  ftofleaiug  of  the  licU.  When  the$K  bi-coiue  uianifvHt  we  nay 
asGiitnu  tiiut  resolution  ha»  set  iu.  TUc  condiK-t  uf  the  cusu  during;  puro- 
lency  or  n-soliition  docj*  oot  fliffvr  to  jiriiitriple  from  thai  of  |mr(ileat  con- 
junotivitis  itself,  thoii.i»h  it  ii?qiiiros  niiieh  tart  noil  jiidf^mooi  in  t:arryiiig  it 
out.  For  purulency,  of  course,  nitrate  of  silver  is  the  remedy,  b«t  it  mart 
Ik.'  used  with  caution  at  the  beginning,  for  its  application  ia  slmug  aolutiow 
U  known  to  have  been  followed  liv  an  exacerlxitJon  uf  the  ^vm|il<>niH  nnJ 
a  rf- formation  of  the  niembran(>.  Ki-om  some  i^xjiprieiiefs  reporiwl  wilh 
formnlin  in  faucial  diplitlieriii,  tlii«  drug  wonid  Bwm  to  be  a  remedy  lifeeljf 
to  act  well  in  lliin  stage.  SohitioiiR  sliouM  vary  in  strength  from  I  to  2000 
to  1  (o  500,  according  to  the  degrc?e  of  purulency.  As  the  resolution,  like 
the  infiltration  itself,  usually  take»  place  in  ar«ai)  and  not  thr^ingbout  tlie 
oonjnnotiva  an  a  whole,  ihert;  are,  even  during  the  period  of  piinik-ney, 
patrhes  of  exudation  which  Imve  not  undei^ini-  rn«ilntion.  Il  is  Ihorefbre 
wise  in  making  the  iiiiplicutiini.-'  of  the  silver  nitrate  lo  limit  tliem  to  llie 
parts  which  are  vaKCiilarized  and  free  from  iufiltration  and  which  are  giving 
out  the  puB,  aud  to  wnsh  otT  enrofiilly  the  anp^'rabumlnnl  luiit.  Neithtr 
]uust  the  suluttun  be  strong.  It  should  nut  ej(tx.-ed  fi-oui  f>ne-half  lo  one 
per  cent,  at  Ihe  commcuuemeHt  of  the  treatment,  to  be  iLcrcased  later  if  tie 
degrei'  of  jiiiriileii«'v  deiiinodH  it- 
Many  tj>pi('al  remisli**  lijivr  from  time  to  time  been  su^fistc^  awl 
tried  to  assist  in  the  resolution  of  the  exudation,  such  as  eitrie  ackl,  powdeml 
quinine  sulphate,  ete,,  but  none  nf  them  have  come  to  anything  like  s  gen- 
eral neecptanw  in  the  therajieiitics  of  the  dineivsp.  Some  good  aiithoritJF* 
recommend  tb«  adniiniHli-nlion  of  men-ury  iiili-rnnlly,  with  th**  view  of  has- 
tening tbe  ab«*orption  of  tlie  exudation  and  preventing  m  rwiirrenee-  For 
this  purpoee  from  live  to  tea  oentigmmtnen  of  calomel  are  to  be  g^ven  rvei; 
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two  boors  until  the  itfTcfts  arv  laiuiifMtn].  Tliiti  may  hv  luwixtc*]  by  iutino- 
tioDSof  mcrciirinl  ointment. 

When  tUe  ii>ni«i  Imt*  beconit?  iilwratetl,  it  should  be  treated  In*  aU'opine 
au<l  hot  a|)|iU<:atioDe.  Cauterization  of  the  ulcers  nbould  uol  usually  bf 
atiempted  in  the  first  stages,  Biuce  they  an-  liiii',  for  the  nio^l  jiart,  (o  lowen^ 
vitality  and  nitt  altogether  to  niicn>bie  iiil«etion.  I^tor,  however,  when 
naolution  b  setting  in  uiid  vitality  hus  returned,  fanterizalioii  iviiii  the 
actual  cautery  or  with  fortiiiilia  1  to  00  \a  useful. 

louring  the  »tug4.-  of  ri<.-atrizutioD  <^are  ehutihl  be  taken  to  prevent  adhe- 
sioa  between  tlie  lidti  and  th(-  ball,  which  is  likely  to  take  |daee  when  the 
two  raw  aurlacea  are  brought  together.  The  lids  Blmuld  be  niovtd  fm- 
qut-ndy  over  the  surface  of  the  ball,  and  it  may  be  nwxwury  tn  intnidui*' 
a  bit  of  thin  eharpic  Ih'Iwwmi  tlieni  to  ket-p  ihe  raw  flurf»or»  u[>art  Where 
this  is  not  tlionght  advisable,  the  free  use  of  va^Iine  ie  r^coiunii^nded  Jbr 
the  tame  purpose  and  as  a  protwtiou  of  tlie  raw  surfaces. 

While  this  article  is  being  written,  the  value  of  the  oaiim-Uierapi)  io 
diphtheria  is  under  dUeusslon,  with  a  large  prepuiidemuoc  of  opinion  in 
fiivor  of  its  uKfuIness.  It*  employ  nit-nt.  tlicrefun.',  will  prolwildy  forma 
prroninent  feature  in  the  future  treatment  of  tbuee  forms  of  mujunetivitig 
in  which  the  Klebe-IjoefSer  baeillns  xn  found ;  in  fact,  many  cases  suoress- 
jully  trealtil  in  this  way  have  beeu  already  re|)orted. 

TW  ciiimpiun  which  rei«ultr<  from  die  lifatncial  otnlraction  of  the  con* 
jnneiiva  i.^  to  be  Iraittxl  Musically  in  the  same  way  w»  tiiat  ariiting  from 
Irachuma  or  oilier  ciealrieial  shrinking  of  the  conjunctiva. 

X.  chronic  Joim  of  raembranons  eonjii nctivitis  has  Itoen  ol>eerved  by 
NetdeAliip  (1880),  Critchett  and  Juler  (1883),  Howe  (1897),  and  othere, 
in  which  tlie  membrane  in  formed  and  Ibruwn  olT  almost  daily  fur  weeks 
nt  a  time,  the  whole  diseow  hif^tin^  many  montliH.  The  niembmm-  is  on 
and  not  in  the  conjunctiva,  tiud  the  conjiinctivul  substance  is  uot  di-stroyed. 
Id  IJriwt-'t)  ca^e  a  streptococcus  nns  the  mi(.TobL-  found. 

SCBOFt;ZjQt*B,  l.VllPHATrC,  OB  STBUM"1'8  CONJUNCTIVITIS  (PHLYCTESHT- 
LAB  COK.tUNCTri'ITI8 ;  UERPEFl  CONJI'NCTIV.E). 
Thelbrrasof  coojunctivilis  VTG  have  lulliertu  coitsiderKt  are  to  be  classed 
'amMUg  ihe  infcelious  diwasi-j*.  so  far  aa  they  dep*'nd  primarily  nimn  the 
intnidiH-liou  uf  jxitholtigical  gt-rnis  fiiiiii  without,  iboiigli  ic  presiipiHises  a 
gnmnd  prepantl  liir  their  growth  and  developmcDl.  There  is  another  quite 
di«ttnet  eltnw  of  »>njtim-livitid(-.H  whiili  iwf  Io  be  rcganled  as  expressions  of 
dyscfiwiie,  antl  though  thoy  may  niid  prolmbly  do  require  a  Bpet-ial  germ  for 
their  mii^ntion,  yet  the  condition  of  the  fretieral  system  and  the  stale  of  Ihe 
mitriliun  arc  itn]Kirtant  if  nut  llic  prime  farlom. 

The  dyHcrofiia  known  as  scrofula  or  strumn  maniJcsts  itself  in  the 
conjunctiva  more  frequently  than  any  other  ducase  of  malnutrition,  and  is 
wpeciallj  frequent  in  children,  though  adulttt  are  by  no  means  free  from 
it.     It  mtuit  not  lie  tinderstood,  however,  that  the  appcarani.'u  of  vesicles  on 
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the  conjiinctivu  is  a  »>rtaiu  iudication  uf  t«tjil>]ish«d  ficnifiiln,  for  w  uHirn 
fimi  tliern  during  ti  tcni)H>niry  loMfring  wf  llie  nutritive  power?  in  cliildren 
who  arc  uppaiimtly  sirong  niid  .■•how  in>  (^■idcjices  of  the  dysti-asia  elae- 
where,  and  tUere  are  vasii^  of  pronoiitirt^  and  severe  forma  of  strumoas  dis- 
eofHi  in  whicli  the  conjuuctiva  is  eligtitly  or  not  ut  all  aflwlixl.     Stiil,  the 

a]>i>eamncr  of  Uuh;  vusi(;l«'fi  ou  tlii- 
oonjuuctivs  can  be  accepted  as  a  cer- 
tain sign  of  faulty  aj^iinilatioii,  and 
gtmerally  uf  an  iiu[>uveri»ibed  wiidi- 
^  /  ' (ti/7J^7^r    .^fer.  r       tion  of  the  blood. 

It  would  »wm  j>ndi«lili*,  t^jo,  that 
ID  Eunic  inB(niKM«  at  Icsjrt  the  vO^icUw 
art!  tjie  niautfoftutioDs  uf  a  dorangc- 
niL-ut  at  the  iiervp-centres  analogous 
tu,  if  not  identical  with,  lltnt  cauitiiig 
hiT{H>»  7.*«Ai't,  We  can  lianlly  n^ 
swftiitfw  conju«*«viti.;  i.i.n.n.«ut«.^ne  00    f^^^^^  wlierwise  fur  the  vpr>-*  pro- 

wcti  lino  ol  llic  conioa,  '     ' 

nounced  nervous  Rvniptonis,  siH-h  as 
SBTere  |nin,  Uu-TvmtilioiJ,  and  phuiopliobia,  wliicli  we  not  uBciininiMnly  see. 
ThcTu  is  no  otlivr  diMauu  wliivli  varies  so  widely  in  the  inlenuty  of  itd 
symptom?;  and,  what  ii^  still  nioro  runiarkable,  the  Mibjeellve  symptrinia 
do  not  seem  to  bear  any  direft  relation  t<i  the  c)UJ(x.-tiv(:  niam festal ioa<«. 
Frequently  a  luinute  vesicle,  especially  If  situated  oil  tlic  coriica  or  on  the 
scJcro-coroiiil  miirgiii,  will  be  oKsocriatcd  uidi  the  uii>?t  intense  pain,  photo- 
phobia, and  liK'ryniation  persisting  for  days  ami  weeks,  while  two  nr  three 
large  ones  scattered  over  liie  ttuijunetiva  give  rise  lo  cimi|)ani lively  little 
iacoQvcnieDce.  This  is  due,  probably,  to  two  causes,  aeimrately  or  oouf 
hined, — namely,  the  extreme  siiwfplibility  of  the  ner^-oits  system  and  tlic 
pi-ei«ure  tuadu  dii'ectly  on  the  tilnnicnt  of  n  nerve  by  tlic  exudation.  Thi* 
latter  in  inure  apt  to  be  the  ra.^  where  the  vesicle  it.  liituateil  on  the  con* 
junetivul  layer  of  ih*;  wniai,  where  the  nervous  supply  of  the  tilth  [jair 
is  mure  gi-n<-niiiH,  and  the  arrangement  uf  the  lermiiml  filnmcnt^  auioiig 
the  epithelial  layers  Ik  such  as  lo  lead  more  readily  to  such  prvasure.  In 
tl»o  Kinie  yf&y  we  may  acroiint  for  diflereiic^  in  the  M>verily  of  ^iirionn 
attacks  in  the  minw  |>erson,  one  bciug  mild,  and  another,  with  the  isuoc 
objective  uppeumnnis,  very  seven-. 

The  location  of  ttic  cxiulatc  niny  be  on  the  coiijnnctivB  pwper,  or  iu  the 
epitlic'lial  Iay€ri>f  the  rornia,  which  is  nintiiiuonsBnil  anatomically  identical 
with  that  of  the  conjuncliva  of  the  SL-Iera.  The  exudate  lice  Iwtweeu  tli« 
cpitlieliuni  mid  the  layer  of  Bowman,  and  is  not,  aa  a  rule,  fluid,  but  oou- 
flifttsof  an  aggregation  of  round  Iymph..id  ocUs,  as  shown  in  Fig.  3.  The 
disapiicarance  of  tlie  cxmlutt-  takes  plnee  from  the  ii|iex  in  the  form  of  an 
ulcer,  which,  however,  tonn  IkiiIs  over  by  the  formation  of  tlic  new  epitbe- 
Hum  and  Ii-avof  no  !*ear.  WJK-n  Uie  pi-ooess  extends  dcL-pcr,  whicli  it  some- 
times does,  mid  affwts  thi'  layers  of  the  cornea  proper,  causing  a  genuine 
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llilTChMiulii  «)ii]unirtl'TO.—C  cornea:  B.  Bowmtii  n 
mcinlmintt;  E.  eplUicIiuui ;  F.  aalI*eU(>u  of  Ijrnipliold 
Mil*  unilor  Elie  cpllhciliim;  A,  IjnijilinKt  cclli  unoiig 
tilt  r|vnht11il  pctli;  H,  ncrre  nUmcnl   nltta  IjlOphOlil 

cell*  kIodi  lis  coum:.    lAfttr  lamiioll.) 


beratitifl,  Uie  exudate  miiy  ^ttll  be  ab4orbi-d  witlmiit  a  N:ar  ifUKTc  hn.t  bvvii 
no  lueti  of  tlw  rt)ni«il  tii«u<>.  But  if  tho  t.'ortital  W^ik  lias  lieet»  dt-stroywl 
iu  plun-  lit  IiIImI  with  cicatricial  tUsit«  wliicij  iviiisiiLs  nimqiie.  Th<?8c  ul(«r« 
OT  tliecurnea  not  inftwiuently  aasume  a  scrpigiuuus  dmrartor,  creeping  over 
Uie  tnirfoce  and  beinj^  lbllitH-»]  l>y  n  U-oAi  oi'  vc-»«<.-U,  the-  so-call»t  ftuxicalar 
keraiiiin.  These  manifi-hlations,  liowcver,  are  due  to  Uie  imiikntalloii  of 
UKitiicr  iufi<clun)  uii  the  iiliicr  <aiti<e(l  by  ihe  pltlycte-nula. 

TLc  vburarteristtc  pathologieal  change  \a  wlial  ajijicara  U>  be  a  vesicle 
whicli  vark-s  in  size  from  tliat 

oi  a  pin-liead  or  ^i^en  lens  to  a  Fia-  s. 

bleb  three  or  four  milliiu«tret) 
in  diameter  and  u|i[iruucr)iiiig 
dial  of  a  bulb. 

Thecxitdatcigjtidt  uadcror 
in  the  epithelial  layer,  and  tliC! 
wDteiits  are  iisuully  cluir  ivud 
sekloai  purtiWt ;  it  \*  tiol.  fluid, 
but,  att  lia.-4  Ixy^i  i)i>t«>l  nljovu, 
outuJ!iti>  of  a  collcetiim  of  lym- 
phoid cells.  The  a^wocialed  eou* 
JDOctival    ^-a9culariKatioa    may 

be  only  a  Iiiii»<*ii  of  fim-  vtwsel-s  running  from  the  wjiiator  of  tli<>  hall  forward 
to  unite  at  the  bu^i-  of  the  phlyvteiiiiln  (Fij^.  '-),  the  i-emaiiidcr  of  the  cou- 
jnurliva  being  perfetily  clear,  or  it  may  be  general  and  diffii.-^*.  approaebiiig 
that  of  a  Riuoo-pnriileut  e-Mijnuctivitic^.     In  nil  l^it  exec|itii.>iial  cases,  how- 
ever, tliecoiijiiuHivalchaiijp^jin-  mor-t  pmiioininil  artuiml  (lie  |iblyetetii]lu. 
Tbougli  UBuaily  aiitglp,  there  nrny  be  any  uiimbor  of  th»<i>  pblyotfuulii!,  niid 
sonwtiiups  ihry  foi-m  u  rirvlet  around  the  hnse  of  tin?  fornca.     Then-  in  fre- 
qncntly  associated  vritb  the  coojuuctival  disease  a  swolleii  condition  of  tlie 
edges  of  the  lidn,  and  eometimcs  of  the  whole  lid,  due  to  s  coiivomitaut  alfoc- 
ttuD  of  tlie  tarsus.     The  di^-Iiar^-  is  watery  in  the  cagen  n*hcre  there  h  a 
great  deal  of  photophobia  or  when-  the  other  nervous  syniptuiii^  lire  prooil- 
ueut.  but  where  iLcrc  in  much  anwiciuicd  jicueml  L'oiijiiiictivitm  it  m  mucous 
■  or  tnTic(i-|Kinilcnt.     The  diivhargr  from   llio  eye  id  oHoq  very  iu-riti  and 
KgnsTA  nn  eexcnia  of  the  ohot.'k'^  ovor  u-lii<-h  it  floivs  and  of  the  lipK  and 
^nk  iniiide  nf  the  now.     In  l>ailly  nourished  and  ill-cared-for  rhildivn  the 
whole  (ate  i»  aorueliiucb  covered  with  scnlis  suid  ex*>()riatioiie  as  a  result  of 
this  irriiaiion.     lu  cases  of  ])er»!»t<'ni  blepharoajKism  we  not  infi-ecjueutly 
find  excoriation  ami  ulceration  in  the  fold»?of  the  ^kJii  at  the  outer  cautbue, 
I  which,  by  n-lk-x  action,  tend  to  keep  up  the  Hpanni  of  the  orbicutaris. 
^^^AVhcii  Uic  blcphartwinsm  in  very  intcniK-  and  olietiniilc,  with  cunMideiiihlc 
^^Hwllr^  of  the   lidt«  and   tiin^us,  there  ia  Hoinetiiiicif  o.  Uitul  eversion  of  tli? 
lids  (oeiopin  conjiinrtjvie),  which  may  remain  even  ntk>r  the  orif^iinl  caiiso 
hw  subsided.    The  a<:tual  pain,  outride  of  the  pbotopbobiii,  is  not  usually 
great.     Tbe  dread  of  light,  bon'«ver,  which  is  sometimes  found  in  youog 
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diildrcD  is  cxtrerni-.  They  t»wU  llie  diirk«*t  PoriKTof  tiw  mnai  iind  bur^- 
tlic  wbole  law  deep  (Jown  in  a  [hUow,  the  I«?«Rt  rny  of  light  seeming  suf- 
ficient to  cause  thetii  the  greatest  agony  even  when  t'alliii);  on  the  tightly 
dcvMxl  Ii(l^.  This  by  keeping  the  patloiit  closely  houaed  and  hy  preventing 
pn>{ifr  (rxrivine  tends  greatly  to  depresd  ti(il)  lower  tlie  vital  foroes  aad  thiu 
aggravati;  the  liiixlamenlal  i^us*'  uf  the  diseafii!. 

The  a|)|)ctite  ifi  nearly  always  poor,  and  very  trerjiiently  depravttl, 
there  being  a  craving  for  iiidigtetiblp  and  unwholesome  articles  of  food. 
Candicii,  ilw'eetmeatl^,  aud  paslry  are  preferri'd  to  more  nutritions  subetances. 
Tliere  L*  nearly  »hvuys  a  swulliiig  of  the  subiuaxillary  aod  tJie  preauriciilar 
glands  and  they  nnt  infrt-qneutly  suppiimlc. 

The  conditiuu  underlyiug  the  vyv  alTectiwn  may  be  idiopathic  or  niay  bt 
tlie  result  of  debilitating  di^cswc.  The  oximthenmtn  nre,  jicrhaptt,  more  fn> 
queutly  followed  by  attucki!  of  Hcroluloii»«  ophthalmia  tiinu  tli<^  olhor  diseases 
of  uliildhoud.    The  diai-ase  i^  nut  oAcu  met  with  undi-r  the  first  year  uf  life. 

No  initTobc  iios  yet  bc*.-D  isolul-i-d  tia  tlie  special  ageut  in  pi'odiiring 
KtniiDouitophthiiliuin. 

In  the  (natmenf  of  iwriifiiloiw  eonjiinetivitis  we  arc  governed  largely  hy 
tlie  severity  uf  the  atlaek.  In  the  mild  cases,  where  there  is  no  photophobia 
and  but  little  attendant  conjunctivitis,  the  local  trealioent  should  be  limited 
to  a  mild  untiiteplio,  a»  lun-ie  aeid  solution,  or  Bodium  biboraie  solution,  gr. 
X  ad  5i,  dnippod  in  the  eyr  threo  times  a  day,  with  pmtertion  of  the  eyes 
from  overwork  and  fn>m  the  bright  glare  of  snnlight  and  artiftrial  light 
by  e]inde«  or  protective  spectacles,  with  iicrliaps  a  tonic  of  tjuiniue  and  iron, 
and  attentiun  to  diet  and  t^letp.  Plenty  of  out-door  exercise  eliouKl  l>e  !□■ 
glitt'd  (^in  evon  in  cases  whcrt-  tlie  photophobia  is  considerable.  In  .<<iich 
ctig^s  the  exudation  usually  di«ip|>eant  in  froHi  four  days  to  a  week,  leaving 
no  ill  cffixts  behind. 

The  severest  (a.'>*?i,  however,  tax  the  «kill  and  patience  of  surgeon  and 
attfndatil  alike  to  llic  utnioat.  Eve-r>*  attempt  to  make  an  examination 
or  to  do  uuything  to  the  vye  ia  a  struggle,  and  yet  this  ninst  !)e  done  two  or 
tJiroe  liimw  o  duy.  In  the  less  pevere  casc«,  when-  ihe  photophobia  in  not 
grmt,  a  littlo  c^niet  coaxing  will  otleii  ftiieeeed  in  obtaining  for  iis  a  view  of 
llic  cstHMii.  Place  Ihe  little  patient  with  it.s  back  to  the  light,  and,  witliont 
loiiehing  the  eye,  try  to  get  it  to  follow  the  finger  or  a  watch  or  other 
objivt  held  in  the  baud  as  tt  is  moved  in  fnmtof  it.  Nwirly  ahvays  tlitfi 
•iK\>a<eda  in  obljiining  some  separation  of  the  lids.  The  moment  the  eye  is 
liHielH'd,  however,  it  will  be  tightly  elosed,  and  fon*  is  then  usually  neoes- 
■ary  tn  opni  it, 

Tlu'  Ant  extiniinntion,  wliicli  ahoiild  1m-  tliomugh,  it  is  br«  to  tuake 
UHotT  el(l<>i>«>lonii  when  the  photriphobiii  ip«  ver>-  inti-ni*  or  the  coAxing 
ntolliial  fttik  It  dwms  lesfi  inhnmnu,  and  there  is  les»  danger  of  doing 
iniury  \*>  llto  rye  than  in  the  effort  to  ojien  the  lids  forcibly.  Tbi»  latt«r, 
howvvvr,  iuu>i  Im>  the  iwnnl  pr«x*iling,  and  it  slionld  be  jK-rformeil  with 
»X\VMliu^  i«r«.     The  head  of  tlie  cbiid  should  lx>  held  finnlv  between  the 
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kucs  of  the  operator  white  ite  arms  aiitl  legs  are  restrained  l>y  on  attciulant. 
T1i«  tida  being  n-iped  dry,  th^  fbretiiigor  of  tli«  right  iiand  Li  j>1a<ied  on  tlie 
«Jgt  i»f  lilt  up[)iT  lid  and  tiw  whulf  lid  pu^tliud  lirndy  lackwaiil  and  ii|,>- 
wurd,  wliik-  iJiL-  tliiind)  of  tlic  Icl^  hand  jKillit  the  lower  lid  duunward.  The 
c^'oball  u  then  tmcownxl  to  cxiirn!  tint  ion.  Care  must  lie  taken  to  hold  the 
cdgM  of  the  lidtf  tirnitf  agninst  the  ball,  othernw  tll«  lid  will  be  everted 
and  the  ooniea  covcrpd  by  tht?  t-xiiu^-d  tai'siu.  The  loisl  upjilieatiom  in 
Kvtxt  caara  should  be  aoothin^,  and  mnun^  the  reincdii-H  cuaiinc  and  utropitiu 
are  tlw  hcrt,  A  drop  of  a  one  |ht  4i-iit.  Milntloti  of  ooi-h  uboidd  Ik'  pnt  !n 
Ute  ovc  tlirec  tiine*i  a  thw.  They  cnii  l>e  iisi>l  tingl)'  or  oonibin^d.  Cocaine 
has  a  good  effect  oil  tlio  photophobia  nnd  hlopharogpusm,  »ud  if  cmptoyixl 
first  niak^s  the  iise  of  atropine  easier  and  mure  efli'ctive. 

The  excnriatjon  of  the  face  canoed  hy  the  acri<l  diiK'linrge  Mhunld  be 
trmted  by  oxide  of  zino  olutment  or  by  un  oinlimrnt  uf  the  ydlow  oxide 
of  nierpuiT,  gr.  i  to  sii  of  cii-anolin4\  Tim  fismrrs  of  the  onter  cnnthiw,  if 
dwp,  sliould  Ix:  thonitighly  <'iiutrriKrd  with  nitrate  of  silver.  Their  heal- 
ing is  often  accompanied  by  a  prompt  amelioration  of  the  blepharospasm. 
Another  niut^  efHcient  remedy  for  ble|)lmn»pntuii  is  the  immersion  nf  th(- 
tarv  of  tliQ  ebild  in  cold  water.  It  usually  Htru^la^  violently  a^ainut  thfu, 
bttt  when  it^  heud  is  taken  out  of  the  l>iL<>]n,  in  its  cfTort  to  n^in  breutli  it 
frequently  opens  the  Iid»  wide  whieh  have  been  closed  tightly  for  iiiuuy 
weckv.  Anotlier  method  is  to  kc<ep  the  lid«  forcibly  apiirt  willi  a  i^ring 
ttpecuhim  iur  soni«  minutes  uuee  or  twtoe  a  day. 

If  the  ulceration  hu»t  extcDdid  bt-low  the  epitheliiini  into  the  tissues  of 
the  oorm-a  pi-ojKT,  and  purtieolurly  if  it  h1iuw»  u  icud<.-iiey  to  eprutd,  eaiitor- 
izatiofi  vf  the  ukrr  in  valuable  lx*th  in  flopping  (lie  pri>grei»  of  the  ule*>r 
and  in  nllnying  the  pliotopliobin.  This  may  \x  done  by  the  cniitrry  (ar-tital 
or  galvano-),  nitrate  of  silver,  or  rarlwlic  arid.  This  latter  I  have  foimd 
verj"  satislactory  wlien  applied  after  the  ulcer  had  been  scraped  clean. 
Fortnnlin  I  to  60  ean  In?  tiised  for  (he  same  purpose.  In  those  eases  wliei'e 
the  conjiinrtiviti*  w  pronounoed  and  there  iit  a  mneoiis  or  mueo-purulent 
discfaar^,  and  where  phntophobta  m  no  lonjfer  prcMeut  in  any  <;(>naidemhU> 
UQonnt,  nitrate  of  silver  two  or  thrtH.-  gruins  tu  the  ounce,  applic<I  to  the 
(conjunctiva  twice  a  day,  is  indicated,  as  well  as  the  other  treatment  of  tbiH 
form  of  conjiinrtivitifi. 

From  til*?  earliest  tinier,  almost,  calomel  tins  been  used  as  a  lomi  appli- 
ration  in  this  form  of  eonjiinetivitis,  A  quantity  of  cailoniel  jMwdered  as 
finelv  Of  mn  Ik-  !.■*  diislwl  diri-»rt]y  into  llie  eyes*  once  or  twice  a  day.  It  ia 
probably  slowly  <*onveit«l  into  the  biehlnride  and  thus  operates  as  an  anti- 
septic. It  should  not  lie  used  at  the  !«ame  time  that  tli«  intUdes  »i«  given 
internally,  eince  iIk-  two  will  fonu  a  very  (aiiKiic  mercurio  io<lide  which  is 
hiphly  Irritating.  With  the  same  tliera])eiitic  object  in  view,  the  snlve  of 
Pagonsteeher  (hyd.  oxid.  flax*.,  gr.  ii,  cosmoline,  311)  may  !»  introduced  into 
the  eye  and  afterwards  distributed  over  the  Murfiiee  by  getitly  nibbing  tht-  lids. 

.AetcntJon  tu  tiie  gencml  couditiou  of  the  patient  iaof  prime  importance. 
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Ever^-tliing  ehtnilti  \k  <loni'  to  iiQprftVc  tlio  niiiritJon  aiid  luwist  l!io  a.-vymi- 
latjoo.  Only  llio  most  mitritious  artic-W  n(  food  nhoiiW  Ik-  uilowwl,  mid 
ood-IiviT  oil  18  always  beiielirial.  The  articles  of  dipt  most  etrongly  iii- 
di»tc^l  tu'«  millc,  cjfgH,  beef,  mutton,  mid  fowl ;  nn  pork  or  veal ;  very 
litilf  biTwl  or  |)f»tati)t^  ;  no  migar  or  fiat ;  tea  and  coffee  in  groat  mixlera- 
tion.  Foot!  elioiild  k'  takpn  frwiuiJiitly  ruilicr  tliau  in  iai-^  iiuautilii's  ai  a 
titnu.  Of  (Iriiga,  the  iodide  of  inm  in  that  whit^li  iit  must  gvuctully  umiI. 
From  fiftwu  to  tlilrtv  dro[«s  of  the  syrup  !n  lisilf  n  gliws  ..if  wiitcr  ithonhl  Ik' 
giv<'n  to  u  child  three  time^i  a  ttuy.  TIk-  piitioiit  »l)oidil  be  in  th<.*  ojK-n  nir 
08  much  iLS  posHilile,  ami  Hliuuld  be  (akcii  iu  suniiiicr  to  tlie  inoimtaiDti  ratlier 
than  to  the  sea-slinrr,  on  lu^ount  of  the  glare  of  the  latier,  Batbin^;  in  salt 
water,  however,  is  a  valuable  tlifni[)entie  agi^nt. 

If  there  lie  any  eoneoiiiltniil  dr,-«-u.-;*t  of  thi:'  nasal  [KLSsagnii,  it  iilionUl  1)* 
treated  thoroughly.  There  can  he  no  tjneitinn  that,  in  ehildren  espwially, 
there  i«  a  ilowt'uunwtioii  between  (he  nasral  and  theronjnnctival  inflamtnii- 
tiou8,  and  tlie  tn.tittui.iil  of  the  noiie-trouhlc  is  promptly  followed  by  aD 
adiflionttluii  or  cure  of  the  ooujunctival  inflainniation. 

Sc'bool-ehildren  in  pnrtii-iiliir  should  be  (am^fuUy  examtiipd  hs  to  their 
optical  condition,  and  all  anotuulica  of  refraction  and  disturbed  muscular 
balauce  carefiillv  attended  to. 


ORANULATJO.V  OF  THE  CONJUHCTIVA  (GBANULAR  IJDS). 

Uudvr  thin  heading  we  uliull  euDHider  tlioac  discfiAes  of  the  conjuucttva 
whose  chief  charactcrietic  is  a  grauulur  or  uneven  upjKvntnoo  of  the  eon- 
juDctival  Burfaci-. 

Concerning  thuu?  diiwisos  the  mmtt  widely  difftring  opiiiions  are  held  as 
n^anlK  nature,  causes,  pathology,  and  irt'atmi-ut,  and  a  full  exiHisiliuu  of 
tlif!*e  varying  vie^vs  would  n,-i|iiirf  a  vohiiuv  to  ilm*M".  Tbey  arc  thought 
by  Bonie  to  be  purely  kmtl  afffS-'lioiM,  by  others  to  Ix-  tlieexpn"**ionaof  #omo 
|];eiienilly  opcmtiog  cii»».  They  are  rt^nled  in  »omc  quarters  u  highly 
oontajiions,  in  others  an  haixlly  coDlagions  at  all.  Some  claim  lo  have  found 
their  si>efific  microbes,  while  other  equally  coni|)cteut  observers  deuy  their 
deniuiieitratioD.  The  methods  of  trcatineiit  in  clelall  are  as  niinioroiis  a-<  ttx- 
aulhora  who  have  written  about  them,  or  almost  Rt>  llie  hidividual  pmdi- 
tioiieitL  The  lileraUire  on  tJie  mihjt^et  is  immeniu*  in  itn  ma-is,  and  a  9tndy 
of  it  iit  apt  (o  lead  to  ouiifti^ton  rather  than  to  clarity  nf  opiuiou  concerning 
oiic  of  the  aK«t  iwrioug  di^^eases  to  which  the  eye  is  liable.  The  most  that 
can  bo  done,  therefore,  widiin  the  liaiits  allon-ed  to  this  article  is  to  exprtsd 
the  personal  opinion  of  ihe  writer  on  ttiisw  various  points,  liaiied  on  hie  ol>- 
Ber\'ntiou  mid  reading,  without  rtoitiiig  a  hi«lor>'  iu  detail  of  tin-  nnmcroufl 
Uxiirii'!*  and  praotifies  that  havo  Wm  jidvum-eii  frnm  time  to  lime  by  Iii- 
vcstigatiirs  and  .4tndent3  in  vnriouH  j>arl»  t)r  the  world,  i-ach  of  whidi  has 
probably  onntaiunl  itome  grain  of  truth  that  will  at  lost  find  an  abidiiig- 
place  in  the  golden  granarj-  of  K-ientifie  knowledge. 

"Qi-aiiolar  lids"  is  not,  from  a  eliuinal   jioint  of  view,  a  iiingle  diMtuV. 
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Tl  tuny  1)0  Uut  Uic  {uitlmloifiHt  t>r  llic  fiihin'  will  l>o  nbli^  to  domonstnitti 

a  ivmmon  origin  nf  the  i)iifi>rf>nt  variptii's  of  granular  liii«  mrt  with  cliti- 

ifalliTf  but  wilb  our  present  kiiowlislgc  Uiis 

taniiot    be    cnnfidently   afBnued,    and    vre 

are  juiittfiM],  l>y  their  «>iirHe,  jiatlmlogical 

cbuugps,   mid    ttu'iuiuutiim,   in    iimkiti^   at 

IriD^  mt>  broud  ^iic-ml  divi.-uiitLt  wliii-li 

can  viT\'  w«)l  be  Miulicd  iii(U-)R-iitlciitly  as 

n-^rd«    (beir   clinical    inaoirMtulJonfi  aud 

tniilm«ul.    Tbffio  are  siinplo  gnuular  or 

fuUiciilar  oonjimctivitis  and  trufiuuua. 

Simple  OraDular  Ooi^uncti7itia 
^FoUioul&r  Conjunutivitu). — I  n  diU  form 
of  disease  die  Burlitcc  of  th»  ^mlpcbnil  con- 
juucliva  (Fig.  4)  is  fovfrwl  wvlt  wiili  granules,  varying  in  siw  from  iJiat 
of  a  niiH'-M«d  to  lliv  fK>iiitwf  a  pin,  cvvnly  dietributcd,  aud  tisually  in  rows 
parallel  to  tlic  edgv  of  tl>e  lid.     Tlicy  arc  roddiitL  or  yulluwiiib  iu  ootur,aiid 

Fio.  A. 


:'777r 


Folllcalu  (-oiijiiiN  :i.  II-'..    ii  rill  iblckon- 


<v-*si 


■■-'    CSS*' 


"^i^ 


roiUcuiu  couluiuUTiiU.  tbowUiK  Uie aiiLaniud  lApllbr  wliii  ilirlr  Tiucutar aupply. a,  a. 

(After  nK«tlllIlHU1l.> 


tlw  oonjuiHniva  bwiinth  may  bo  tbifkuniH),  but  in  M)rt  and  pliable.  Tiiey 
Mxv  F<iiD|)ly  ibe  cnlaqiLd  or  liypertmiiliiM]  nunital  piipillie  ur  fuUiclcs  of  the 
nivnibranp  (Fig.  C).  Thtn'  art'  sonictiim-s  tlic  rvsnlt  of  a  long-contmunl, 
tlioagh  it  may  be  low  and  mild,  form  of  inflnnjmniion  or  simplo  tymgwtion 
of  tbo  {uirtii.  The  condition  is  also  (■alU-d  hi/pairfipftint  /xi/irftr.  U  fre- 
qncntly  remains  as  a  setjnela  uf  pitnilent  or  mum-purulent  conjunctivitis, 
biltuflen  the  b^iiiiiinf;  ia  dltlicult  or  iiD^mcs.^ihV  lo  Rx.  Sti^-phenHnn  (1896) 
eotKidm  it  in  its  simplest  form  nn  the  maiiiff^^tion  of  an  a^lcnoid  activity, 
ami  lo  tJiBt  extent  physiological.  It  xvaa  prost-iit  in  »fve]ity*five  i>er  rpnt.  of 
acbiiol -children  pxaniined  by  him.  It  has  tliia  disttuciion,  however,  that 
when  paliioloirii^l  the  hyixTtniphy  U  due  In  an  ordinary  iiiflaninialory  exu- 
dation and  cnlai^omenl  of  the  normal  pnpiUie,  with  tio  tendenos'  to  a  dcatnio- 
tive  iirocem  however  long  the  inflnmmntion  may  be  conlintted.  It  never 
mite  into  tnuJiumii.     The  occonifuuiying  symptoniE  are  thone  of  dironio 
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eoogestion  or  of  mtiirrbal  or  piinilciit  oonjiiiictivilig,  seoorclini*  H8  th«  nxw  or 
tbe  otlier  prooes^  in  the  coDJuncth'a  is  the  mure  a^^-tive.  There  la  a  feflio^ 
of  diiicoinfort  about  the  eyes,  heavinesonf  the  lidti,  more  or  Ip»h  inahility^ 
lo  ii«c  the  (-yoa,  particularly  by  artiKcial  light,  and  if  the  secretion  is  arti\'e 
there  will  be  a  {^unuiiiD^  tr)g[-ther  of  the  Vuh  on  wukiag  in  th«  morning 
and  formarbn  of  RrustK  uinong  iIk!  lafihiir.  The  cornea  is  not  nivcasarily 
nor  usually  involved,  and  tht-  bulbar  toojum-tiva  may  rcioaiu  clear  exoepi 
during  an  exaticrbatioii  duo  to  iioai«  at^-iile  iuHmniuatury  c<unditioD  or  ou 
vx]Kuiur«  to  irritating  inJlucuws,  s«i-h  as  durf,  or  biiiukv,  or  luug-j)rotracl«d 
naa  of  tlic  eyes  under  buil  illtiiniiiutiun,  or  Ui  \oes  of  sleep. 

In  some  in»tniie4^«  tins  lurm  of  granidutiun  niiiy  be  gmllerl  on  true 
trocJioiau,  m»kiu^  u  rnirfd  form.  Indeed,  in  most  esM-s  tbc  irritution  pro- 
du(.«d  by  tlio  truchonia  deposit  gives  riso  to  a  nioro  or  loss  hypertrophic 
fttatc  of  the  normal  papilln-  uf  the  t-oujmictivu.  Fullictdar  ronjuuctivitis 
liaa  this  dimimlivw  feature,  however,  m  we  have  «iiid,  that  however  long  it 
may  cunttnuc  it  di>v»  not  lend  to  a  devtruetiun  of  lilt;  eoifjiinvtiva  our  to  an 
inversion  of  the  lids. 

The  thatipcHtii-  IwUcaitan  is  to  i-ttldce  the  hypertrophy  by  an  abtiarp- 
lioo  of  the  iiiflaiuniatoiy  |n'o<luet,  TliJs  am  be  beat  iKx-oinpliatied  by  llie 
local  iifle  of  some  of  the  varloun  irritant  a.stringeiite.  AlinoHt  evety  astria- 
g*nt  in  the  materia  medii-a  hns  lieen  rw^nniniended  and  ni»ed  at  one  time  or 
annlber,  but  that  which  Uaa  found  xwmX  favor  \»  liiilpliateof  oup))er.  A 
amooth  crvBtul  is  to  be  rubbed  several  times  (according  to  the  effect  dcaired) 
over  tbo  exposed  stirlaee  of  llio  everted  conjunctiva,  and  the  excess  waslH-d 
off  with  water  by  meanfl  of  a  eamcl's-hair  bruah.  The  object  is  to  cause  a 
temporary  hypenemia  whieh  will  impnive  the  nutrition  of  the  [»irt«  and 
stimulate  the  ubsorbcute.  An  i-twhamtic  or  di-Btnictivi!  action  ia  not  dr- 
Hired.  Thisi  ii|)pliraliuii  >dioul<l  nut  be  repeakd  ofteiier  than  every  other 
day  uBUnlly,  and  in  mild  eosoa  not  ofiencr  than  twice  or  once  a  week. 
During  the  interval  zinc  sulph.  gr.  ii  ad  ^i  should  Ih.>  used  m  a  oullyrium 
twicu  a  day.  and  in  very  raild  q^h^  wIh'I-c  the  bvjK-rlrwphy  is  not  pm- 
nounced  (hi.4  may  it^wlf  aiifliee  without  tlie  Mrv  of  the  eopiier  eryntal.  A 
gtiek  of  alum  tan  be  used  for  the  same  purpose,  but  its  fulion  Is  milder. 
Should  there  be  any  fonsidprnblp  secrelion.  n  one  \wr  eent.  tiohition  of 
nitnitc  of  silver  may  be  appliid,  biu  only  for  a  limiled  time,  on  aorouot 
of  the  staining  of  the  <^<injuncliva  uliich  follows  its  prolonged  employment. 
Glycerin  and  tannin  (gr.  x  od  5i)  and  boroglyeeride  have  been  used  with 
good  effecl,  applied  onoe  a  day.  Atvtote  of  !«id  ia  nsp-ful.  Tlie  enre  of  (be 
eyes  is  u  mo^t  important  element  in  tiTtitiueuL  IJtw  by  artitiHol  light  Is 
nearly  always  Kaniiful,  nu<l  should  be  avoidMl,  ii»  aI»o  should  duM  iu>d 
Bmoke  and  vitintwl  air  of  any  kind. 

In  every  ea.'se  the  condition  of  the  nnsal  mucous  membrane  should  be 
exaniinetl  and  any  fault  found  there  removed.  Any  existiog  ametropia 
ehuuld  be  carefully  corrected,  Properly  fitted  glasses  sometimes  relieve  the 
milder  cased  as  if  by  tnagic. 
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Even  in  thutc  vaec*  in  wliitih  a  ?<ti;t]>ictiiii  of  thr  <'«exUt«)u>  tif  die 
tniclionintmis  deposit  U  not  etTong.  but  where  tliere  is  pon»Hlenibl<>  ewcliinj; 
ut'  tJii'  p«i>illfe  ai)d  the  t-oiu]itioi)  hs»  becmiie  diruiiic,  lUe  mecliank'at  tn-at- 
mcot  Uj'  '*  sajueeziD^,"  with  previous  fil!f;ht  ecariiicatiuii,  will,  in  my  opinion, 
bvor  lN-ii4^lit  in  unloading  the  tii^iioAdf  intlaiuiiiatnry  niabcrial  which  would 
be  itKiorhcd  only  with  dillic-uily  &ii<l  aiU'r  :i  long  time. 

Trscboma. — Of  all  tlip  inflanimatory  iliMeatwH  of  the  conjunctiva  this  is 
of  most  iiaportaace,  on  ucooiiutof  its  wide-spread  diflfuelua,  tlie  cbmiiidty 
of  iii*  cxiursc,  and  tbe  disaBtroiie  results  which  are  liable  tu  utti-nd  it.  Piini- 
IcDt  u>njuocti%'itis  may  b<>  more  in)me<diatuly  destriiL-tivr,  hut  fortimntety  it 
is  not  of  sucli  frequent  ootrurrcncc.  In  wtue  countries,  an  Poland  and 
RiBsia,  trachoroa  is  ibi-  cause  of  almost  fifty  per  cent,  of  all  tlie  bUadiieas, 
and  forms  from  thirty  tu  ninety  per  oenL  of  all  eye  diiteasei^  presenting  for 
tnatmeot. 

It  has  Urn  supposed  Umt  the  diwH»'  wax  introdiiin'*!  inio  Knn>|>e  in 
1802  by  ihv  Huldicn*  of  Xiipolvon  rctumiug  from  Egypt,  where  aeoutagioui^ 
opbtJutlmia  constantly  ul>uunds.  It  is  very  doubtful,  however,  whether  all 
tbe  inflainnifttory  affoctlone  of  the  conjunctiva  M-hich  wer<?  observed  at  that 
epudi  were  trae  tracliotna  as  wc  at  pnsL'Ul  rwugnize  it.  It  in  wi-taia  that 
EgypCian  opIitkalxDU,  as  wc  now  kuuw  it,  iueludi^s  oevetnl  distinct  fonus  of 
0[>iijunctivitii>,  nnd  that  truclioiuu  is  unlyoneof  them.  Itdorigin  undoubt- 
edly datm  far  hnck  into  anticiuity.'  Myjashita  gay»  itwna  known  iu  Jiipan 
more  tbau  twelve  hundi-«d  years  a^o. 

It  u  diflieuU  to  classify  trachoma  otherwiae  tliau  clinically.  No  Diicrobe 
luut  yi^  been  discovered  whivli  all  in  vei^tigators  unite  in  iickiiowltil^ing  att 
{M'ciilinr  tu  it,'  and  tlie  ]>arhologieal  nllt-riitionH  found  in  tin-  t-arly  r^tii^i.-^  are 
not  eofficit'fltly  dirtinetive  or  constant  to  warrant  a  differential  diagnonis 
on  that  ground  alone.  Tlut  tlir  rlinicul  pictiirr  in  advanwxl  triages  ia  quite 
ckor  aud  unmistakable,  and  makes  an  error  in  dia^osis  im[ioBbible. 

Trachoma  is  a  disease  of  tlic  conjunctiva,  mostly  chronic  in  ita  oouree, 
tboilgli  Bubject  to  exacerhatitiib;  and  rcmiNsrotiM  of  itil1aniniatii)ii,  due  to  a 
morbific  dqxnil  or  change  in  the  tirwuo,  which  in  time  cuiiKf?  u  dLwinicUon 
of  tile  p!irt«  sarroundin^  it,  a  ciuatrix  being  let\  loliitid  as  tli<.'  ri«ult  of  it;* 
<lisappearanoc,  with  a  marked  tendency  to  coittnidioii. 

The  app(>ant»[M?ii  aud  tnuuifc^talions  inuHt,  ttiorotorv,  differ  widely  in  the 
iliffcrent  ^tiige?  of  the  dii*i.'a»-,  tniil  lliU  circiimataucc  bad  given  rii^e.  among 
other  aui«v»,  tu  a  cls«i^ifi<stion  of  truelionia  into  numerous  varietJea,  Aiich 
a»  "uCTit*-,"  "inflammatory,"  "  mijtid,"  et(',,  eaeb  of  whieli  i.t  otdy  n  ]tiu-- 
ticular  and  special  pliaw  of  one  affertion.  The  manifestations  whieh  arc 
miully  tuoBi  prominent  are  thoae  due  to  tbe  inHammatiou  of  the  conjuno 


■  Vvt  Bit  Hccnunt  of  gTBDiilnr  onnjnnctiTitia  among  tlie  ancient  EgyptlsDi,  Giveht,  and 
BomaiiH.  ihr  n-tidtr  i''  r«f>'rn^l  W  an  article  hy  Pr.  J.  HinuliVn;,  (.■oiituineHl  iii  Cliibret'* 
"  JEtude  de  Ge»gnplilfl  cptntulmolvgiquc,"  Pwi«.  U.  Stoiiihuit,  IKQft. 

*8m  ifllolii(Mi"Miero-Org&iiiuiuof  tbB  Conjunctiva,"  by  MeFarknd  nnd  Kneoss,  In 
ToL  ti.  of  Una  i^pUu. 
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^\syfx.      Tliia  may  be  auy  mie  of  tlie  fwruis  nlrtsMly  irwited  of,  namely,  hy- 

.yQ^Qem'<^i   ooiig«*tivf,  twtarrhal,  nr   )iiinil<>nt,  aiuJ    llie   np]>eamnce  of  the 

jj^,-j->juiicti\'«  will  be  tliut  distindive  of  th»*  particular  form  present,  supei^ 

j,^jtl*'J    tu  tlml   which    is  (Hiaratiterifttic  nf  \hv  dificasi-  itwlf,    namely,  a 

.^^^•iiliiti'  "^raiiuiar*'  look  uf  the.  conjunctiva  of  Uic  lid^,  whidi  ha"  givt-u 

tli<*     )«>|iiiUr  Dame  to  the  illKensp.      In  ino<st  rsscs  of  true  tmchunui  in  a 

^f-yiiiewhnt  fldvanord    stage  tbe«c  "granulations"  are   merely  lli*  grtntly 

^,,-,1  jii-g«l  normal    papillse,  the  liyiwrti-ophy  bviug  tnclucud  by   ibi-  loiig- 

c.><.>titin)ie«l  iiilluiDmation,  Hn<l  tlicy  uUuii  liido  Ibe  trut.*  li-orlKima  gniuuUrd 

The  fTOimine  traohoma  granule  is  ewa  l>p)?t  in  tin-  c«rfy  stagtw  of  tlw 
tli***W''  initi  bofore  it  has  brought  about  tbc  ittfl«nitnntory  diaiiges  above 
lueiiti"')*^*  It  ap)H-ar»  tlieti  a^  a  small,  round,  grayi-^h,  o|iaqi)e  j^raniile, 
fr*oi*^  one  to  two  millimetres  in  cliatiii.>U'r,  ciubctldcd  in,  but  nnlii^  abnv?,  the 

level  of  tlie   conjunctival   »tir&oe 
*'"'■  •■  (Fig.  6).     These  grennles  are  «in- 

fiiied  almost  wholly  to  the  palpe- 
bral portion  of  the   conjunctiva, 
jMirtii  iilarly   that  of  the  upper  lid 
and  the  retrotarsal  fohl*.     Oo  the 
conjun<-liva  uf  the  ball  they  are 
rarely  weu.    They  may  be  limited 
to  a  small  |)ortion  of  tbo  suHaoe 
of  the  nienibiiuie,  or  may  mvnpy 
its  entire  extent,  and  an?  irivgu- 
larly  pWied,  often  in  masaea.    Tbcy 
look  not  unlike  the  spawn  of  frogs 
or  flmall  grains  of  sago,  and  have 
been  ealled  "  sagt>-graia  gi-aiiuta- 
tions"  or  *'  fmg-Htfflwu    graniila- 
tionii"    They  are  said  to  have  been  frequently  found  in  ihc  ooiijunctiv»of 
eytm  wliieh  have  never  «.ho\vu  any  sigii*  of  iuflamniation.  and  which  have 
)>mmi  i-cgi""''"'  "*  bt-althy  (Nettleship  and  ntliera) ;  though  some,  as  Stephen- 
jrtin,  n'aiiiil  iIhw  i»=  uiily  iiilargrd  nominl  folliclcw,  and  rlaim  that  they 
ne>'<""  bi'<-''""e  Inwlioiiiatinis.     From  whatever  »*oinvc  llit-y  may  cf^tm-  and 
JiiiWHM'ver  they  may  be  formed,  these  are  the  essential  juithologtr-  elements 
uf  ibe  (lineuM*,  and  (bey  an>  at  the  foinidation  of  all  the  ebangiw  and  varied 
phi>iioiiHiia  wliii'h  form  the  clinical  features  of  the  atlkrtiou.    It  would  seeta 
thai  they  ai-t  a>i  fort-igii  IkxIios  very  much  in  the  stinie  way  as  tnbertrles  do, 
Rnd,  nice  tiiburulo,  lead   to  iiiHnminiition  and  defttriictlnn  of  the  tiivtue  in 
whit'li  they  fttv  emlx-ddcd. 

Tlie  folliiwing  table,  hlighlly  modified  from  Steplienwrn  {"Epidemic 
Ojihlhulntia,"  1890),  gives  the  diffeitmial  diagnoeis,  iwint  by  point,  between 
follieiitusinof  the  (^vnijuiietiva  and  trachoma,  aa  aooeptcd  by  the  majority  of 
authorities  at  the  time  '}(  thi^  publication  : 


^^aacteiay- 
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F«/m  or  FiMiatlar  GroHulalum.  TVimAohui. 

1.  Oval  ot  rouiulbb  innKpiiKut  bodle*  tbo  1.  Roiuul,  opoqur,  ilI-<l«llDMl  bodioi,  of 

JuiiieiPf  uT  wbleh  a»v«t  oxcwfdx  from  nne  fftmyUb-vhixit  onJur  mid  nxtr«in#  (Hkbility. 

)nillitnru<«  to  one  and  k  kiUf  inUlim«tm>.  Finnly  and  ilccpljr  eailraddtd  In  tlir  coit- 

<W  »  Clint  ycllnTuli  htw,  nnnuged  in  row*  junotiva,   thrir   ilkmeUir  not  [nfn«)iMnlI(- 

punJlnl  I.i  llio  Vni  tnrdor.  muJ  dlivrrb-.    Uwt  ri'M'hn  two  lullllnintrM  cr  mocc.     T«uilvru:f 


iiurkal  in  infinior  ntratanal  Rilil. 


2.   Littlr  Ar  lui  chan^  in  the  •Inicturo  of 
U«  objuiirliviL 

S.   Wpilkuj    hjrptftmphjr  at  tipptr    Dd 

i  Tunu  nerer  Jinflinted. 
5.  DlMpfMar  Apuuuutwunljp  gcntnlly  fu>d 
l(«TQ  no  tear. 


i.  TSopbant. 
T.  NotHUintu. 


]. 

^1     (rouUWlli'u  of  the  <-iiI-<1p4bc. 

f.  Mott  frapinnt  is  penoDB  aiid«T  twcnly 

^B        lA  If  cKM.'oalasloflc 


tu  beccnic  mntlucnt   uid   fonii   bimms  or 
•MM    of    tritclivuiut'iu*      ntauriul.      MoM. 
numwoai  and  Urg^r  in  upper  retnitMnaL 
fold. 
!!.  Htnjcluni]  chnn^ef  alwatn  prtacnt. 

5.  MiirkeilbyfKrtro|tIii(<d|iapilIiagf  uppor 
tid  generally  pra#nl. 

4.  Tantu  oft*ii  involrftd. 

6.  SpiMiUnuoul  (mm  mar  iKVUr,  but  onlv 
by  cicatrjzatiun,  nbtch  niay  bo  sligtil  or  «x- 
tttiiive  Mcvordiitg  to  th«  amount  of  tlaitu 
iiirolvciL 

Q.  PtMia  nrarlir  alwa^i  prcMat  In  mnim 
dagrB*. 

7.  Kmtllb  In  the  form  of  panriiw  nr 
tilon-  In  about  tw«nt]P>llv«  pet  uoct.  of  th« 

8.  Knqut'nlly  Wdi  !»  irichiaAU,  *aUo- 
pion,  or  ■briiikin|[  of  thn  oul-dc'-'ac. 

9.  Uaj-  occur  nt  any  age. 

lOi  Conditional ly  conbMrluus. 


As  we  eoUom  ace  thow  cum  iidUI  iIk  infltuiiniatory  symploins  eeud 
ibe  iiatit'dt  to  ihc  surgeon,  tlicre  lutat  always  Ixi-n  a  *nw*lioti  nd  to  wljctlier 
tilt!  (l<-|H>^il  15  llto  cniii^c  i)i-  tilt-  n-?<iilt  of  tlie  infliiinnintioii.  From  tbc  facl 
aJxiiif  I'laUii, lK>w«-vi'r,  tliut  llvv  luivc Ixtii  fwiml  in  i'Vfn  mIiivIi  Imvr  not  bt-cn 
isfiainctl,  it  would  ap|>onr  mon-  likely  dial  tlio  inflnniiiinlion  is  not  th«  first 
step  in  tlif?  [)rooc»,  tliougli  uudoubtctlly  tlm  i))lianimii(ioii,  wlieii  it  is  odcc 
set  iip,  lacilitnte^  its  |>mgro&s  and  ecKourags  new  depoaite,  and  thus  » 
vtcimw  drrle  is  t-ompli-ted. 

It  ifi  thi.'^  which  liA:^  pivr>n  ri^c  tn  >tic  mifllakp  of  clnxKifi'iiip  nil  the 
ophthalmias  of  tl>e  KtM  iiiHicr  the  head  of  traclioiiui.  Tin-  foiulitioiis  of 
life  there  are  wifh  tm  to  loid  IC"  the  production  of  severe  forms  of  cnnjimo- 
tivilk,  and  alt  forms  of  oonjiinctivitia  are  favorable  to  the  devolopuient  of 
trw-boina  wherever  iheiv  is  a  natunil  tcndcni^y  in  that  dinsctioii. 

Tlur  »ymploau  nt'  tRU-honm  in  the  inHammatnry  Atugc  um-ompliottcd 
with  wntal  tro<ible»  are  ttiose  of  coiijimctivitie,  and  usually'  of  tin-  miicu- 
piimhitl  typ*",  l»»  romntoiily  iff  the  simple  txin^^iive  or  catarrhal  form. 
TJie  ivis  arc  luindly  ihicki-tif^l,  and  there  is  a  jiartial  ptosis.  The  inside  of 
th«  lids,  when  they  arv  pverted,  is  neen  to  lie  rmighen«l  or  "  gntniilated," 
and  .^tnrtinief'  tlief>e  gn)nulation.>«  are  ettnrniouf  in  mrjp.  In  the  i^tiigc  of 
cicstrizatioD  the  inside  of  tlte  upper  lid  piirtJcularly,  which  trnxiag  to  bcur 
Vftu.  III.— 11 
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rift*. 


W    t 


uKrr   M«B  of  UMlKHna^  atiovliic 


Ar  bniDt  of  Um'  disease,  aasumee  a  bnnt,  gristly  appttamnce,  and  there 
«•  osnaUy  lines  of  dratrizatiou  ritiiiiiri]^  leu^liwise  of  tliv  ltd,  a^  xiwwa 
!■  f^  7.     Tbis  dcstriHlioii  ol'  Ihe  funjinK-tivB  with  Ibrumtiuii  of  cJi-a- 

trlcial  liaiulij  vttrii'«  from  u  line  of  white 
fiuiitly  s«i'ri  in  (Iii'  jiwolkti  conjunctiva 
to  fl  siirlhw  of  yollo«',  dry,  aud  i-ougb 
caitilaginoiia  appearauce  wiUiuut  a  liii^> 
of  rediie&s. 

Tliere  an-  tlit^  tisiml  diwotnfttn  lutd 
ioabilily  op  difficulty  in  mmg  the  cyra, 
(»lK^'inlIy  by  artificial  light,  tlie  feeling  a» 
of  a  foi-eign  body  in  tlie  eye,  and  the  sea- 
»»tiunH  of  bunuiig,  itching,  and  heaviness 
of  the  lidtt,  etc.,  which  are  the  uonimon 
aPTompuhinicuta  of  the  variuus  forms 
of  coiijiinuiivitit).  OocitsioDnny,  however, 
tkf  MlbkTtive  avmptom^  ore  almoeit  itfV,  and  tlio  diM^aM.-  is  manifcMt  only 
OB  an  rxamiiuttioii  of  the  Ildt;.  Wlic^n  tho  ournoa  becomes  iniplicati<l,  oa 
it  atmofil  alnav*  din's  at  some  limt!  during;  (he  coiirec  of  the  di»ett!«,  we 
have  a  (otnlly  diffi-rent  set  of  phenomena.  There  are  tbeo  all  the  slam 
uf  ntnKftl  iiitliimmntion,  i;nch  tin  increased  lu4>rynintion,  photopliohta,  and 
rain  »»f  »  uouraljii*'  ebanictcr,  all  of  whi<rh  may  vary  in  di-grw  from  the 
»lu|lll«wl  |»wil'li'  til  the  most  6everc.  This  corneal  eainplieation  may  occur 
Ui  the  mrliri-  iH'riixU  of  the  disease,  but  it  usually  ap|)Gar5  in  any  ooufiidcr- 
ftbta  itttvtulty  only  v  l>eu  the  sta^e  of  cicntri/^tlon  of  ilie  CH'nJunc-liva  ha'^  set 
Ih,  Th«  ki'ruliltit  ii>  to  a  large;  extent  a  purely  mtvliaiiical  one,  due  to  rioii> 
aduil  iV^i^tloii  of  the  rough  conjunctiva  over  the  surface  of  the  eomi-n.  or 
hi  |tM>  i'HW*i»lt  i»f  ''"^  inliiniwl  cilia  over  the  linll.  Thic  form  v(  koralitiK  is 
^IHiUti  «•  i"»tiini»*.  f"<^  '"'*  ^**^'°  Bubdividwl  into  two  forma,  pannuii  c.-asm» 
«)u-ii  It  U  dt'A,  m»d  pantiug  tfnui»  when  it  is  slight.  In  tlie  first  fonu  tbe 
»«v*Ui*  v<t  ll«'  i»nM'«  is  w  overlaid  nitli  newly  formed  vexitla  and  liseue 
Ut»W)|iMi'  liki>H  flmhy  mass  which  hidci^  the  iris  toUiUy  frutu  victr.  It 
hi  a^MI^  Owl  ihv  tnu'lioma  j^iiule  may  np^H'ar  on  the  Mirfaco  or  tn  tlie 
Simm  vi  tlw  rttnwa  '•'"'If.  ""''  ''*"t  the  panniis  is  hut  the  niaiiifc!»tntion 
^,C  ,  aitoit*  pnKt*8on  the  ooniai.  nince  the  cornenl  tronhle  often 

^^  ^^  .  inr\'  ihe  in»ide  of  the  lid  becomes  rough.     There  are  many 

llu%  tthU^  wJlit  (»» tlie  probability  of  tliis  lieing  true,  especially  wbeu  the 
iWMiu*  M\-(ir«  vtTV  early  in  the  disease  and  is  limited  to  (he  epithelial 
Un^vk  ol  On-  w«rm«, 

1  ^u>  111  thi)  nio*l  ■rrioiii'  compliutLion^  or  results  of  tmchoma  is  llie  in- 
^l,  l),v   IHIT*'*  "i"*"''^  by  the  (itntniclion  of  tlic  cicatrix   following 

tkkt  vfe-  *  "'  *'"'  «"y""*^'^'"  "'»'  of"  tl"'  adjacent  i«irt  of  the   tawiw 

i^^  .i>ilitli<li  i*  known  as  rntropuni.     (See  article  on  Oiscaseti  uf 

'i%»  (iM'tUVUlg  v-j'  the  tareua  when  it  is  of  any  eon»idvrabIe  degree  bnn^ 
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tfac  ejeliflbcs  ia  coi)tai(.-t  with  llio  bnll,  aud  th«ae  by  their  coDslaiit  irritatioQ 
kri'l*  lip  ilw  komtitiii,  and,  iti  fari,  i-onHtitiiie  one  of  the  iiioni  lni[H>rtniii 
og^-nts  in  tlie  majority  of  casm  in  bringing  alioiit  tho  disjiftrmis  results 
of  tradioma.  For  we  munt  brar  in  mind  here,  as  in  blennorrlicea  of  the 
CDDJunct)\'a,  that  it  b  tlie  integrity  of  the  cornea  which  is  endangered  and 
whicb  we  have  to  guard.  The  inBammation  of  the  cornea  h  not  always  of 
the  pmliferativp  form  (jwnnus)  of  which  we  have  B|wke«.  The  keralttis 
often  enda  in  til<»ratinn  or  softening  of  the  ti^ue«,  resulting  in  portiul  or 
tutal  opacity  {lciht>Ria)  or  vtupiiyluina,  ur  even,  in  very  iscven-  cases,  iu 
panoplilIuilmitiH  and  :tlix>|>hy  of  the  hull. 

As  bm  been  nlrt-ady  mcntiunod,  ooc  ehamcterietio  of  the  Hi^niso  ie  its 
|)n>nL'ne^  to  cxitn-rhaiioiii*  ami  remissions  This  may  Ix-  accounted  for, 
lurdy  at  l(a»t,  on  tlH,-  Ufi^uinjition  of  a  fresh  deposit  of  the  traclioiiuttoaa 
malci'ial  at  eacb  reitewal  of  the  acute  inttainniatton.  The  altaok^  nan  often 
be  referred  to  on  expfiwre  to  nnuHiml  irritating  infliiencv*,  snch  ai*  smoke, 
ditft.  vitiatpd  atmosphere,  or  sudden  change  of  temijenitnre.  It  can  coti- 
tiniip  with  pcriodicnl  attacks,  ihongh  it  may  be  at  long  intenal:',  fmm 
diildhood  to  old  age. 

Very  young  children  are  not  an  likely  to  be  attacked,  probably  because 
the  adenoid  tiwne  of  tlje  conjunctiva  iw  not  yet  fully  clevel(ip«<I,  and  ita 
rsTBgot  arc  greatest  in  adiilesficnoc  and  tlie  early  years  of  maturity.  The 
male  sex  is  soiaowhitt  tnurc  Inrj^cly  iifiW-ted  than  the  fcnuilc.  It  is  tiuhle  to 
become  what  is  t^onKiden'tl  epidemic,  ca[>ccially  amon^  the  inmates  of  board- 
iog-Acliools,  asylums,  barracka,  etc.,  where  a  number  of  [K?uple  are  (uUeeted 
tr^^rthcr,  and  |nrticniarly  where  the  hygienic  durroimdinf;^  arc  not  j;oud. 
ThU  iduiiild  not  !»  n-giinh-d,  howc\"iT,  as  uii  evidence  of  an  epidetiiic  in 
iKe  proper  sense  of  the  term,  since  on  epidemic  inipUes  the  pri.-seiice  of  n 
mien>he,  and  lor  traHioma  iln  positive  eristenee  has  not  yet  been  demon- 
strated. The  most  probable  explanation  of  tliese  niiniproiis  eases  at  the 
•une  time  and  place  h  that  the  conditions  are  from  some  catiae  or  wt  of 
eauiKs  one)]  as  to  lead  to  (be  development  of  the  disease  in  those  in  whom 
iHene  is  a  latent  tendency  to  tite  tmchonia  de|xitiit. 

It  i^  held  by  niunv  that  the  diwjwi'  i'h  emiiinitly  contagions,  but  evi- 
denue  in  lacking  to  prove  that  Huch  i^  the  «isc  in  tlic  atx'cptnoceof  ibuword 
ns  we  understnnd  it  in  rcgiinl  to  ophtlinlmiu  pnnilentn,  fur  inatnntx-.  One 
member  of  a  family  may  be  affeeled  with  traohoma  for  years  without  com- 
mautcating  it  to  any  of  tJie  others  with  wham  there  is  a  daily  iutimatc 
smociation,  atid  tliere  may  he  traehnrna  in  one  eye  without  the  oilier  ever 
lirroiniiti;  atlectcd.  Onnning,  of  Am-ilcrdnm,  examiniHl  a  sclnxil  in  whieli 
tliere  wuii  a  htrge  numiier  of  tracboniatoim  mntijectH.  A  year  Inter  theiv  was 
uaW  ooe  additional  riisr.  It  miisl  !»■  understood,  however,  thnt  lie  rerog- 
aizes  tnic  iriM-hoina  only  umlcr  the  chronic  form.  Vennemnnii  (1889)  also 
reports  agniiiet  the  contagiousnc^  of  true  trachoma,  and  a  number  of  otiier 
a<TurBt8  obeervers  have  reoenlly  seen  misun  scrioufily  (u  qtieolion  it.  The 
fact  of  Dpveral  uut»  occurring  in  the  same  hou^  is  nut  a  proof  of  tbe  con- 
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tagiousncw  of  lriio)i<tma.  If  It  |>nn-o4  novtlii[i(^,  it  is  tluit  tlir  diwliarge 
Avm  a  traphonuitoiig  cyp  niny  hnvr  the  )^rnis  of  a  iHirutcni  infection  In  it, 
anH  these  may  amiije  a  latent  titiclioma  tciuleiiey  in  an  eye  into  which  Hivy 
fliiil  ontraiit-e.  It  in  very  qurationahle  whetiier  ih**  acul«  ujihthaliuia  so  often 
nTiTivd  to  ns  Ureakiiig  out  in  tlie  alave-fhii)  lioileiir,  in  IHH),  wa.^  true 
tntchonia  wf  we  now  rppognia*  it.  It  ajijKau's  Im  liavc  Wnni  an  jUTiit**  puru- 
lent cot^tinctivltis  of  n  virutciitly  contagiouA  tyfie.  It  was  the  i-ut!toDi  ai 
that  jivriiKl  to  call  all  prions  inllamaiatorv  aHW-tiotis  uf  the  eye  tnu'liuma. 
Thus  i'nr  inociilatioo  of  the  trBchoiiiJitouiii  material  has  not  been  sueeesittully 
awuiiipltHhed  in  a  aufQcjeut  uiimber  of  csat^A  tu  demonetrau.*  its  iofivtioiis 
charaeier  iK-yond  (li.«|>utr,  Van  Millingen  found  that  the  introduction  of 
t  radio  mat  I  III:*  ti!«u<r  into  an  eye  did  ti<it  prodm-e  Iraeliomo,  but  that  the 
secretion  of  a  trachouintou^  eye  Hoinetimes  did.  The  pnrulent  diiwjiarge 
which  i^  a^uMi-tatL-d  with  irachoim.,  and  which  i»  one  of  iu  niauifoft  symp- 
toma  in  what  may  be  called  iJic-  ucute  singe,  can,  without  douH.  give  ri«c  to 
»ii  iiifliitiiniatiuii  of  a  ]>un)lent  <yj>c  iti  tli«oonjtineliva  of  an  iinatRvt^-)!  t-yi^ 
and,  if  tlicre  is  a  pntliiiposilion  to  tmchoma,  may  in  Uit«  way  caiki«c  a  d<^ 
velupmont  *if  the  disf-ane,  ju^  an  «n  atbiek  of  pnouniouia  i^  liable  to  lead 
to  ni)  outbreak  of  tiil>ea';uIosiB  in  the  hin^  of  one  who  is  predisposed  to  it. 
Muttcrmilch  holda  that  any  inflammation  may  lead  to  tradioiaa,  but  that 
tradionia  is  not  cuntagioiisyjw  te.  The  vast  nmjorily  of  (Wtient*  afftTted 
witii  tmcliunia  an>  among  the  very  po<ir  and  tlinw  living  undi-r  liad 
hvginiic  cDnditioii!*.  It  has  been  raited  a  diwiLw  of  liUh,  pnve-ily,  and 
overcrowd i I )g,  and  oLrlnitily  llieeo  eonditions  hu§ten  a  development  of  tlie 
diiM-JiM-  in  tliuMr  pn-disjKM<wil  to  it. 

It  would  seem,  then,  taking  into  consideration  all  th(»?  facts  and  otliers 
yet  to  be  mentioned,  that  ti-arhuma  is  not  a  aimple  lix-ul  diMtutc,  due 
directly  to  a  s[HH"ifii'  itift>etion  by  n  Kix^-ial  ff^nn  from  IIk-  oiil*i<U',  hut  i* 
tbe  local  inanifentatioii  of  a  dy^i-nu^m.  This  opinion  I  nriiioiim'«'<]  ait  fur 
hack  an  187fi  in  n  pajHT  read  in'fore  the  Interiiaiioiinl  Ophllmlniologicfll  Con- 
grew  in  New  York,  and  tlie  consensus  of  opinion  istemling  more  and  more 
that  way.  In  its  general  course,  btliavior,  and  results  it  heai^i  a  close  re- 
eciublanec  to  tuhercnlosis  (first  noticed  by  Fallot  in  183S),  withont  Iteiog 
identieal  with  that  atleetion.  Both  are  depnnitei  or  developments  of  forei^ 
Rialenal  in  the  lii^ue  which  K-ud  to  its  destntetion  nnd  the  formntioii  of 
contracrtinjt  cicatriees ;  Iwth  arc  liable  to  sueceseive  deposit-ioni*,  aiid  both 
re<jnire  fortheir  pm])er  development  wliat  is  known  clinically  as  "pnxlis- 
jKwition,"  or  a  con^^titutioDnl  gnswptibility  to  the  |>eenliar  exeilinp;  eniisc. 
And  yet  tlione  wlio  are  pn.xllsjHisetl  to  the  one  aBK-tioo  are  not  necessarily 
or,  in  Giict,  commonly  liable  to  the  other. 

Itauo  and  couulry  undonbledly  play  an  iin])ortaDt  rSle  in  the  cauiatioD 
and  development  of  tpjelioma. 

Kriidener,  io  a  flying  vLsit  (1895)  thmngh  the  pmvinecs  of  IttLssia  to 
attend  the  ]KH>r  nfTccted  with  eye  diseases,  among  2800  patient*  fontHl  1416 
ttff^cted  M'ilh  trachoma  and  it^t  ri%uJl«.     Oohn  reports  in  Breslau,  in  40,000 
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^c  poiieoU,  9  i»r  ejMit.  of  trachuina.  Mooren,  in  Dusacldori",  in  127,648 
tye  potknbi.  MAeil  7  per  wiit.  ;  Schinidt-llinipl.r,  in  Murlmi-g,  ]2  jxt 
cpoC. ;  SBcmtscli,  in  Bivnu,  16  jwr  rent.;  Bamw,  in  KonJEsKTB.  27  per 
ceot  Id  Doqral,  Kiiiieia,  it  was  18  |M-jocnt.;  in  Uiga,  14  jwr  cent.;  in  St. 
Petersborg,  7  jxt  wtiiI.  AiiKiitg  tiiir  Jews  in  Iln&sia  it  is  wide-s]»read.  In 
Jaasy,  OainictHn  had  n'J  [»0'r<'O'nl.  of  (nurboiiuk  in  2176  |)atk-uts.  In  Han- 
mioi's  clinic  in  .Milan  ti-ai'lioma  raiij^r^l  I'rum  58  u>  67  per  vent,  of  all  the 
eyceaiKA.  Van  Millinf^n,  in  Cons^tautinople.  found  in  5917  cyo  |>ati(mtfi 
(cOHmopoIitan)  18.3  percent,  trachoioatnus.  In  iiome  laUm  )>nl)Ii!i<li4>il  by 
Van  MilHiigeD  in  the  An-nalea  tTfJcuiiMi^tu,  Soplombop,  I8i»5,  wp  find  timi 
Holland  has  7.06  per  cent,;  JJurway,  Sweden,  Denmark,  Switzerland, 
practically  none;  Scotland, 0.7  percent.;  Kiigliuid,  0.07  per  ti-iit. ;  Ireland, 
3  per  cent, ;  France,  4  per  cent. ;  Belgiiini,  4  [wr  wcit. ;  Hiuigarv,  \2  \mt 
cent. ;  Bulgaria,  20  jier  cent. ;  Grcww,  25  jwr  cent. ;  Italy,  25  per  cent ; 
Poringal,  2-t  per  cent.  ;  Spain,  11.09  [Jerct-nt  Thes*>  fiK""*  are  only  ap- 
proximative, and  many  of  lliem  will,  no  doiiU,  be  greatly  niodiliecl  by 
fbrther  statistica.  It  is  common  in  Cbioa  antl  .lai^an,  an<I  aflecta  the  Chi- 
nese and  Japanese  residing  in  this  rtmntry.  For  England,  S<'rttland,  and 
Ireland,  itie  tbilowing  {lart  of  a  table  from  Stephenson  '  is  mure  definite : 

KaauJilp. 


Wwe- 


Ota<nrer 


Mai>phe«tcr A,  Hill  Uritlltli. 

Bath >  EJt'iiuiii'iDL 

Uni<l>(nn« 1'.  T.  AiUuit. 

BinninBtiun FrtMtle;  Smltb. 


reitod.   TO,^""  TiwUicm. 


ISyoan. 

Tycttn. 

30  yean. 

lOyMm. 


193,394 
10,000 

74.000 
lS,84ti 


I'orCeiif- 


O.M 
0.78 
U.UB 
0.5 


SCOTLAKV. 


BdJnbnigb  . 
GImcow  .  . 
ItandM'.  . 


(}.  A.  Benj. 
P.  PentiM. 
MeGllfirmy. 


Myeam. 
Ijiear, 


4e,000 

22S,flBl] 

».S8« 


80G 

IS8G 

K 


0.66 

0.712 

1.4A 


*  DnadM  km  %  Iukc  IiDIi  tnd  JewJsb  popiilKllun,  nhldi  aomuuti  tt>r  tbn  uiiu>u»II]'  Urce  pM- 
I  of  uaeliMiiB  Oten. 


Dublin 

a«lfii.t 

B«)  ABtCbitdmi-n  HoplUl 


SwHniy    and 
J.  NoUoit. 


ISyMtnt. 
fiyiwn. 
SyoMis. 


M,SSS 
2,618 


UBS 

a.si 

1.23 


TKcw  sladetiea  show  that  the  frequeney  of  tnu^lioma  varie*  in  difftMyriit 
coitntrits  from  0  to  67  per  cent,  or  even  ninpe.  We  are  well  awnre,  in 
a  peneml  way,  of  llie  jjreat  unrelialnlity  of  tttatt^^tics  and  how  they  can 
be  made  to  Milwtaniiatc  almost  any  p-jaition,  yet  so  great  a  difference  as 

■  B|iM«inic  Ophthalmia,  ISSd. 
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LI  here  n>vt«led  must  tiav«  eODie  baas  in  rMlity.     In  tlii^  (<»nntry 
wrll  kiH»wn  ibat  Ibi*  Irish  are  gn«t  mitiferern  aud  carry  tiie  tpwlcn*-',' 
tlir  (iisca.'w;  willi  tlmm  wIiltl-vct  lliey  go.     Among  tlw  ciniKrant^  iron' 
coptitH'iit  oi'    Kiirujic   to  (Ikw.-  shores  the  I*i>!iiJi   .lews   aiul   tlie  luil*^ 
(the  majority  from  Soulheni  Italy)  form  a  Uir^  conttngoHt  of  tho  "  *" 
cliLima  brigade"  iu  tlif  diiiies  of  our  Inrjjp  tmyns.     Next  after  ilia*  w' 
tiie  Teultmic  races.     Tlie  native  Ainerii-aii  rndian  in  the  Uniltil  Sta* 
8iilI<;rD  acvcrcij"  from  llio  diHca^e.    Cliibret,'  howt-vcr,  slates  <wi  tho  authon  * 
of  Dr.  Foiioher,  of  Mniitreal,  that   the  Indiuiisof  Canada  are  practiffll'^ 
oxompt.      Tlio  Riissinn    Mi-iiiitmitv«  living  along  with    them  an?  nimy' 
affliitet]  with  tlie  dL-seate,     Tht^  ntttivt-bom  Aiijrri«iii,  liiil  wiili  prob«-' 
bly  a  mixed  national  ity^  Id  sonic  of  the  interior  middle  portioori  "f  it^^ 
United  States,  as  Sontheastern  Kcntiiokv  (liny)  and  the  nioiiulnins  of  WesC" 
A'iri;iniii  (Ayrwt,  IMl),  are  alTcL'ti'd  very  pxtPiiMivtly  wilJi  a  very  mfllignant 
furm  of  the-  diHease.     Among  these  [HMiple  tbei^'-  is  little,  if  any,  iidmixturc 
of  Italian  t>r  Jew,  but  in  inmiy  tin-  nnlwxfleiilH  were  Irisli  or  Sooloh-Irish. 

There  is  one  niei-,  however,  in  uiir  liet*'rogerieoii.'*  [Ki{iulHti(>ii  whteli  ftceinti 
toMijoy  nn  almost  eompletc  immnnity  from  trachoma.  The  raceof  iM^m« 
found  in  this  n>iintTy  »pldoin  or  never  ha*  the  diseatte.  At  a  meeting  of 
the  lutcrnatioual  Ophthalraoliigiral  Congress  held  iu  Xew  York  iu  1876, 1 
first  cyilU'd  attentlnn  to  this  fact,  and  the  ex  jHrieno<^  of  my  cmfrires  prac^ 
tieing  in  twetJonA  of  the  Unit^  Slatef^  whore  the  African  rare  aboimds  lias 
since  Mihstanliutctl  lhi»  in  (he  main.  In  an  exjierience  of  nearly  twenty 
years  aud  cmbmeing  many  thoiiisiiid  eye  eases  from  this  race,  I  have  seen 
not  more  than  thr«.f  ea.-«w  of  geniune  troelioma,  and  theee  were  in  penone 
of  mixed  blood  ;  and  even  in  those  casts  the  diairnosiB  may  not  have  bwa 
certain.  I  have  yet  to  see  n  nise  of  enlrupion  in  a  negni  due  to  truchonta; 
and,  alkr  all,  tlie  cicatricial  contraction  of  the  conjunctiv-a  is  the  oalr 
«Tliiii)  dia^iiostie  eharacferistic  of  the  4li:<ease. 

My  nltj-ntion  wa-*  first  «iil«i  to  this*  remarkablo  iniiiuinity  many  years 
ago  ill  Kast  Tetinowee,  where  u  niilmad  was  being  eoustnieted  on  which  botii 
ne^  !■ "  -  ;i[k1  Irish  were  employed.  All  the  lalxirers  lived  in  proetieally  the 
saiiK'  \\u.\  ;  if  niiy  diflett-nee,  it  was  in  fnvor  of  the  Irirdi,  for  il  wax  during 
the  ]>oriod  of  slavery  ;  yet  the  Irish  M'cre  severely  afflietod  wiili  what  I  now 
know  to  have  been  gennine  trachoma,  wliile  tlie  nepi-oes  entii-ely  pseappd. 
There  have  bei-u  some  eawB  of  tnichouia  in  the  negro  reiioi-leil  hv  prw- 
lttioiK<r»  farther  wintli  than  Washington, and  csikecially  on  the  islands  off  the 
Carolina  eoasL  But,  even  tw-tling  nsido  the  likelihood  of  the  ci>nfom»Hing 
of  severe  fidlieular  eonjnrirtiviti»  wllh  true  traehonia,  there  is  still  the  \vsa- 
bility  of  tlw-^-  iM-oplc  liaving  been  of  a  rane  diiTercnl  from  tliusir  who  liavc 
furnished  my  statistics,  vlfrlta  \^  n  lap^>  coontry.nnil  we  have  no  reason 
to  BuplHVse  that  tlie  i-aeial  eliaractcnstio!*  are  more  homogenooiis  there  llian  J 
in  Europe,  for  example.     The  negroes  in  Wasiiington  and  in  tlie  surround-  " 

'Etuda  Jo  «coi;ra|)hifl  oiihth»lmologiqu«  sur  U  Tnwhooi.      H«pp»rt  ft  Ik  8oci»U 
Fr»n^i»d'Opl)vh»iPiol«>s'*.  '***■ 
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WAVrtMCtt'''^  '    "■  '"*  ni\i\  MarvlitncI  aiv  mostly  the  <ie«vi)dant8  ■ 

t\ip  ftril  w^  *         '^'id^-^l   „„  (tn,  Jam,^  Itivcr  moro  tlian  two  hundred 

sntl  fifty  Te*T«a^"      riie  negroes  in  otker  loca]iti«.4  may  have  come  from  n 

partot  tliC  «"»«*'y  vi-ry  remote  Irum  tliat  fmrn  wUieh  tbe  Janiffi  liiver 

cafjocs  verc  bw^^ht,     -j-j,^  g^^^.  r(.om,.[;  a[»|»li(s,  uf  oourse,  to  llic  reported 

frequency  of  tracWrnn   i,,  i]ie  iiepro  in  fVnslaiitinoplc  (Van   Milliiii^rii), 

Algrrin.  at"^  '"  ^1*^  touutntw  of  Kuropv  wIumv  titi-  im^to  is  I'litind.     TIm; 

chw-f  w*  important  pdnt  is  ilmt  tniclionia  is  vtyy  iiuBiually  distribiittxl  a* 

to  rtiuutry  and  rnw,  and  ul)  »(ati»tic»  nhow  it.     DifTerent  races  living  iindft 

llie  mtoe  »«cial  •^otKlitiuiM  uikI  irilK  tlip  same  surroundingB  are  not  affected 

in  ilie  tame  degree,     flic  negrots  frum  wliom  my  tOinic  is  drawn  live  in  as 

<,v«icr»wdea  BJid  imlivyieuie  nuarirftiustlif  Irish  lalxin^rs,  yut  the  one  rare 

14  n  viftim  yf  tnicliiOtDa  while  llic  otiitr  «Mai})fn.     The  erxjR-rieiifC  of  Itay 

ia  Lirtiisvilie,  Kwitucky,  U  ihut  tlw  wliitt-  BiitfcrK  scvx-rc-ly  and  tlie  ncgrv  is 

fre*,  «id  80  0f  many  others  [mu-tiifing  in  (he  South.'     The  negru  in  Cub« 

ako  ftijiiyK,  scootdin^  to  Fernando/,  nn  almost  n>m|ite!tc  iuinimiity  from 

tlie  dkase.    Chibrrt  (/oc.  cU.)  holds  that  the  Celt  of  Broui  has  a  uom- 

pflfadre  iniimrulty  fpoiu  Iraehoina  whcwver  hv  may  U'.     He  muy  ucquirc 

UiP  dwast^,  but  ha.-»  not  llie  |iower  to  cummunieatt-  it  1o  others.     The  con- 

clutiiuii,  (iierefon;,  w  inevitable  that  tlierc  i«  souie  iufluoiicc  at  work  aside 

(tori  cDotagiuR  and  imhytrienic  t<iirn>iindin^.     The^e  latttT  may,  nod  in 

sunt'  <ma  aodoubtedly  do,  [ilay  an  important  jiart  iu  the  di'uma,  but  they 

arr  sot  tiie  initial  ncitft.     The  frrotind  mimt  have  been  prepared  l>cfore  these 

IK  can  Men  th«r  determining  influence.     The  opitiion  cntertainrd  hy 

'roftssor  Alt  and  loft  as  a  legacy  to  sotne  nf  hi.s  {jupilK,  tliiU  tr.iehi>niii  had 

iti  fiisl  origin  in  gonorrhteal  ophthalmia,  lia;«,  it  KxaiB  to  mc,  no  foiindatiou 

in  .my  fiirt  except   that  already  stated,  that  a  puriiletit  conjunctivitis  may 

dtA-4^lo|)  the  diR-ase  in  one  in  whom  the  tendenci,-  is  latent. 

Altitude,  aoconliiig  to  soiHo  (Chibret,  Gra*-fe),  exerci«Ks  a  dteidi-d  iu- 
DtK'uiv,  aud  it  hu«  been  awt-rted  that  il  cnniiut  ocrtir  iiliove  three  liiiiidrcd 
oietira'  elevation  from  the  n«i-ievel.  This  h  inn-  only  iti  n  limited  degree 
(Formvolli  and  Gax/aniga,  Keisingor),  for  it  hn*  hwii  fonnd  niueh  nlxjve 
tbat  altitiiile  and  in  olberui^  ^lubrioiis  districts.  Tt  i^  .«een  at  Denver, 
five  ihoneand  feel,  and  at  Colonwlo  Springs,  ton  thousand  ftot  (Rivers), 
alwive  the  i«i-level.  It  wouhl  seejn  fnini  our  present  knowledge  of  the 
snlij<-et  that  altitude  ;M>r  te  hi»  but  Htlle  influence,  for  Bomc  countries,  aa 
C«vhiii,  at  iIm'  sea  level  arp  [Kiitieiilarly  free  fnim  the  disease,  and,  a.-*  alxive 
mentioiiL-d,  high  elevnlinns  du  not  alwayn  give  imniutiily.  IJlidoubliHlly 
altitiiile  by  Ite  beneficial  efleet  on  the  general  nutrition  euahlLV  tlie  KyiitciD 
to  roiitil  morbific  influeticed  iu  thig  aa  In  other  fornu  of  dyscrftsin,  and  the 
otbt'r  oonditious  uf  uvi^re-nnvdin^,  bad  air,  etc.,  are  not  m  UMially  pi'esent 
tlivn.'.     When.-,  howovcr,  thore  is  at  dieno  elevations  a  great  deal  of  duet  or 

)  Ftrr  ftirthrr  MAlitlics  oti  thU  point.  *pc  pnpcr  nn  "  The  RjIcUl  and  OcognpliiG  Dtttrt- 
buiion  of  Tracbom*  in  tbe  Uaitcd  StaiiK  nf  AmericB,"  by  Swrni  U.  Uuniutt,  Am<'riciiii 
Joanmt  of  0|ibtb«luii>lo5^,  Septvmtwr,  16&Q. 
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otbor  agcntg  tendiug  to  produce  an  intliuiit'd  or  irritated  state  nf  the 
oonjiincliva,  we  have  the  netewiary  coudition  for  tbe  developtucut  nf  the 
di.'Nst.'io,  and  it  in  found  t»  flourish  trt  a  decree.  I>ilc;r!or  d!.stri<.-ta  nrlik-li 
aiv!  Hiibjt^t  to  long  drouglitR  appcjir  to  be  the  matt  prolilic  grouud  fur  tlie 
develniiniotii  of  trachnnui,  and  niitti  in  ittt  mmt  mnllgnant  form. 

The  diHtingtiL'^htiig  lratiirf»  ul'  true  tniirhoma  are  the  f-hroiiidty  of  its 
course  and  Iho  exncerbations  and  remlssioOB  of  its  indaoi History  atucki*. 
These  pecurrinjr  atta<--ks  i?an  Boniftiiiiefi  l>e  truoM)  to  an  iiupnideiK^  uf  miiii 
kind,  as  an  PspuHum  to  ilm  irritating  JiilIueiicfH  of  du^t,  timuko,  cold,  etc., 
whicti  would  lie  Ukcly  to  Itriiig  ou  an  attack  <if  cotijuui!tiviti».  Kven  tbe 
most  urdfut  iidvo«it©  of  coulftgiou  would  liardly  affirm  thiit  wich  of  these 
rccurn.>Dc«Fi  of  inflammation  wax  due  to  n  fre^h  infcx;tbou,  ami  yet  often 
between  tiie  attacks  the  conjunctiva  retunis  to  almoet,  if  dot  quite,  its 
Qoriiml  ap[)caniu{<c,  with  only  a  few  scars  as  evidencv  uf  wlial  it  lio-t  |Ki.sseil 
tlirougli. 

The  di^Kiwc,  ju  lia»  keen  stat>.-d,  is  not  infrequently  confined  to  one  e^e 
of  an  individual,  running  its  course  singly  for  a  number  of  years  wtthont 
its  fellow  iKJug  implicated,  and  it  is  of^t^n  limitrd  to  a  single  member  uf  a 
large  &niily  ^vhot^e  int«rcoiir^  is  most  intimate. 

As  reynrdi  a  P|iecific  niK^robe,  it  has  not  been  jxieitlvely  dt?n»i>nfttmt«*d, 
though  many  have  experimented  in  that  direction.  Alnnwl  even*  known 
gtrrm  giving  rise  to  purulent  inllammatiun  uf  u  mucouH  membrane  ha^  been 

found  in  the  dischaixe  of 
tmehonoatotis  eyes. 
one  that  some,  as  Miefiet" 
and  SattlvrprinciiiallyiCon- 
sider  peculiar  to  the  di««ii 
in  a  i^niiill  diplococcui«,  but 
it  has  not  ttooA  the  crucial 
test  of  experi  mentation  to 
^^^  the  satisfaction  "f  the 

,  f'-AjaHKjEK"  body  of  oplithnlniohtgistt.! 
Seherl,  of  Dorpat  (1895). 
CoiHid  twenty-four  kindnof 
urguui&inii  in  the  trachoma 
d!t<chargc,  and  T^flimoloe- 
iww,   in    the  material   ex- 

tlea  trt  raoiid  oelb  liulde  the  iblUdc  wtilch  liu  a  nomiKl    r(>llieilutrfulijuiK'tiviti>  and 
pnOM.    J««ia-r«.il.  ar«  won  it  Uio  but.  Mwwonin,  lounci  iiit  iroipny- 

locoretis  pyogenes  nnreiw 
and  nlbiM  nine  timiw,  tlie  Htaphvlooocciia  pyoircnes  citivuf  four  times,  and 
a  ehort  I><K-(lter-l!ke  Uuillus  eight  times.  Kriidciier  elaimft  (1896)  to  have 
found  a  kiml  of  pluf-niudium  in  tJic  aeiTelions  and  tisKuei;  of  the  trackoniatou» 
eye»  not  iinual  in  follieuluj'  cuujiiuetivilis. 


Fio.  8. 
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A  lung  vmr  of  wordn  has  Ik«ii  wogeil  over  the  nature  of  llie  putliulogie 
changes  that  liave  been  tVuind  in  tbo  cotijimftiviil  tisfliip  the  »oat  of"  a  trtit' 
traclioma.  Is  what  Iuk  Im^h  found  an  eiiiin'lv  new  prodiict,  a»  contL'iukil 
br  IwanufT,  Berlin,  aiHl  otbcrH,  or  is  it  only  duuig*is  in  iJiu  uoriiuil  tiiAUc, 
as  liold  by  ShuIit,  Jao^hnoii,  Rfi>-li,  Ittu-Iilinnitii,  Vincentiitt,  and  others? 
It  sferus  proliftble  that  it  is  a  combi  notion  of  both. 

Wliat  seems  nuMt  tJkoly,  in  tbc  light  of  our  ninrc  recently  acT|uircil 
knowledge,  i»  that  the  diHuiM;  lio.-i  it.s  iH;»t  in  thv  adajoid  tisttuc  of  tlic  wn ■ 
juoctiva,  which  fin>t  underguot  cularguitK-iit,  with  tlic  d<.-V(-lopiui.-nt.  ]KThnjN!', 
of  new  material  in  ite&lf  nnd  the  Burroiiiidin^  ri»uuc,  in  vrhich  au  iiiHamma- 
tory  pnxi»«  umluulitedly  a8«i»ts.  Af^cr  a  certain  time  this  ends  in  a  dis- 
diar^  or  ali(><)r]>liuii  of  ihv  disca^tl  tiei^iK',  kaviitg  a  cicatrix  as  a  result. 
All  the  adtriiutd  Mitxlancv  may  not  Ik-,  aiul  prottably  ii.Hiially  ix  not,  afTt-ctf^l 
dririi^  one  attack  ;  and  it  sieoni-t  pr<>h(Lttl4>,  too,  that  tlm  disniuw  may  be  ar- 
rested after  one  or  nwre  attacks,  as  it  ftonictinips  is  in  tulwrrnlosiK  of  tlie 
lungs,  aud  no  return  of  tbe  afri:<ction  ex]>cri«nc«l.  The  rule  is,  however, 
for  thew  wcciiaftive  rctnms  of  iaflammatioa  (as  indimtiona  of  a  reaewed 
diacaM!  of  tlio  tiitMie)  to  invulvo  in  time  ihc  whole  of  the  adonoid  strncture, 
leailinK  to  it.t  finni  nnd  complete  dmtnirtion. 

An  oxaminatioD  of  tlic  trachr)ma  granuh;  ilitelf  di»»<  not  Hbuw  unvthiiig 
histolofi^cally  distinctive.  It  <x>nla!tis  ii  gi-tatinotis  raatvriul  mid  bos  tbe 
oompoeitionandcharactorofgtaiiulaliou  tissue  in  gontTaJ,  with  small  roiitid 
otlU,  delicate  TOnnectiw- 
tittuc  flbras,  and  in  moxt 
ini!ituDn«  newly  forni«d 
bl(AMl-v(iM-k  (Fig.  8).  It  is 
eiHi]<ieed  in  a  uipeiilc  whici) 
is  latber  ridily  ^iippli^i  (y^ 
witli  bIo«tl-vi'.»».-l!*,  tuid,  us  i^y-  ".'■^r' 
han  bcf-n  rtaled,  dut^i*  ix'l 
sliow  in  its  interior  any 
micmbe  wliidi  has  bcea 
genemlly  aooepte<l  as  cJiar- 
art^ristic  Leber  In  hia 
Intvst  investi^tion.4  (18%) 
baa  fonnd  in  the  cN)ntentK  of  the  trarhnma  follicle  liome  hirge  crlls  CMtilatn- 
intr  peculiarly  formed  btidie»  nliich  lie  calls  corpUKU  cclli  (Korptrcbeu- 
jwllen),  which  are  similnr  to  the  corpnscleH  of  tbe  lymph  loUicles  of  the 
normal  i-onjunrtiva.  The  condition  of  the  foliifle  aflor  rupture  aud  at  tlie 
oomm*!nix*(utifit  of  tltc  stage  of  cientri/jition  \h  shown  in  Fig;.  8. 

Trtahiunt. — The  ilicrapcutiw  of  tnichoniu  is  »«  varied  »»  arc  the  ideas 
n-garrliiig  ilit  |»thoIogy.  All  pliiii^  of  ti\T»tmeiit,  however,  arc  directed  to 
eaiuiug  n  dimppcarance  of  t)io  tmchoitin  cle(]o»it  with  s\ti  little  d<:«tnic- 
tion  of  tbe  normal  tissue  h.s  possible.  At  the  present  time  it  can  be  very 
properly  ooaada%<]  under  two  heads,  the  medicinal  and  the  surgical. 
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TnvhiiDia  nillli'li-fnlter  Ituvtiliiinnri)    Thnwcntid  itilg*. 
ihrrWlnK  rupliin  ur  Ihd  tillii'lt  iLnil  illfhsrifii  nf  IM  conl«>nU. 


The  nudieiiial  irealmeni  of  trac-lionia  voiixistK  for  tlic  most  p«irt  in  the 
a|i|>li<'atiou  to  Ibt!  afrL<ct«d  surface  of  ^omo  kind  of  o^trii^tit  ur  cauHtic 
siiUtatH-c  which  will  it-iu|)t>rarily  increase  the  hy|»r(emia  of  the  jmrt  and 
io  tills  vruy  hswtcu  the  al»orj>tiou  of  the  myrbici  iimtcrial.  Caiwtic*  are 
not  now  itSL-(l,  ii«  thfy  wcrt-  al  oin;  lime,  t<>  bum  off"  iho  gnwiihitions.  This 
jiruceduri'  leads  U>  the  very  state  of  iitTnii-s  which  we  wish  to  uvoid, — 
jiamcly,  a  destruction  of  (he  noriual  tiwiie,  witli  a  miilting  cootrafttng 
cicauiz. 

It  w'oirM  Iw  saJe  to  say  that  t-vpry  knowu  asttingeDt  and  caiistio  ho.'* 
bocn  rociiminended  and  usod  at  sook^  time  us  a  local  apiiliuation  in  Inii-honia, 
auti  nil  with  wine  show  of  tttuxesa.  It  mual  1)C  t-cmunbcrcd,  Ju  thin  win- 
oection,  that  trachouiu  i»cj*»eniially  a  «'!f-limiliHl  diiK-iuc»g  far  »»  tlicooiiree 
of  each  successive  di-iK^it  18  <x>iit«riKHl,  and  tliut  cvvu  uiulcr  no  treutmeut 
groat  amelioration  in  the  gymptoms  ami  appcarancM  ooeiir  wlion  the  d?|>(K$it 
liBi?  in  dm- course  »pontaneoiHly  di.stppeAittL  It  must  not  be  inferred  tn>m 
tliie,  however,  timt  trachoma  is  a  field  lor  the  display  of  tliera[>ciit!c  niliil- 
iBta.  There  (tin  be  tio  rjiict^tlon  tliat  mucli  may  be  dou«  for  tliv  n-lief  of 
symptoms  ami  for  the  espeditiiig  of  the  nntiiral  progress  t()w«rd8  resohition. 
W'e  have,  luorrover,  to  di-al  not  solely  witli  the  diseased  «)iyunetiva,  but 
aUo  newly  always  with  aa  associated  keratitis.  Fortunately,  the  treatnieut 
of  the  one  in  not  usually  contra-indicated  by  the  other,  and  our  ap[>li<«- 
tions  to  the  coujuuctiva,  even  tfiou};h  tliey  Iw  very  severe,  do  not  have  a 
deloterioim  cflwt  on  the  eoriiLgl  trouble.  On  the  contrary,  at  the  conjunc- 
tiva improviti  uiidi-r  treatnidit  the  kcrutitia  ie  correspondingly  ameliorated, 
except,  of  eoorsi-,  when  it  i*  due  to  trichiasis,  and  this  is  especially  true  of 
tlio  densely  ]mntiiiUH  forms  of  keratitis. 

In  the  ordinary  chronic  fonn,  where  there  h  little  if  any  puralent  dis- 
cbargCp  and  \vhere  there  is  considerable  thickening  of  the  conjunctiva,  the 
crystal  of  sulphate  of  copper  is,  on  the  whole,  the  safest  nud  most  satisJac- 
toiy  local  application  that  can  be  mnde.  The  effert  of  the  remedy  is  easily 
regulated.  It  mii  l»e  made  very  slight  or  si'vere  almost  to  a  cauBlie  action 
according  ai>  it  !»  appliixl  lightly  or  hmvily  and  repeatedly.  The  upplica- 
tiooi'  Jtliould  be  «'|K«li-d  from  every  otlter  <la_v  to  twice  or  onw  n  wct-k,  anil 
the  cryatal  should  toiirh  flveri'  ]»art  of  the  conjunctiva  witJiin  reach,  not 
overlooking  the  rctrotarsal  folds. 

The  «'lid  stick  of  nitrate  of  silver  shonhl  never  be  used  under  any 
cirrainistaiio<«,  and  the  initiated  xtick  (ccjual  parts  of  nitmte  of  silver  and 
nitrate  of  potash)  tiliould  be  limited,  if  used  at  all,  to  cases  in  wbieh  there 
is  a  pronounia-d  purulent  secretion.  Tlie  same  may  bo  said  of  nitrate  of 
silver  in  solution  (five  to  ten  grains  to  one  ounce).  Bichloride  of  inerctiry 
haM  Iiocn  recrimui('ude<l  in  i«i»hition  or  rubbi^  tw  n  powder  on  tJie  iturGico  of 
the  granulations. 

There  i»  one  remedy  whicli  lia<t  rpiiie  a  vogue  at  nnn  time  in  tlie  trett- 
raent  e«i»ccially  of  tlic  pannus  resulting  from  or  aceompanying  ttarhomo, 
which  d<»ervee  a  passing  notice.     The  powder  or  waU-ry  extract  of  the 
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ijeqHirity  bean  [Abriu precaioriua)  possesses  tlie  jMiwer  of  exficinga  violent 
jpunilfiit  influmiumiou  with  a  iiK>iiiliraiK)ii»f  dc>i>UHil.  im  the  vonjunctis'a.  A 
^<uru)  of  iulu^iDt]  highly  rwoiiiiix-wlHl  is  «'vi-(ily-fi vc  gniins  of  |H)U(lcn-«l 
jf<)u!rit3-  to  tlim-  auit  a  lutlf  uunccs  of  n'utvr.  Sliakv  well,  and  let  it  siaud 
for  iiii  hour,  nml  iIil-d  H|)I>ly  with  a  brui-li.  Tliiv  rDcluctt]  InfliimtiiatiitD 
tiuiioubtiiily  luodilif-s  clic  course  of  the  tnieliumiLtuU!^  proL^'Kg,  sad  wli^u  it 
dubejjdts  leaver  iIk'  |>aiinu9  cillicr  iiiiifli  tliiniM?r  or  completely  alweut.  It  is 
very  :*ldoiu  t(«d  now,  because  of  m  danger  to  the  corneft,  wliicli  i*  liable 
(o  be  nflwti'd  t*i  ulii>rntii)ii  iiiiU?#  tlic  }>!innii»  lie  very  deiisi'.  The  Mmc 
may  be  aud  of  inoeiiliition  with  );onorrli<i-fll  matter,  f!ni[tli)yed  tuudi  in 
Bel^atD  Dome  yram  ago.  These  methodic  are  not  witliout  value  io  very 
dease  imunut*,  but  are  two-edged  ewoi-ds. 

For  the  treatmeDt  of  tbe  Iceratitis  itAf^lf  there  is  usually  no  otxasiou 

antes  tliere  \»  an  uloeratiou,  when  atropine,  cotubiiied  it  may  be  until  cocaine, 

>iild  be  tuHii  a.H  if  it  wrn'  an  iiidt-iM-iHlont  dt!«(!ase. 

Trachoimi  beiu({  eometlilng  mon;  tUun  a  mere  lucul  diiieose  and   tbe 

lift-iftatiou  of  a  ejKx^iiil  dyKcnuiia,  g<;neml  trtatniiiit  should  by  no  means 

"b*  nes-le<tc<l. 

The  hygienic  surrmuidings  of  the  iMtieut  should  l»e  caivfully  looked 
aAer,  especially  iu  tlie  matter  of  uvererowdiug.  Since  the  discaM.-  is  not 
eontagiuuc),  or  oidy  vt-ry  idi]!;lilty  w,  istilalioit  of  tlie  jwUetit  i*  not  tiriiiaUj 
nenmmtiTy  in  the  chronic  form  vrlicro  tlicre  i*  no  jHrnilent  secretion.  A 
pumlent  ditrharge  from  the  ronjnnctiva,  however,  is  ea^Kible  of  exciting  in- 
flaniiuation  of  a  catarrhal  or  ptirukut  kind  in  another  healthy  conjunctiva, 
an>l  care  •should  be  tuheo  that  others  do  not  use  the  same  basInH,  towels, 
hand kcrchielB,  etc.  All  eyes  with  a  mnco-iiunilent  or  purulent  disrhargo 
uliould  be  iwdated  an  much  act  |K«»ibIe.  Sniuke,  dtiHt,  uud  vitiuted  atiiiotu 
-pbere  of  any  kind  should  \k  avoidi'd,  and  the  eyfs  tihuuld  Iw  jtrot«-le<l 
lirom  bright  light  by  lucuns  of  blue  or  gruy  gl[L^»%'H.  Pntienlit  »tiutild  be 
io  tbe  open  air  &e  much  as  po^ibte,  on  aecount  of  its  infltienoe  on  the 
general  health.  While  a  high  altitude  doe;*  not  by  any  means  (^ive  an  im* 
tuunity  from  trachocua,  there  stems  to  lie  little  doubt  that  it  exerelscs 
a  mo0l  Givorahle  influenne  on  the  courni-  of  the  diseaw,  as  it  does  on  all 
foniii*  of  dyrw-roj-ia.  \Vhore  it  is  {loaiilile.  the  patient  nhould  l>e  sent  to 
an  elevation  of  at  least  throe  hundred  metres  alKive  the  wa-Ievel,  but 
Dot  to  a  loealit)'  where  there  is  miieh  dust.  Outof-door  weupatJons  are 
not  always  to  he  eomtnended,  aud  t^rtainly  not  tliose  Dcee«sitating  work 
amid  dirt  or  smoke  or  in  ^tables.  General  farming  is  not  suitable  for  such 
patients. 

The  earffical  treatment  liiw  n^eeivwl  much  more  attcutiou  within  tiie 

Llwt  frw  y«ir9  at  tlie  hniidri  of  oj)btliJttnil<:  wurgeoiis.     ftjnie  form  of  ciirgie^il 

tn^tment,  in  the  way  uf  excision  ui  the  grnniilntious,  has  b«-eii  prnL-ttscd 

tram  the  very  earliest  times.     Tliis  certainly  cured  the  tlisejise,  for  it 

10%'pd  the  morbid  tiRsnc,  bill,  unfortuiiBtely,  it  removed  most  of  tbe 

'nonaal  tiasue  with  it.     This  method  has  been  revived  by  Stephenson,  who 
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excUcs  tbo  iii>]>cr  fornix,  lie  says,  with  do  inooDV«ni«nt  rontraetion  of  llio 
oonjuucti  va. 

The  more  recent  eiirgiml  methods  iind  tlie  only  ones  which  should 
be  pmployed,  are  grallatfe,  lurjtuar/r,  ami  i^re»non.  A  deaeription  of  the 
manner  of  excriiUng  th^ae  prooiHihiKS  la  to  he  found  in  tUf-  artiMe  on 
OiK'rations,  and  wp.sJmll  only  bni-fly  jinliit  ont  hfipp  some  genonil  ituliratioiis 
fot'  thpir  ciiiploynieiit.  Of  tiu-^.  mvthixh,  that  of  i.'xpreiision  or  Njiip^xing  its 
Uie  one  to  be  t^oiuraendud  in  most  caa-w.  It  ivniovM  the  morbid  tissue  with 
ieoa  irijui-y  Ui  the  normal  constituents  tlian  the  others,  Ltil  it  m  Buft'icit^ni 
only  in  the  earlior  Bt»gt«  with  a  limiud  iiumU^r  of  graiiuieK  und  where 
the  mnjuQrtiva  is  uot  vi-i-j'  much  thii-kt^nttl.  When-  the  eonjnm-livH  b 
tliickeua]  und  thu  tmchomii  gmiiiil<^^  an?  hiildvn  under  ihv  very  much 
enlarg*tl  |)upilhe,  (Ik-  roller  fi^rwpa  of  Kna]>j>  or  (he  foris-jw  u«hJ  1>v  ?«oyes 
und  otheis  is  iinnble  to  squocM>  ont  e;it4ily  the  deeply  «mbcdde()  material 
tJirougli  the  overlying  maifa.  In  eiich  ea!«es  it  i^  advisable  to  make  Itori* 
zontid  imndlel  incisions  in  the  oonjunctivii  before-  iipplyinf;  the  forwpa. 
IlrosMigt^  and  gnittnge  cannot  liavp  any  a«lviint»ge  in  [Kiint  of  effieucy  over 
simple  cxpptiwion  or  the  malififation  of  it  just  nteotioned,  and  they  an 
certainly  more  destnirtive  of  the  mirnml  ti-ssues. 

At  the  preeeut  (imo  exprewtiou  is  the  treatment  pav  ^o-of/fowoe,  and  the 
local  applications  only  adjnuirtH  and  accesHoricft,  It  is  the  most  rational 
trealmeut,  too,  and  the  ono  most  iu  aecord  with  the  idcoH  of  the  imthology 
of  the  disease  set  forth  in  this  article,  and  tlieriiiwiitically  the  most  tlmmiijjh 
vindiattioti  of  them.  The  morhid  lisitue  in  removed  uud  the  di&eiiw  ii 
cured,  at  k-u^t  for  the  lime  or  until  a  new  deposition  takes  plac«  in  another 
part  of  the  ronjnnetiva. 

j\ni)ther  metlxHl  nf  dealing  with  grannlaticui  «uT){;icalty  is  to  toudi  eaeb 
granule  separately  with  the  fine|)oiutof  a  gulvano-  or  aetiml  cautery  aud 
thuH  destroy  it.  This,  liowcvor,  ean  have  no  iidvantagc  over  n  ]>r<i|»erly 
and  rsirefnlly  csufiited  expression,  for  it  mn»t  destroy  not  only  the  tradionm 
granule  but  alwi  aotae  of  the  tissue  around  it,  and  m  at  best  applicabU*  only 
to  the  diecreto  forms  of  traolioma,  where  lliere  is  but  Ultle  enlai]gemeut  of 
the  papilla?  to  hide  tlieni. 

Vor  die  dense  panniis  it  has  heen  advised  to  exoiso  a  narrow  brnid, 
from  one  to  two  millimetn*  in  width,  from  aronnd  the  base  of  the  cornea 
(jjcritotuy,  Critcbett),  This  eiits  oil'  the  vnsriilar  supply  lo  the  new  tij'MM*, 
its  vitjility  in  diminished  or  lo«t,  and  the  new  material  is  taken  up  and 
c*rri«d  away  by  the  absorbentj*.  Tlie  same  effect  ean  1»  obtained  iti  cases 
of  paniHls  <)l'  a  n-strieted  portion  nf  the  eornea  by  Bcrapiu):  tlie  siirfaf* 
off  with  a  knife,  eu-re  I>eiog  taken  not  to  injure  the  Lnie  eorumi  lir«iie. 
This  latter  method  is  more  applicable  to  the  |)annits  uf  the  («rly  scagwt, 
which  is  limited  almost  alto^t-liior  to  the  o]>ith*linl  layer  ami  in  refforded 
by  some  as  a  deposit  of  the  tnuibomatons  material  and  ntrt  an  an  induced 
kcratitia. 
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mnMmRXEjll.     H%-pKBTBOPIIV    OF    TIIE    COXJfNrTIVA     (VERS'AI.  OB 

8PRIXO   C-ATAKHfl), 

Tlik  THther  iiticiirumou  di^vwe  iif  itu-  iNuijiiiu-tivu  wiw  fiivt  iiii-iiUitncd 
brAlt  m  1854,  ami,  tlioiigli  iln  apjN-aruni-t-  ir«  qiiitr  Ktrikiiig,  it  secnia  to 
hav&  eRSpctl  uttcDliuit  an  a  scgmmti:^  affection  nniong  thir  coiijuiK'tU'itiJra 
until  197(i,  nlitti  Mucmitkii  agftio  tuUcd  attcntioo  tu  it  in  the  iJuiidlNiok  of 
Gisi'fc  aud  Suemiacfa. 

lb  eluntrtcridtic  a[>[Miiraui%  in  un  t-lovutitU)  oruuiid  the  etirnml  rnargiu, 

of  all  iiii«%-i-ii  iiiirfucc,  liirty  grny  iii  color,  vniying  from  one  t"  ihri-e  initli- 

tarlmi  in  bivaJtIi.     ^Fig.  10.)     It  louktt  not  uulikv  u»  cxuggt'nitcd  urcitB 

seiiiiU.    Its  eiat  of  (>lMion  i^  the  ii[t[R*r 

Diai^n,  iWi^h  it  may  hIkhv  itself  at  the 

'siilt^unJ  ^Illicit iiii-^  I'oriiiii  a  )>ix>kcit  bond 

aT'iniid  the  iftnw  of  tli«  enrnm  or  oomplctJy 

titctM  it.     Its  stfit  is  JiBt  within  lli<<! 

amral  jimctiun,  Iwt  it  iicnrly  al- 

•J"*  extuiiU,  ii)  ]>ty>Dr>uQ<.-ed  (."aB^s,  eume 

Wffldcfalile   i]iAtanc«  on    the  mirfaoe  of 

tin  oornca  it«'lf.     Thiiv  is  .tcihloiii  a  pm- 

iiijc<:tion  of  thf  biillwr  ('onjiiitr- 

tt^'3,  tJioiigh  occasionally  it  prpccnts  an 

i|'!*arancp  of  active  hypcminia  in  tlip  iniuKxliate  vicinity  of  the  elevation. 

An  eiMoinatioii  of  tbi'  btise  of  tlio  cltvalioii  with  a  magnifier  will  nearly 

alwav*  gbow  siimll  cu])illan«s  i-ut(rriu^  into  il«  mhslHiKx;.     TIil-  roruca  in- 

wJevf  (Ilia  vh-vutioii  i"  not  afTi'Liod.     The  coiijiiiK-tiva  of  iIk-  lii!  ia  nhvay* 

hi'pMwrai<',  i«jiiii'tiiiii>  ijiyhtly  iswollrn,  iind  it«  surfiicc  is  coveivil  with  Vi-ry 

oiioiilo  gmonles  Hke  diut  of  men],  thoiij;b  eometintcs  they  nrc  rjuitc  tiir^ 

Bod  very  han!  (Schiel*-).    TIk-  anijiincttval  snHkce  has  otien  tlic  appearenoe 

ofbeio^  covered  with  a  thin  layer  nf  milk.     In  ihc  iit^ro  ract  tlit-  bulbar 

conjunctiva i^how^  n  hrowni^h  tinge,  in  Rome  institnoett  very  jtrononnMxl,  oor- 

m^ltondinj*  to  (he  palpebral  opening,  an<l  speeks  of  brown  are  often  notieal 

in  the  imiy  elevation  aroiiml  tlie  corneal  Itase.     The  conjiUK-liva  of  the  Imll 

louk?  lhickeii«l  and  ''mffgy"  niii)  is  eajiily  Ihrow-n  iiilo  tohls  pariillel  with 

the  oorneai  Imtie-.     Tliese  latter  ap[M>arai)Ge^  are  alno  often  niaDiiesl  in  tlie 

trbiie  raif. 

The  Mubjwtive  symptoms  are  thow  of  hyperipmia  or  congestion.  There 
in  a  fvding  of  iliscomftnt,  with  burning,  iiHiiiig,  wliich  h  Komutimiit  irk- 
Home,  noil  h<-nv!»es4  of  the  liib.  and  occasioniilly  tlierc  is  photoplK>bJii. 
Therp  if  «eklom  any  riischarge  of  niitciis  or  pUB. 

Tlie  chief  eliniwl  p«!tiliarity  of  Die  disease  is  ilt  ap{jearauoe  with  the 
Br^t  warm  ilays  of  K|iriiig  or  mrly  i^iiioiiht,  and  its  di^appLtinuK^  at  the 
l>rgioning  of  n<x>l   vrt-ather,  wln'iiiv  tlie   naniu  vrma!  or   spring   ratitrrh. 
In  iw>me  rare  inslAiira«,  however,  tlie  dinwHe  iimtiiinw  with  diminii^lied  in- 
inty  during  the  wintcn-.     It  miikea  its  appearance  again  at  the  l>eginning 
wami  weather,  and  may  do  so  for  several  years  in  siioctesion. 
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T]ip  estjirt  iKithoIogy  of  llie  disL-asL-  liaB  not  bcGii  (letertniiiocl.  It  «]»• 
pcfti-s,  however,  to  l«a  pTOlifrnitivcand  (iqti-m-miivt  afl'tctioQ  of  (he  epithe- 
lial layer  of  the  conjunctiva,  including  tliut  *if  the  cornea  at  its  base.  By 
some  it  ia  considered  as  of  an  cczc^nutoiis  Dittiire.  Tlie  elevation  around 
the  base  of  the  fornca  «>ii*ii-tj*  almost  otillroly  of  proliffmtecl  epithelial  ei-ll* 
arnuigiTd  in  u  [Mt-iihur  manner  uut  unlike  (lie  pUigi^  of  a  rancroid,  tw  hIiowd 
in  Fig.  II.  A  «OL-tiuti  of  the  large  granular  iKKlies  sometimcM  fuund  oo  tW 
paljicbml  conjunotivn  «1hmvs  ii  ntmiiiit  ffr  the  miml  part  of  lymphoid  eelU 
travotswl  by  »i_-iiiity  Ixinds  of  wmntH-tive-tisBue  (ibres.  The  (issue  i&  rather 
vascular.     The  e]iitheliuni  covering  it  is  thickened  mid  ruus  like  po«el»es 
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draumoomc&l  hj-pctltopll]'  of  the  conJuacUva,    taction  ilirouRb  Uic  flcvktlon.  ihowing  Uie  pMii' 
Ilkr  mmldcBUon  of  Uw  p-mllhwled  epllhoiui  et\]i  a  nmoDg  thi  dnuc  compowd  <i(  routid  <cl1i  and 
■  nuall  •mouDl  oT  noDiuialtre  Clnuv.  b;  e.Vm  eorae*.   it,  UowiuBn'a  mcmhruic:  r,  ■  liliiiiil  umiiI 
/,  bn»k  la  IH»  ia«iiil>nii*  at  Ikiwtniiii, ■lInwInK  tbo  ruuiiil   uvlla  u>  miMr  Uiv  vnniaai  g,  ceUolsT 
coltooUon  la  (be  fonn  i*(  "pMrto."    (Alter  Scblelg.) 

into  tiie  interior.  The  anterior  layers  of  the  coraea  are  ueually  Implicated 
to  some  degree.     No  microbe  [leeiiliar  to  it  has  yet  been  Ibiintl. 

\^e  H«m('tiini-B  see  cases  in  which  the  circuiiHvjmeiil  cbangtsi  are  ao  slight 
H»  to  csoipc  any  but  tlie  matt  oiivful  wTiitiny,  the  iip|)earancc3i  of  the  other 
|Hjitioii&  of  the  wnjiitictivu  Ix-iug  chttructcHstic  and  the  clinical  syraptoms 
typieul  of  tiic  dtsi-itse.  It  mtiy  be  crjiilincti  lo  one  eye,  but  usually  ulTcetS 
both.  When  the  diMnsc  subsides  it  leaves  no  traoe  behind,  oxcept  n  narrow 
liand  of  sliglit  opacity  on  the  surface  of  the  cornea  that  ean  aomcliniee  be 
detected  on  do&e  iuspection. 

Tlint)  far  it  ban  not  Itceu  powuhle  to  aitsoeinte  it  with  any  fl|ieeial  dy»- 
omxin,  tluiiigh  in  luimi!  (Suh-j)  an  eiihii^meiit  of  the  glandnUir  Rvstem  hflui 
Iieeii  noted.  It  ncv-unt  mostly  in  ehildrm  an<l  ronnfi  {H-ople,  lliougli  I 
have  seen  it  ati  hite  as  the  thirtieth  year.  It  huo  been  thought  by  ^ome 
(Chibret)  to  be  an  >ittenimt4'd  tbrtii  o(  tntchugnii.  Anytliing  like  a  close 
connection  betivcen  the  two,  however,  remains  to  be  proved. 

Ah  re^nls  thempeuties  very  IJlljo  \*  tu  be  »iid.  Nothing  M^ms  to  ili- 
0UCUOU  the  regular  course  of  tbe  disease.  We  taxi  only  treat  the  syaiptums 
which  arc  tlnj?^  of  byix-rn'ruia  or  congestion.  Miht  :iitlringi.-iitM  and  a.-^>tioef 
afl  bibonitc  of  sodium  an<l  boric  acid,  sre  be^t  in  the  way  uf  local  applies- 
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liooa,  witK  frequent  bathing  of  the  lids  with  cold  »aler  or  some  conltug 
f n  rase  their  in  a  di».-haiv<t!  (which  h  v^ry  rurt*),  ii  uhoiild  \v  tivnta) 
BDC  or  nitrate  of  alvt-r.  As  the  g^ravLsh  ekvalioii  un»iud  Uil-  biuipof 
the  coruoi  U  only  one  niaiur<.«tution  uf  tUo  disiiuH',  it«  rcinvval  br  cutting 
or  anii^tin;  woiihl  uvnil  nothing,  thoii|;h  it  ha4  bciii  rocotutii?nd(?d.  Aside 
from  a  care  of  the  gtticml  bcslth  and  putting  tlio  ^lativnt  in  giH>d  hygietiie 
conditioQ,  gcmTal  trealiucut  is  nut  iiid»cat«l,  thuu^^h  suiuc  huvc  uinnm'cl 
tliat  tlic  intemul  BdmiuistTstioD  of  arsenic  has  been  iK-iicfic-iiJ. 

Several  cases  ha^-e  been  i-eporUxi  tif  h  iJW-iiliiir  rtxttliMh-bitttcn  gueciilrjii 
liiehfnivff  nf  tfir  eonjuiu^va  Mirrotitulitig  the  iv>rn(«  to  an  extent  of  from  six 
to  eight  miilimetrrs.  In  most  instances  the  [X'riiihery  of  tlie  eornea  is  also 
iavolved,  and  in  i^unie  the  prD<ie»  hm  [WDetratiHl  the  K^tera  to  the  interior 
tiesuee,  (ollowt-d  by  loss  of  the  eye.  All  are  not  |irobabJy  of  the  same  origin 
or  paihulogienl  eiiaracler.  Kbeuinatinrn  has  been  pntsent  in  antntt  eases,  and 
asuspknou  of  My|iliiliK  in  othiu's. 

Sdilodtmann  (1897)  hu»  vxaniiui>cl  one  such  cose  histologically  and  found 
MormouH  cnlurgenient  of  tlie  lymphatica  uiulerllie epithelium,  and  theinfil- 
MUB,  in  addition  to  round  cells  an<l  noerofied  ti»iue,  contained  many  giant 

Ti;BERci'L.n«rB  of  the  a>sjirKcrivA  (i,oprs). 

TJie  diseiuw  de*ciib<^l  iis  fupiui  rnnjunetirir  l>y  the  idder  wriKTS  ivtii, 
without  donht,  tlie  9anw  tlint  wc  now  recH^nire  as  tiilxTonlotUji.  The  cliniml 
distinction  that  Ik  made  at  the  present  day  between  the  two  18  that  in  liipns 
the  diKiase  begins  in  the  skin  anil  passes  over  to  the  oonjunetiva,  whereas 
in  toberculoHis  the  ulceration  is  primanly  of  the  eonjunctlva.  In  both  the 
tubtrde  bncilhis  is  fonnd,  and  by  many  it  is  regaixlcd  an  csAeutial  to  the 
diagnosis. 

^STien  it  firBt  apinan",  a  portion  of  the  conjuni-liva  i?  tlm-kcni-d,  with 
one  or  more  yellowish  nutlulcs  ou  the  siirluec,  evatf  of  which  iiiuy  ulitTiidy 
be  io  a  stste  of  ulceration.  The  nicer  ha£  ragged  edgu  and  its  bottom  is 
uneven  and  "  wonii-««tfn"  in  appearance,  ii*  euvcn-d  moiv  or  k-*8  with  pus 
ain]  hrukcii-down  ti»ene,  uiid  may  havf  ctmaidc-mblc  induration  uiMiind  it. 
Tlie  nodidt*  or  iiJeemtious  iiuiy  occur  on  any  ptirtion  of  the  twnjniiiHivaof 
the  Udl  or  the  lids  or  the  rctrotarsid  fuld.  Tliey  varj'  in  i^iw*  from  ihat 
of  a  pin-head  to  a  destnietion  of  tig»iie  embracing  nlniost  the  entire  snrfaif 
of  the  ivinjuueliva,  (See  Fig.  1  on  Plate  I.)  When  the  conjiiiietiva  next 
the  cornea  b  affiRcted,  the  cornea  ititelf,  even  when  not  involved  in  the 
ulcemtion,  Itecimi**  more  or  U-**  opocjix'.  When  the  diM'n.'M)  is  extensive 
and  afTeets  the  oppn^in^  s«rfa<-e-'i  of  the  <><mjuniitiv]i  of  the  IkiII  and  the  lid, 
anuilltision  iM^twren  thti  lid  and  the  b:dl  (syinlilephamn)  takes  pliu-e  during 
t)ir  pTiMX'Ss  of  ci<*utriKition.  In  Komc  ini'tniicFs  thi>-  liaH  become  total. 
The  lids  are  uMialty  consitlerably  tbicJiene<l.  but  arc  not  bard,  aud  thetv  is 
mnimoalr  a  raiiicr  siauty  disdiar^  of  a  muco-pu^.  The  );ranulur-lookinf; 
ulcers  bleed  only  on  rough  handling.  There  is  not  much  iJuiii  mmplaincd 
of  except  when  the  wrut«  i«  involvi'd.     Tlio  diouwc  n>uy  be  liiiiiti-<l  to  one 


DISSABBS   OF   THE   CONJUNCTIVA    AND   8CLEBA.  225 

As  the  appearance  of  the  affection  may  be  an  indication  of  the  ezist- 
fsce  of  a  diathesis  or  a  predisposition  to  tubercular  disease,  the  general 
treatment  and  hygienic  management  suitable  for  the  condition  are  indicated 
tnd  should  be  carried  out. 

Leiurosy  may  attack  the  conjunctiva.  Lopez,  of  Havana  (1889),  in 
V*  studies  of  this  disease  as  it  affects  the  eyes,  finds  a  conjunctivitis  which 
'» the  result  of  traumatism  due  to  the  ansesthetic  condition  of  the  eye  in 
geoeral  which  is  a  part  of  the  disease.  There  are  also  frequently  pterygia 
ipfsrently  due  to  the  same  cause.  The  leprous  tubercles  developing  on  the 
coDJQDctiva  have  the  same  character  as  those  developing  on  the  skin,  and 
thflr  point  of  election  is  the  comeo-scleral  junction.  Bull  and  Hansen 
iotbeir  monograph  on  "Leprous  Diseases  of  the  Eye"  (1873)  state  that  it 
is  rare  for  the  conjunctiva  to  be  attacked  indojwudently  of  the  other  parts 
of  tlie  eye.  Tbey  found  the  cornea  the  tissue  most  frequently  and  charac- 
teristically affected,  the  conjunctiva  being  only  secondarily  involved. 

SYPHILITIC    AND  OTHER   ULCERS   OF  THE  CONJUNCTIVA, 

The  specific  sore  of  syphilis  may  be  found  on  the  conjunctiva.  It  is 
Usually  communicated  by  kissing,  and  is  thus  sometimes  conveyed  from 
nursefi  suffering  from  mucous  patches  to  the  eyes  of  the  children  under  their 
charge.  Infection  may  also  occur  by  the  fingers  which  have  Iseen  handling 
a  sore.  These  sores  have  the  characteristics  of  specific  ulcers  on  other  parts 
of  the  body.  Where  there  is  a  well-marked  induration  there  will  be  less 
difficulty  as  to  diagnosis,  but  there  are  ulcers  whicli  are  soft  and  in  wliich 
the  history  of  infection  is  more  than  doubtful.  The  preauricular  and  sub- 
maxillar)' glands  are  swollen  and  hard  in  the  true  (;hancre.  The  doubt- 
ful cases  have  the  appearance  of  the  so-called  rodent  ulcer,  but  I  have  found 
thera  to  heal  quite  rapidly  under  the  use  of  large  doses  of  the  ioflidcs,  even 
alter  caustics  had  been  ased  uuavailingly.  These  as  welt  as  the  undoubted 
syphilitic  sores  occur  usually  on  or  near  tiic  edge  of  the  lid,  though  they 
are  sometimes  found  on  the  bulbar  conjunctiva  and  the  rctrutanial  fold.  In 
one  case  under  my  observation,  a  woman  of  twenty-five  years,  an  ulcer 
with  a  rather  hard  base  ap]>eare(i  first  on  the  conjunctiva  of  the  Iwll  near 
the  lower  refrotarsal  fold,  resisted  all  local  applications,  and  was  finallj' ex- 
cised. This  was  followed  by  perfect  healing.  A  similar  ulcer  appeared  in 
a  few  weeks  on  the  conjunctiva  of  the  ball  near  the  outer  o<lge  of  the  cornea 
in  the  other  eye.  This  was  not  excised,  but  healed  in  about  a  month,  to 
reapjiear  on  the  conjunctiva  of  the  ball  near  tlie  upper  retrotarsal  fold  in 
the  same  eye.  She  was  taking  mercury  and  the  iodides  niuler  a  suspicion 
of  its  being  specific  from  the  bc^iuning.  A  histological  examination  of  the 
excised  piece  showed  nothing  beyond  an  infiltration  of  round  cells. 

In  the  treatment  of  true  syphilitic  ulcers  no  attempt  should  l>e  made 
to  destroy  them  with  caustics.  They  will  heal  rapidly  under  the  internal 
administration  of  mercury  with  local  application  of  antiseptics  of  moderate 
strength. 

Vol.  m.— 15 
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Thcr<.-  vi'oiild  sroiu  to  bo  iio  reason  vrliy  mnenug  pateheg  »\\oxM  not  occar 
during  tlie  regular  course  of  the  diseai^e  on  the  conjiinrtiva  a»  well  m  uo 
other  ruucoiia  eurfaccs,  aixl  several  such  cases  have  \>een  reported.  Oat 
case  at  li:%st  hn»  been  r«))i>i't(Ki  hi  ultif^b  a  tme  ffutanta  had  its  scat  ou  tiie 
conjunctiva. 

oo-vjustrnvms  aocomi'anyi.vo  tub  exantueuata. 

Tjike  I'tlier  [mrtinns  of  the  air-|ta6siige8,  the  mucous  menihraiie  nf  the 
^■e  i»  llublc  to  siiHVr  during  attat^ks  of  meoiilea,  scarkt  fever,  aiid  small- 
pox, and  m>inetimei<  the  eytseyinploinH  constitute  a  very  prominent  feature. 

The  conjiinctivilie  a>^<K-iatHl  %vith  the  cxantlicniata  may  be  hyjiencmic, 
catarrhal,  ur  puruleut,  or  alt  thive  ul  diffi-rcnt  |ipriods.  The  gciifral  char- 
acter of  lhc<c  aflections  viH  L)e  found  dc^ribcd  in  the  &ectiou»  dovotcd  to 
those  (onus,  ami  rwjuiros  no  atlditioiial  iwnsidcmtion  here.  A  puMuWof 
mrntil-ftox  amy  eluiw  il«'lf  on  tlm  conjunctiva,  but  the  most  dcatnictive 
a4^!oii  i)f  tliiK  iliscii.'^  15  uii  tliL-  curuca.  Tht;  eoiijutidiva  may  alw  W 
inuciilnli^l  with  i-arciif  ntatter. 

Very  oonimonly  nftcr  eonvalew-enw  from  the  exanthemata,  and  in 
measles  parlicularly,  there  remains  a  chronic  hv[icitemia  or  conjtcstion  of 
the  iMnjunotiva,  whidi  is  v«ry  jieraisteut  and  oltAtinate  to  all  mann<7  of 
treatment. 

Conjiinctivitia  is  very  often  a  most  prominent  feature  in  fiaxf  ferei;  roue 
cold,  and  epidemic  injtucnza,  and  frequently  ilrmnndn  fpecini  attention. 

PKMrHrOlIS  CON.IUNCTIVjE. 

In  certain  rare  instauet^  poni[»Iiigus  has  lH*n  found  to  affect  the  cou- 
juncliva.  In  some  casea  the  disease  baa  ejtijfttd  niniidmn«ui»ly  on  odicr 
|)oi'tiuit.t  of  the  ln»dy,  ]mrtit'iilarly  at  (be  anjjL's  of  the  uo«-  and  niyiith,  ami 
soim-Lion-^  ill  tlie  ihmnt,  but  in  a  fuw  it  itn-ms  to  have  boiii  a  [»nni«ry  affwc- 
lion  of  iheTOnjiincnivn. 

The  btillffi,  though  their  form  is  not  asiially  well  defined,  ore  fiist 
Dotioed  on  the  fornix  or  bullwr  eonjiincliva.  After  a  lime,  vhieb  may  be 
montlia,  otliers  apjiear  on  the  hall  and  jialpi-bral  surface,  and  the  final  miitlt 
is  an  iihi-'niiioii  k>ading  to  a  cimtrieiBl  Khnnlitt)r4>  of  the  entire  eoitjimrtival 
tiKSiic  ami  uii  iidhtwion  of  the  lids  to  the  bull  through  tlirir  whole  rxiciit 
(ityniblf[>h!in>ii).  ami  iwmctinu'S  «f  tlip  edges  o(  the  tids  themselves  (anky- 
loblepharon). The  corneal  early  begins  to  lotw  its  polished  surface,  b«- 
couit>i  opni|iie,  and  partieiimtes  in  the  ttcncral  atrophy.  This  i^brittkas^  i» 
prolably  the  eame  a*  that  tlo^rriljed  under  the  name  exafHtMit  nirophji  of  ihr 
co»ju»cth-a,  or  dft/merativc  sifndfMjttitU.  Ftj;,  2,  Plate  I.,  kindly  loaned  by 
Dr.  Charleii  A.  Oliver,  rejtresi'nts  well  the  eiiiulitii>ii  nf  essetiliid  atropliy  at 
n  somnrhHt  mlvHmrecl  stage  of  (he  di.'u-Ast?.  Kiw<'ntt.tl  ntrophy  ia  looked  ii[H)n 
by  H)tne  as  nn  independent  affection  and  not  due  to  pemphigus.  The  view  is 
gaining  ground,  however,  that  all  eases  of  ewcntlal  shrinking  or  prt^rcwivc 
atrophy  b(^n  iu  an  ailectiuu  of  the  •■pithcliuni  of  the  ooojunctiva  in  tb« 
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tutnre  of  an  exfuliation.  Miiny  of  the  eiibjeclo  of  tliis  disenjse  ar«  robuiil. 
A  colored  wotDiiii  of  tbirtv-t'ight,  whom  [  saw  tlirotigli  the  kinflii*?!^  uf 
Dr.  BvJt.  of  \Vai^iiiii)ftuu,  bad  iievor  luxu  il],  auil  tliu  Ji^'aiM;  cuiiie  on  with- 
out waniit^  sonic  three  years  a^.  'Jliert-  is  a  total  symhtepharnD  and 
winru-nciug  aokyUiltk'pbaixmwitU  u  ]iirtn'l»'»»  ilrycvrutu  on  the  right  side. 
The  dirictise  in  the  IcH  eye  i»  iiot  yet  »u  l»r  lulvauc-e*!.  There  is  Dot  that 
ti'odcDcy  tu  ulwr&tiv'^  deslriiction  of  the  cornea  uhicb  is  Ibuud  iu  xerosis 
of  the  coujumrtiva  described  below. 

Iu  many  faaa  it  U  uut  easy  to  demoostnitc  tlie  previous  existcoccof 
Uh*  |"rft-ct  hullic,  and  in  iiiii*«t  aiattt  tin-  tnu-  biillmw  rliMwHcr  ti"  not  aj*- 
poiftit,  the  anterior  rpithi'lia]  layer  Uung  rnptimii,  Iftivin^  only  a  graylBh 
iiWr,  Tiic  mirse  of  ihp  <liscase  ii*  clirunit:.  I'Steiidinji  sometimes  over  a 
niunber  of  years.  Tbt;  tr«>aimeiii  is  t'utirely  ^liiative.  ^VJl  operative  pro- 
cedares  haxe  utterly  &l)ed  to  give  relief. 

Some  ehanjrf-a  in  tlie  eonjimetivn  have  been  found  asttoeiated  witli  herpe* 
trii  in  ulhef  \mr\»  uf  tlie  bmly  (Arli). 

X£ROI>>ITltAt.UIA  (xerosis  OP  THE  CnNJUKCTIVA). 

Under  the  tenn  xerosiB  eonjunctivie  are  inelnded  ebangea  in  the  fxin- 
jatu.-ti%-a  whicti  are  not  all  of  the  samp  origin.  The  hardne^K  and  dryneaa 
of  the  inside  of  the  lids  attendant  ujxm  the  cicntriciat  atagv  of  Irut^honm  or 
otlier  dottructive  {inKV-»  in  that  niembninr  aiul  eM^eiitiat  atrophy  int.-  tujme- 
timM  BO  designated.  There  is,  however,  a  form  of  disease  which  is  primary 
and  nuC  aswciated  with  any  antecedent  inlliinimatory  disease.  It  1^  cliar- 
acterized  by  great  dryness  and  dii1n<^i«s  uf  tlic  nienibmue,  itt  which  the 
oonw*  iwmelintes  tak(-«  |>art  «\'en  at  the  bo^iniiin);.  On  the  i^nrface  of  the 
MDJUDctiva  oorre«iponding  to  tlie  {mlliehral  ojK-ning  there  '»  u  depoHtt  which 
look*  like  fine  froth.  Tt  is  tmially  in  the  Ibrm  of  a  triangh*  with  it»  base 
Iflwarda  the  cornea.  This  froth  is  easily  removed,  but  niMlily  forms  again. 
On  the  edges  of  the  lid  there  \&  au  aocumulution  of  a  thick,  wliite,  eheese- 
like  material.  The  eonjnnetjva  U  more  or  less  anfeethetie,  and  irritation 
of  it  does  not  bring  about  a  flow  of  tearw.  In  fiiet,  in  all  pronoiiiietil  eajsea 
the  lacfTi'mal  -Mwrelion  is  ?^t4>|ip4-d  eiitiivly.  Iu  suvcrL'  cuws  the  niiiL-uuB 
nenibmne  Ix'iVtiniti  eo  tdiriiukcn  as  to  oblitenitc  the  rctrotnniiil  foldt*,  and 
•asiinK-rt  niniofft  the  ap|>ear!ince  of  skin.  In  such  ca»es  the  ettrnoiil  Mirfnec 
is  very  dnll.  opaqtie,  ai]d  often  u|oii};bs.  A  marked  subjertive  symptom 
whieb  is  rarely  absent  in  iho^-  old  enouffh  to  observe  it  is  niglu-blindnpss. 
Iu  a.'iobdiied  light  the  patjeiitx  are  prmtiinlly  kliml.  In  nrarly  all  eases 
of  tdiopaih'uy  ni^tt-UiwlnfjJt  tlii.t  fmlliy  material  above  nientiuncd  in  found 
on  thu  conjunctiva.  This  night-blindness  may  ownir  in  children — in  my 
cases  mostly  in  young  negroes — who  wcm  U>  Ihi  fiiirly  well  nonrisbeil.  It 
is  usually  temporary.  This  milder  fonn  liaK  been  dcslgnnted  rjilthrftnt 
Xfro&ia,  It  is  OMOciutitl ,  however,  with  sclerotic  ehange«  In  the  (■onjulleli^■a 
proper  in  addition  to  the  de^iemtjon  of  llie  epilheliiini  (BnsstO- 

The  diaease  is  csacoliolly  one  uf  umlniitritiuu,  and  tlie  most  pronounced 
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OAAce  are  met  with  iu  maraHtnic  iDTanta.  Cusm,  howevpr,  linvc  btva  KOfi  ia 
quite  niiitHt  |i(?i>ioii&  It  iias  bi'i>ii  oliscrvcd  will)  gn-al  frequency  on  the 
CdfTi!*;  pluiitutiuiis  iu  ItruzM  (1i»ma  Ixibo),  wlu'iv  it  f««rus,  as  ela-where.  Id 
be  sotuct iim-M  cpideinic,  mid  anKtng  iiegi-o  children  tu  SotitJi  Carolina  (Knl- 
lock).  Tiif  Trutliy  innUTial  on  llic  cinijiinHivnl  siirfiUY-  ltiL-»  Ini-ri  fdiiiii]  W 
Bag£0  (1897}  Iu  ttjiisist  Inrgely  of  flcgcnerntti!  itiiijiiinuiv:!!  epilhi'liiirii  anil 
cells  coming  from  the  Mdbomian  glanils,  ami  tlic  emulsion-like  ^ubstaiwe 
OD  tlie  c-Jge^  uf  the  IliU  has  a  iiiiuilar  c>>iii|H>9ition,  In  ihiR  lanlrrial 
(wlii<!li  in  ])reM>iit  alfiit  at  times  in  the  ctti  dt^-Mic-]  lliere  havo  bt^n  found  a 
niimbcr  of  niic'roiics,  and  mmo  have  thoiigliL  thiit  tliore  ia  n  .t|K>rifi(!  fona 
which  )i?  the  girndticpr  of  lIuMlisraite;  thr  micmlic  mmt  coinnionly  fauod 
ha-  liomen-hat  the  i?ha))e  of  the  Elcbs-LoefflGF  bacillus,  the  eo-cnllcd  jwrado- 
diphihcria  baci/liu,  and  is  ir«iUentl_v  present  in  large  niiinberB.  It  sceins 
iDOPe  reasonable  to  supjxtw?  that  thfta?  niicrohcs  uome  from  tbf  outiod*,  the 
i-yva  U-ing  juiilially  n]wu  imisl  uf  tin?  tiiiip,  ami  find  in  lliii*  dt^-ncratcd 
□lul^Tiul  a  wry  isuitubk-  ground  for  thtir  dc^'clopnicnt,  uiid  tliat  ibcy  arc  ya 
till  way  uouniM.-t(!4l  with  itii-  prtKhiotion  of  the  disease.  ^^^| 

The  whole  clinical  history  of  the  disease  shoM-s  it  to  l)c  one  of  defective 
nutrition  and  loneivd  vilality.  That  the  Li>ulral  nervous  iiystt^ni  bean  tlie  _ 
bruut  of  tlie  burden,  Uk-  iuseiisilivcuess  of  the  rvtiua,  qa  nmuifcetcl  by  I 
nifirht-hliiidiiesH,  is  f«trnng  itvidoiHT,  tlnaigli  hoiiic  |t]ikir  tltc  scntuf  th«  viMial 
tmublp  in  tlip  rrll-layer  of  the  rrtinft.  The  atrophies  of  the  <«nj«ttctiv», 
tlie  la<rryiuul  gland,  and  llie  cornea  Hoiild  appear  to  be  tlic  peripheral  niani* 
feetutions  of  this  central  letuon.  Iu  iufant^  there  is  most  comaiQuly  a  fatal 
ieeuo  tliroiigh  int«stiiinl  »r  hiug  trnublo. 

Aflsociatixl  with  eome  forms  of  ohmnie  oonjinictiviliit  and  keratitis  tbeiv 
is  fbuml  a  loonlixed  xenmiit  of  the  conjunctiva  without  night-blindn<«« 
(eecoii'tari/  x«-(miV  (Leber) ).  which  probably  is  the  same  a»  the  pfaqfKt 
(j)itM!ei/iS  de  ia  eariifr  of  Hocijuard. 

Treatniwit  shonid  be  direetcd  to  improving  the  nutfition.  Locally 
HWpsi))  and  emollients  such  as  while  vaseline  are  iudiuited. 

l.VMl'HOMA   (ADF.KOMa)  OP  THE  WlSJlfNCriVA. 

This  IB  a  rare  form  of  oonjnnrtivnl  disease,  and  may  l>c  eonfoiindcd  with 
ccitain  slagei  of  tTnchnnia  nciiiKionally  met  with  or  with  amyloid  dcften- 
eration.  ludct-d,  there  iire  many  factH  which  |)oint  Co  the  prolmbilily  of  its 
being  tJie  firet  «tep  in  this  latter  form  of  conjunctival  degeneration.  I  have 
met  with  only  two  ca*"*  which  I  consider  shoiiUl  l>i>  projH-rlv  classed  under 
this  head.  In  certain  jartB  of  Kurope,  eHiRt;ially  Uiissia  (KaehlnuuiDl, 
it  seems  to  be  fnx|uent. 

The  conjunctiva,  generally  of  the  upiM-i-  lid  alone,  ic  enormoui»ly  thick- 
ened, somotimca  to  five  or  aix  timcH  the  normal,  nnd  there  ie  nn  inability  to 
lift  it  on  account  of  itn  weight  (ptonio).  The  eonjnneli\'ftI  Biit^ace  is  in-^i- 
lar  aud  liaocd  over  with  deep  sulci,  but  tiol  pronounredly  granular.  It  ia 
mther  Imrd  and   gclatlnoiiH- looking,  and  does  not  bleed  easily  on  rough 
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riiiin<lliiig.     It  boim-tiiue^  nitcrtij  tlie  low«r  li<l  aiul  mruncle  nnd  rt'tmtnrHal 

fiiJ-Ifl,  iL-iudly  ill  tlM>  form  of  largr  pniuiiiifut  roiiiwl  *wollmg3  like  those 

dcpictrt)  ia   Kig.   12.     Tlieiv  ti> 

little  or  no  Mcit-tioii,  llie  conxai  "*' 

is  uniially  clear  and  unafiW-tctl, 

and   tbert-  U  ootnmonlv  no  piiiin 

tDmplaiiwd   of.     TIil*  dittLUM-  is 

almiJBt  ulwavM  bibieral.    Miclwl 

|ia«  foiind  tliv  gi'iu-rnl  );liindiilar 

BjBtLtU  Ut  l)c  fnlar^Ltl.      It  Mrnn^ 

most  fiwjiit'titlv  in  boys  of  from 

eeren  to  figtitivu  yfai>. 

Wct'kcr  has  dcffcrilml  a  fiirra 

of  tbe  di«msc  which  aScctii  the 

fonjiinctiv'a  srouud  the  imso  of  the  roni<-a,  looking  not  iinlik«  an  lyxiig- 
.geratcd  form  of  ciaiumoorntal  hy|wrlroi>hv  of  tlic  cuiijuiirtiva. 
f       Scctiuu  of  titf  mcmhmtiu  shows  it  (o  be  compoeiil  of  eiilftrged  pajiillie 

with  by^>rtro{>hy  of  tin*  ad^'Duid  MriK^ttin',  hnt   no  amyloid  dt^neralion. 

(Fig.  13.)     In  OH*'  of  tlw  twAos  imdiT  my  observation  there  was  an  ext«D- 


Fto.  19. 


Ljinpliomii  iJi  iiii' oiujuiitm*. 


LrBpbnoaof<tecOfi]uticilTK.iiho»liiB«n<ioaaiweiili<rg<.-tnvi>l  '•fihi-  iinplllnciitrivilwlttivplihotlum 
a&ddCnMlnalmilciiuf  ■iMnvld  thau*  wllli  ruiiml  cylb.    iSooEluti  of  Pig.  fl.) 

fiive  colloid  tli^iirration  in  the  dw[vi-  portion  of  the  thick  ma^.  The 
qHth<'IiHl  layer  is  intsttt,  and  in  siinie  [virls  nuich  thickriK-d.  Thp  tarxm 
ibn  not  M-cni  to  participutv  iu  tlic  iKitlioingictuI  {inHi-sit,  (vrtaioly  not  »t  the 
b^noio^. 

It  is  lU'^orti'd  ihni  there  is  n  Icndcncy  to  improvement  after  puberty. 
Tfaconly  trvatttinit  ieopcrativp.  In  tlio milder  «i£es  deep  ineiaions are  eom- 
JMBded  by  Weckir,  hni  Mhorc  the  thickening  is  ^i-eat  the  only  thinfi  to  do  is 
lorctaovetlieDuiw  with  the  kniternidsciseors,  or  with  thrmrrtte  when  there 
18  a.  ci>lhM<i  dcgeDemtion.  As  th«r«  is  usiialty  ii  dliTiMc  ndenitit^,  the  geoeiat 
htftlth  rr«iuire9  attention,  and  removal  to  a  hif»h  dry  climate  i«  advisable. 


230 


DISRARM  OP  THIS  CO.SJU.McnVA  AND  9CI.CJU. 


AMVXOItl    DBGES'ERATIO.V   OF  THE  COSiVXCtrVA. 

This  rare  form  sf  di'gi'n oration  of  tin-  <x>itjimt:tiva  tias  bocu  olieen-ed 
priueipall)'  in  Kussin.  It*;  eliicf  peculiarity  is  tlif  presence  of  amyloid 
bodies  in  tlio  much-tliickfiifd  ojujunctival  lisstie.  The  hj-pertropliy  a 
very  grcnt,  ihcconjiiiiotivn  soJiiotiiiu-.-*  [in.ttrii(liit);  Iwin  l>etweeii  ll»^  lids  in 
large  folds.  It  hat  a  waxy  nji^xfimiKv,  is  miUHjlIi  and  of  *o(iic  <H>iwi*t«ncy, 
ami  do08  not  bleed  aisily  when  roiiglily  tmridled. 

It  begins  usually  in  tJie  retrotar^al  folds,  hut  siRxe'isively  invades  tlie 
biillNir  aod  tarsal  portioDS  and  the  carunck'.     Tlie  tipper  lid  |Hirticidar]y  is 

much  tbick»'n«l,  and  ton  heavy  to  be 
lifh'd,  and  as  a  conHtxiueiKX!  there  is 
rnitjplpte  ptosis,  The  hy|)ertrupbted 
tissue  sotnetimcs  foils  dowa  in  folds 
.,-  ■  "^^  over  the  cornea,  which  latter,  hovr- 
O  '  ever,  is  not  affected.  The  diecaae  U 
very  fhroaif  iii  ii»  cuurst-,  tht'  period 
of  it«  growth  extending  gcDcmlly 
over  many  y«ir»,  Tliorc  in  no  dU- 
Hisrgc  or  Inorymation,  and  no  poin. 
It  has  boon  thought  by  some  lo  be  a 
sequela  or  a  very  exaggerated  or  modified  form  of  li-achoma,  which  seems 
possible,  siuc«  Ijoth  apjtear  to  be  dbwatw.s  of  ihe  ni!i-iu>id  li«<iic  of  (!jp  (.-on- 
JQiii^tiva;  but  there  u  noduuht  lliat  it  ean  Ix"  nil  cniirtly  indoivondt'iil  affec- 
tion and  Hlrictly  local  in  its  nianifetitatiou 
withonL  UiL"  coiiromitanl  ap]K«mii«^  of  the 
nanw  kind  of  degeneration  in  any  olh"?r  |»art 
of  tl]o  body.  It  is  Itachlmann'fl  opinion  that 
the  amyloid  bodieK  are  seen  only  in  the  lnt*r 
(Stages  of  tliu  ptculiar  dt^nrration.  and  that 
their  prentencT  is  uot  necefi^trv  for  a  diognosU 
of  tl)c  disease.  The  first  i^t<?p  ii  a  airaple 
hypertrv»itliT  of  the  conjunctiva,  an  increase 
in  it«  adenoid  eleniciilt*,  r^uch,  for  iustunci-,  us 
thai  deacril)ed  a,-*  lyniplionia  in  the  prccodiug 
Ainylol'l  'loip»n«f«Uoni)f  iheoon-     section.     The  next  st^n  ii*  n  hviilitii-  dit^'nera- 


•c      "  a 

Ainjrlold  dogi-npntlon  of  UicaotiJaticUi'a.carlr 
■tag*:  a.  tijkllrie  <l«<iv<<onited  Mil):  b.  llntnppoBr 

Knrlold  dogcueniUoii.    (Alter  lUeliliuuii.) 


PlO.  Ifi. 


u,p    tioii,  and  (he  linal  one  is  the  appearance  of 


boil!n  Arv   tbo    nniytn[d  in* 

»..ii«r  ^   rpnb.rii.1  «.d  roun,!    the  aiiivhiid  iHidiffi.     (Figs.  14aiMnflO 

cell*.    (AlUir  ltiB.hlm.nn,)  fi.i  *  .  . 

llie  only  treatment  m  operative,  and 
Raehlmnnn  has  found  that  a  partial  extirpation  is  almost  always  followed 
by  atrophy  and  iiual  diaappeamnw  of  the  reniaindw  of  tJtu  hypertroiJiied 
mass. 

0HEM«JHI8  OP  THE  fONJUNmVA. 

The  loose  textnro  of  its  tissue  easily  nialcca  tlie  cvnijiineUS-a  the  seat  of 
cfTiiwoas  of  various  kinds.  One  of  the  mo«t  common  of  thwe  is  that  of 
Wood-eerum,  causing  the  oonditiou  know^n  as  oedema,  or  dientom,  in  which 
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Hw  comca  i*  anti  n«  if  in  tlic  Imttom  of  u  crat«r-iike  elevation  of  tite  con- 
jaoctiva  i^nrroiindin^  it.  It  inaj  nevoiniiaiiy  iuflmiiiuulory  coiiditioi»  of 
ilie  conjiiiictiva  iti«ll',  ur  ytf  ()te  iris  or  die  ciliary  budy,  uiul  in  isomclitna)  a 
jironiiuent  »\inptom  lo  these  oonditii>iis  It  i$  fuiioi]  iu  auutu  glaucoma,  ia 
aBWtioiiA  of  the  nrbit,  ajid  »<oiiict)mt's  in  ihim}  of  tlu-  lids.  It  is  always 
indicative  of  an  nlstnictidii  to  the  return  flow  of  ibc  fireulatiou,  TTie 
tlc^^TTC  iif  iiiAnininalion  iH  iiot  always  indicated  by  the  amount  of  chi*in<ui», 
(ur  it  frvqiK-olly  bappeue  that  tliere  U  a  Ui^fe  auiuuut  of  vfl'usiuti  witb  but 
Uigbt  palho]ogi«nl  chan^.  The  condition  of  tlit;  vascular  wulU  Iulk  uii- 
doubtMlly  muc'b  to  do  witii  tlie  origin  and  the  animiut  of  cffuaion.  Somo- 
timcs  lliere  b  a  cbt-mo^is  without  any  inthimnintoiy  symptoms  whatever. 
TIii»  occurs  usually  ia  old  pcr<oDt<i,  and  is  prolxibly  due  to  some  temporary 
U*cal  iiilcrfojm^T!  with  the  circtdatioo,  the  stxalhd  idinjMithie  chentoms. 

Vfe  oocasioiially  fiud  a  cheroosiii  c<(uuing  on  suddenly  in  npimrently 
sirong  and  bmllhy  jx-i-sons,  due  to  t*omi'  disturlnnce  at  tlie  nerve-ceutres 
ijje  ri>uU  of  a  toxit-  aj^-nl,  I  liave  sccu  a  marked  chemoeis  of  the  coii- 
jnitcttva  and  lid  foltowiug  the  ingwstion  of  a  single  graio  of  quinine.  Every 
time  quinine  in  any  ap|ireeiahle  (|iiantity  was  taken  this  result  followed.  In 
early  life  an  attiiek  of  urticaria  followed  tlie  admin istratiou  of  quinine, 
sbowing  tbul  tlic  drag  had  iu  thiit  instaoce  u  peculiar  iuflneu<iciin  the  voso- 
naotor  system  at  the  periplivn.',  fiumiug  and  itt.-hing  of  the  conjunctiva, 
with  hypenemia,  liavc-  licen  noticed,  with  the  same  eondition  of  the  face,  in 
sttaekA  which  were  probably  uiiitvi-ia  and  caused  by  tlie  ingestion  of  food 
wbicli  bad  before  produced  jreneral  iirtit.aria. 

A  purr  I'ht^iiiutis  i>f  elmnu^tirrir^Hl  liy  a.  ui]if^)rm  tiniDtpari'iit  tbiekenitig 
of  the  mujiinctivn,  prinei|udly  of  the  Imll.  Tt  i-^  of  a  [tnlii'-pink  or  yellow 
(ulor,  iu  oootradigtinetion  to  the  deep  rod  of  the  blowl  effiiNion  of  occhy- 
niosis 

The  eubcosijunctivul  ti^ue  ntoppinfi;  short  at  the  ba«e  of  the  cornea,  the 
flpreod  of  the  cFrusiori  is  arretted  t)iert>  and  riMfi  up  around  it  likea  mound, 
with  tlie  cornea  at  the  bottom,  whenra-  its  naim-  (jrtcj).  The  Hwelling  fol- 
luwing  the  bite  of  an  iui^oct  or  a  liec-sting  is  u  typical  fonii  of  thin  ufllvtinn, 

Tllcrt'  u  also  au  fjedcma  called  '■  filtnition  chcmosis,"  which  comes  from 
the  oozing  of  tlicaqiieoun  humor  from  the  anterior  cliumber  through  a  small 
opening  nl  the  selem-cwmcal  inarjiiii.  Tlie  elieniosis  wliieb  attends  upon 
inflammation  i^  sometimes  called  ■'  in II am mii lory  u-dema,"  to  diatiiigulsh  it 
fn»in  the  forms  notdcjxjudent  ujion  by|KTfciiiia  or  i-oiigci«lion. 

-Since  it  i«  nsuallv  svmptoraaticj  there  is,  as  a  rule,  no  mil  for  trciitnu-nt 
addnwed  dins-tly  to  the  eondition  iUvU.  Owiiiiioua.lly,  however,  the  swcll- 
tt^  b  80  pxceswive  m  to  endanger  the  nulrition  of  the  cornea  by  its  pressure, 
and  it  is  then  neeesBari'  to  evaenatr  the  liquid  by  ]iuiielunng  tlie  conjunc- 
tiva. ThiB  mav  be  done  under  cocaine  by  a  needle  or  by  making  a  number 
of  fraal!  cuts  with  the  scissors. 

To  facilitate  the  absorption  of  the  fluid,  compi'esses  of  lead  aud  lauda- 
□nm  or  hot  l>oric  aetd  luav  be  used. 
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Bt-CHYJUMiW  OP  THK  tWXJfSCriVA. 

Kii|>tun}  oCa  blwui-vtssel  of  tlio  conjuiirtivn  is  fbllovvnl  by  an  cxtniva- 
HUtion  of  blutxl  ill  aitd  umler  its  tiBi^iK-,  giving  riee  ufteii  b>  a  very  etartliug 
spjKttnuicv.  However  cir('iiinscril)e(l  tin- fffutuon  may  be  at  the  outset,  h 
grutbiitlly  »|ii\rtic].t  on  ni^iiitiil  <if  llio  !<«>!«-iie!m  nf  the  ct^iij imdival  aud  ^ub- 
OODJiinotivnl  tir^sut',  and  sometimes,  whim  tln^  Hinimnt  iif  exitilatiuii  is  Uiv^v. 
will  cover  the  whole  anterior  surface  vf  tlie  ball  r3CiM?pt  the  wmra. 

Its  colur  at  first  is  «Iwp  n.<i,  bul  as  absorption  goes  on  it  l»e*"t)iiics  nioir 
yt-iI(m'i»Ji,  ami  finally  disa|>|>^ars  altii^ther,  ntrely  Wving  any  mark.  TV- 
brtaking  of  the  vtfixA  may  iif|H'nil  uiHtn  a  i\mvt  iniiiniatiHin  oftioiui'  kind, 
as  a  blow,  or  nuiy  bi-  »iiin<cl  f>vcii  by  violent  rubbing  of  the  lycjf.  it  follom-s 
oAeti  upon  soniv  effort  during  u-hicb  the  blood  i»  forced  to  the  iHtMl.s^ 
stmining  at  Etool,  hard  vomiting,  coughing,  etc.  It  i»  very  eoninioii  in 
childrL'fi  »itiflV'riiig  with  whoxiping-t-oiigh,  and  ie  freqiioutly  gceii  nmong  the 
ngi^l  antl  ibu.'W  whoee  vasiriilar  woIIh  are  weakened  from  any  ituiSiCj  and  may 
iiuliaitv  u  gi^'Hcrnl  ulluTonuitoiirs  coDdhi<jii  of  llic  blood -VLsnels. 

The  wehymoMti  which  uppeur  in  tlie  conjunctiva  nlWr  injiiri«<^  to  tln' 
head  uot  involving  the  cyee  indiealc  the  possibility  of  n  fnu-tnre  at  th^'  bow 
of  the  skull. 

When  the  extrava^ltou  is  frc«h  it  is  »omi-liiue«  possible  to  express  sqok 
of  the  blood  through  (>ninll  inelnioiiA  in  ibt'eotijiiiietiva.  Usiially,  however, 
it  must  be  left  to  tJie  al)Sorptive  powors  of  natnre.  This  may  be  at«it<tted 
by  iin  iipplication  of  the  lead  and  opium  soluUoti,  hot  burie  acid  aoliltioQ, 
and  uiild  uiue»uge  through  the  clo»ed  lids. 


EMPHYSEMA  OP  THE  CONJL-NCTIVA. 

The  .ip]X'uruncc  of  air  under  tlie  eonjiioctiva  indicates  a  oommtinieation 
U^lween  the  subc-onjuudivul  tissue  and  sonw  oni?  of  the  jincimiatie  cavities 
around  the  orbit,  and  iw  iwimlly  the  result  of  tmnniatisni.  This  tpaiimatism 
tnay  have  ruptured  the  bony  walln  whieh  divide  the  eonltoila  of  Uic  orbit 
from  the  iin-'^l  lavily,  the  fiyititid  i^lnu;^,  or  the  ethmoidal  vvWi-,  |Imi»  allowing 
the  air  finm  tbi-m  tn  enter  luid  diB'uM'  ilsclf  through  the  hiow  tiMiw  of  the 
orbit,  tlie  lids,  and  the  suliennjnnotival  xjiaw.  It  may  also  follow  uloemtivc 
destruction  of  these  Ixtnes,  Iwuliiig  to  iin  ojieniiij;  in  llieir  wnlK  It  is  neariy 
alwuys  iiotai.'cd  immediately  after  a  blowing  of  the  iiosc.  The  feeling  of 
crepitation  under  the  Ungcr  makes  a  mistake  in  diagnosis  impossible. 

A  eorapressive  luiiidage  is  tJie  only  tn^alnient  reiiiiirfd  for  tiie  relief  of 
the  condition  it^'lf.  The  pulivut  hhould  1h'  (cautioned  ugaiiist  blowing  tlic 
nose  violently. 

I'lSOl'll'ULA. 

A  small,  nsunlly  round,  yellowif^h  elovalion  h  oflen  aeen  on  the  nasal 
side  of  tlic  n>njuiKtiva  over  the  iu^tliun  of  the  reetuH  iiiteruuEi  near  tin' 
cornea.  It  in  sometimes  seen  to  the  outer  side  of  tiie  cornea,  and  ouw- 
sionally  on  both  sidt-s.  It  Is  most  enninLun  in  niutiire  |KTStjn!(  and  iu  iIk^i 
expu&ed  to  iullueuues  irritating  to  tlie  eonjuuetiva.     White  it  (iocs  not,  u  I 
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nilf,  ^ve  rit^  in  uiy  tnnible.  it  h  thnn^ht  )iy  sonic  to  1>i>  tJi«  8tRrtini;-)K>int 
of  a  [itcn-jrium.  This,  however,  is  wry  qii«*tionab|p.  ThoiigJi  it  has 
c\-cry  »pp«iniiicc  yf  a  faXty  tnmor,  tlicrc  is  no  iaitj-  matter  in  it5  E^ubslauce. 
It  ootuiffas  of  mndvused  fibrous  tissue  aod  Uiickeaed  epithetiuoi,  and,  a«- 
nrdiiig  lo  Fuulis.  of  a  liyuliiic  di'gi'Ufratiaii  of  the  mnjunrtivii  luid  siiIj- 
conjuocliviil  liasiif  iu  wbtoh  Iht-  L-pitJicIiuiu  taki-s  uiiiy  a  si-eomlary  |«irt 
(F^,  16).     It  is  iboiiglil  tJiat  aii  artlintii-  dy^Tiutiu  |>iv«]iepoa<.-»  to  the  dv- 
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IMiuctun  of  pinipilcula.    The  tplUmll&l  Inyc:  ortlic  cnnjiukcUia  t>  itiL-Kulttmud  muoli 

d.  aMl  Uicfv  ta  «  Mpamluu  lli  Uw  [ayon  kU'.    Hialiiii;  dv^vuenUuii  <■  tliowu  iii  lliv  wd- 

I  mas  insrk^l  a:  A.  cron^foaoiwrblcxid-vtMwtt:  <(. Iviitfltuilliitl  wotion  of  inaela:  t.uih- 

illal  MiiBMim  Umui   in«nip«QUii«up«vfti«dat  UoMl  UMTRlwrof  BnwfiMcr  HoiplUl. 


velopDietit  of  sucb  growtlis.  The  artive  raiise  is  copsicUred  to  be  n  local 
irritation  from  dust,  »iiiink(>,  vtc,  but  piiiguicnilie  urc  ofWn  obHvrveil  in 
(wnon!)  who  iire  nut  exixiatHl  lu  Uuw  iutliieiiceH. 

There  it  ut^ually  no  uccatdut)  for  iutcrferoicc,  but  when  thure  ie,  the 
tumor  should  be  reiuovctl  by  tbt.*  kiiifv  or  »cii!i»ont.  Lo<»l  iipplitAtioni*  are 
of  DO  nvnil. 

PTERYGIUM. 

A  ptpn-gimn  i»  n  flat,  pointed  elevation  ou  the  eyeball,  its  apex  rwtJng 
on  the  coruiii,  ltd  [rase  sjircading  out  uvor  tlie  cuujunctiva  towards  (be 
oqimtor  of  lh«  Ixitl.     Anatuniically  it 

is  diTidrd  into  thrw  parts :  tlw  hojti,  fio.  IT. 

a  rotuid,  yellowiKb-whit^^  elovatinn 
lying  on  tli«  ponwa ;  thf  neck,  tbi' 
short  consirict^]  portion  bat'k  of  ibc 
boaJ ;  and  the  Mi/,  which  forii»« 
Um-'  ex|iaji-4ion  of  th<?  gi-owtU.  It  in 
Dually  aitiiuti-d  lo  tbi-  nuaul  »ide  of 
tlK<oonu<fi,  but  i»  MimL-lim«K  found  to 
temporal  aide,  nnd  on  mre  ocm- 
DDs  on  Ixtth  at  the  sinie  time  (doubU> 
pten-^nm).    Casfsof  upward,  down- 

varrl,  and  obllqnf  plerj-j;iuiii  have  Ut-u  re|Kirted,  but  ibey  are  iinromnioa, 
and  but  few  of  them  probably  arc  true  pterygia.    The  lieail  may  lie  on  the 
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iwriit^al  surlaw  anywhoro  from  tlie  sclpro-coroeal  ninrgin  tn  tho  wntn>. 
It  rarely  posaes  beyond  iliis.  It  ahvays  !?tarte  at  th«  conieal  margin, 
]iutl  whvn  it  |iai<!N<ft  beyond  do«H  it  by  j^radual  eiioroacliiiieaL  It»  growtli 
ut  ttfually  vory  alow,  taking  yeais  soinRtiines  to  teach  ib)  niaxlmuni  siice, 
after  which  it  either  remains  stationary  or  shrinks  suniewbat,  Iwvuuiing  heti 
vaacutar  and  luoi-e  coDtleiiAed  in  t>tJ'uctiin-.  Tlii»  liu»  »ui»«l  {iterygia  to  lie 
tlividcd  into  vatcitlar  {P.  craanum)  and  niemhranoaa  (^P,  tenuis),  tliougli  thccv 
are  roully  only  dilfcrfiit  tita^^  in  lb<^  development  of  the  easae  growtlu 
In  theva-^uiijiir  8tiijj;oitis  quite  proiuiufut,  with  rather  doirly  defined  edges, 
the  blood>vcssel»  on  its  Hurftioe  giving  it  a  diatiuctly  vciurd  apjiuinuieL-  like 
the  wiDg;8  of  an  insect,  whence  its  name  (^rrifioj-tnk),  1q  the  Iiitvr  or  mcm- 
binuoiiB  stage  ^/*.  fcnitw)  the  vesM-U  arft  Jwonty  and  the  limitations  of  the 
gi-owth  are  inueh  less  clearly  marked.  Cases  of  pterygia  witb  Iwu  heads 
have  been  reiwrled. 

Ally  tulluniinaiory  aJfection  of  the  coujunctiva,  from  cold  or  other  cause, 
is  likely  to  iiicrcuse  this  vaM^tilarimtion  very  much,  giving  the  eye  a  very 
disrcputablo  ap[)earaiine ;  and  it  in  for  tlilit  reason  that  relief  i^  usually 
sought,  for,  as  a  rule,  pterygia  are  not  |>iiinful,  and  interfere  with  vl^iuQ 
wriously  unly  when  the  head  covern  the  pupil. 

Tbo  etiology  of  pteiygium  is  obscure.  Its  prime  cause,  however,  is 
mo^  likely  tome  form  of  m«*^llanical  irritation.  It  h  found  almost  ftX- 
cluBively  in  thuse  \vhi»  livi>  cxposwi  lives  out  of  doors  or  are  mbjocted  to 
the  irriL-kliou  of  dust,  siuukc,  etc.  It  m  Hcldom  iwen  in  woiulii,  aud  not 
often  in  young  |KH>j»le.  It  la  tliuught  by  »ome  t«  U'gni  a»  a  pingiiicTiila. 
By  others  it  i^  held  thnt  an  id<.-omtlou  nt  tlw  selerw-TOrncal  juiw-tioii  is  the 
coiiiHienoenient  of  the  proetss.  A  fold  of  the  euujiiiioti  va  is  oaiight  in  Uie 
ulcer ;  the  cicatrix  makes  traction  on  the  loose  membrane  and  throws  it  into 
foUlB.  The  process  is  oontiuued  and  increoj«*l  a'*  llie  eieatri.T  (the  head) 
ttd\*aQcefi  towards  the  oorneal  centre.  \^'hat  earijies  the  pi-ogreasiou  of  the 
dcatrix  bori»)ut:dly  a«?n)tu  the  onrneu  is  not  explained.  This  |)rogressiiHi 
over  the  L-unieit  im  nt)t  ^■±u  \a  tbow  forms  of  fiilsc  pterygia  wbicrli  nwjlt 
from  burns  or  ult-enitiou  t^uuM-d  by  diphtheritic  conjuoctiWtiK,  cto.,  and 
which  may  occur  at  any  part  of  the  globe.  Tbe  upw'ard,  downward,  and 
oblique  forms  of  pteryi;i&  aro  due  mu^t  proliably  to  Guusce  of  this  kind,  and 
are  formsof/atoe  plT'jgia.  lu  false  pu-rygia  there  is  not  that  clear  divieioa 
into  head,  neek,  and  biHly  M'hit'li  exi;tt8  in  the  tnie  pter%'giuiii.  In  tlw  true 
form  tlie  point  of  a  prolx-  |iQ.««ed  under  the  acvk  conies  out  on  tbe  otlter 
side  witli  a  fold  of  eonjunetiva  pushed  in  front  of  it,  idioivitig  the  adhesion 
at  thai  plaee  l«  lie  very  loose. 

Tlie  Cai.1  that  true  ptcnF'gia  are  nearly  al»'a\-s  seated  over  the  iolemal 
rcotiM  litis  led  some  (Theobald)  hi  so|ijK»se  a  oonueetion  between  tl>eir 
development  and  tlie  ellorl  at  eonvei^enee ;  yet  pterj'gla  are  not  met  with 
most  frequently  in  those  who  biihitually  iij*  their  oonver^Tioc. 

A  mierohic  origin  Iwm  U-en  aK^tinicd  by  others,  but  most  probably  tie 
associatioii  of  the  two  i»  n  merv  cuincidunce. 
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An  nraminatjon  of  t]i«  ooiijiinclivnl  (Kitt  of  the  growtli  ehowA  &a 
tncreastd  qnantitjr  of  tibrom  ti^tie,  con^iilcrsbk-  utilular  iiifiltmtion,  and 
an  increased  number  of  blood-vcasob.  Tlit:  Uvtvi  of  Ibu  ptcrYgiutu  i>i  mi- 
i(l«l  in  the  tissue  of  tli>-  <-(>riiva,  and  often  tlic  membnuic>  of  Bowmau  is 
[(."stroyed,  and  always  it  l*  affectal  in  itiidi  nianuer  that  tlie  t-ni'iieaJ  tUeuo 
uevtT  wgains  its  irampareucy  alter  wiiKival  uf  tbc  yrmvtb.  Tbf  epitbiOium 
iff  iLe  ooiiK«  jwsses  down  under  the  liwul  for  u  iiiwtaiwi.',  and  llitiij  tiiroiug 

rt9. 18. 
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PImkIkb  (■Act  FikIu).  r.prinatpti  fbld.  >*,  •Mvtniltrr  (olil  or  tlio  rwi]un«tlr«;  < ,  «piltlieiiuia 
filUoc  I'm  tpaM  bMmniUiefolil*:  O.ooDJaDeUtLlaplttivtliim  (iMilnKOvgrta  Jf.  onrocal  «pl(hcUuiii ; 
0.  Bowmkn'i  ia«intiiiiiic^  madiltiK  to  K. 

ujwii  itoelf,  (Wiwes  up  over  tbe  head  and  covers  it  (Fig.  18).  Th^re  are 
alwavfi  a  few  fine  ca])t)lariee  in  the  liead  aud  the  corooal  tissue  adjoining  it. 
Remuval  is  tbe  uiily  treatment.  Tim  may  bi^  by  lif^ture,  excision,  or 
tiun.tp)antation.  If  the  timue  is  not  tUumu^bly  reDiovL>d.  tliere  is  a  liability 
to  a  reftin-cnce  vf  tlic  growth  in  autuv  lU^rce.  (Fur  the  duUiils  iif  tbi'se 
operations,  &ce  article  uu  OjjcratiuEiH.) 

TDUOBS  AND  MORIUn  UHOWTM.S  "F  THE  OOSJUNCTIVA. 

The  morbid  frruwtbs  wbieb  occur  iu  tlic  ronjimnivn  are  those  fouud  in 
mucous  mcQibranes  iu  otJH*r  parts  of  the  body,  though  some  of  tliem  have  a 
pvater  Mcrioiiftiuwd  and  ni^iiifltnnct^  on  aoi-oiint  of  tbt^ir  situation  and  prox- 
imity to  im]>ortant  tisanes  llinn  lIh-v  would  had  they  occurred  elsewhere.  It 
baa  been  enstomary  to  divide  tbeni,  elintfiilly,  iuto  iieuigu  and  malignant. 

Of  the  hmifpi  growths  the  .•«»-<»llrd  granulation  tumor  is  tlic  most 
doniinon.  It  accompanies  the  hi.'ulin^  of  various  wounds  and  injuries  of 
the  conjunctiva,  and  is  verf  comiiioii  after  the  operation  for  strabismus, 
|iartietilarty  when  section  uf  the  tendon  has  not  lieen  made  Hiibconiunetivally, 
tJiniiffh  p\-pn  in  this  niM-  the  button  of  granulation  spniigs,  partly  at  leant, 
from  the  stuiup  of  the  divided  tendon.  It  is  aUo  eceu  as  a  button  at  the 
l)">itoui  of  the  orbit  after  euucKiitiou.  Foreign  bodies  emlx-ddcd  iu  tbe 
conjimetival  aub^tam-e,  {lartioularly  in  the  eiil-de-eao,  cause  these  f^rniiuU- 
tions  to  «]iriiiK  up  around  them,  and  the  bleeding  from  tlieir  surfaces  give« 
rise  to  tbc  plicnoiocuou  of  bloMly  tears,  of  which  oiicat^ioual  mysterious  ca-^c^ 
are  reported,  aud  at  leaittone  i-am  lias  Im^n  t-i^]Kii-ted  in  wliicli  death  n<sull(y] 
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fruni  tlio  luDft-oontinuod  hcmorrhii^.  It  i»  foiiml  on  the  inside  r>f  thr 
eyeliiU  at  the  t>«at  of  a  cJialaEiou  wtion  it  )ias  broken  through  it.'^  inner  wall 
aiHl  dificbargcd  into  the  coujundival  9ac. 

Graiiiilomata  have  the  a))[>oaniiic«  of  j^iitilationi>  in  the  mueoU8  tissues 
plgcwheiv ;  tlicy  are  sort  at  the  l>oginning  Ht  least,  irregular  on  the-  sm-face, 
aiwl  have  hmad  Iui'M's.  Thry  gnuliially  betvnie  jHiItint-iitutttluml  siinH.ilicr 
on  the  Ewrlace,  nud  sumetimes,  wht-u  tlic  |)ediclc  gct»  very  sleiKler, an.-  rublxil 
offbv  the  acliuil  uf'tliG  eyelids.  When  »iit<iutod  on  tlic  inner  surface  of  the 
lidfl  they  are  flattened  by  the  pi-cesure  of  tJio  lids  on  the  ball.  I  have  Mvii 
tliein  uoctipy  one-half  tlic  surface  of  tJie  lid  when  they  were  ttiita  siiread  out. 

The  only  method  of  Ireiitinenl  ia  rvniovaJ  by  the  scissors,  or  by  torsion 
when  (he  peiUcle  is  ^iiflitTicDliy  Mlender.  Wln'n  tlw  Xntusc  is  l)nja<l,  oiuterjza- 
tion  of  the  stump  artcr  removal  is  advisable  in  nioi^t  instAiiws. 

Polypus  of  the  Conjunctiva. — This  is  sometimes  confounded  with 
granulatiun,  but  there  is  a  oiarknl  i^tnictur&l  difTereuoe  between  tlieiu.  Jii 
granulatiiin     there    t»    no    cjii- 

tJielinm    or   muooun   covering,  Ftn.  30. 

wIiereJLs  all  true  iK)ly|iH  are  eov- 
eruU  hy  epiUicliurn  and  haveu  .'-   . 
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BTOooth  even  siirfat-c.  Their  substance  is  connK>t«e<l  of  «>niiective  tissue  nmt 
lil<K)d-v(ip«-ls.  This'  form  of  tumor  is  rntlicr  iineouimon  on  the  c-oujimc- 
liva. — in  f«et,  Is  denied  by  ftome  olMwrvePs,— and  when  foimd  is  usnaliy 
BJtiiatcd  over  the  eanincle.  They  are  smnll,  i^eldoni  excecdinn  the  size  of  a 
pen.  (Fig.  19.)  They  are  very  vuBcular,  and  bleed  easily.  They  require 
the  tuitne  treatment  an  grantilationtt. 

There  is  a  form  of  |Htlypoid  gpowth  ealled  papU/miHi,  or  sometime*  »»Jl 
JiAromaUi,  which  differs  from  the  one  just  disnrilied  in  beiufr  !arp;er  and 
usually  wiib  uii  uotvcu  surface  lilic  a  wart  and  having  a  striK-ture  similar 
to  tlml  of  a  eondyloma.  It  growa  by  preference  from  the  eanincle  {Fig. 
20),  but  is  fonud  iu  the  palpebral  e<^.njiineiiva  also.  In  lyplnd  .-wm-^  the 
Btnieture  i»  truly  pajiilloinaltnL*, — a  ceiiti-dl  ve^ii-l  fiir  wicb  papilln,  with 
some  conocctive-ti&iue  elements,  but  mostly  comiKiaed  of  epitlieliuni,  ar- 
ran^l  riiiittr  regidarly  iu  luyei*,  squamouti  on  the  siirJiiee  and  columnar 
in  the  (lec-ppr  parts. 
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One  case  diflVring  KomeuliRt  from  tUis  tj'pical  form  I  have  aceit  on  the 
coDJunctiva  of  tti«  bnll  of  a  uo^^ro  g;irl  of  eight  }-ears  (Fig.  21).     It  vng 
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ramtl  tern  or  ttxrll'"!"*  "'  o^iiJuucitTA.  nmUr  anil  frmiDsirlcBl  anvnieTaeoit  of  vomIi  eoOlaK 
In  loops  u<'Uiiittlicc<ntml  Item  :  a.ii.  fttUElet;  i',  Ti;lii,ri>tcrlQg  tticpedlctnot  (liusruirUJ. 

discovctvfl  Kiiddenlr  mme  ntoiittis  Ix^fnre  nUe  rnrae  iiiider  nh^rvntioii.  The 
fi>niiation  of  new  l)Imxl-v(«i«li>  in  itii  Hubt4ancc  Diaili-  a  ^tnktagly  bcniitiful 
jiictorp  under  a  magnilicr.  It  did  not  IiImx)  on  bundling.  Ite  structure  as 
revealed  umlcr  t\iv  iniorotii'opc  alVi*  rcniovfll  b}'  cutting  its  thin  pediclo 
is  shown  in  Fig.  22.     its  coniu'Ctive-ttasue  elemtnits  are  vgt)'  scant.     The 
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hpUlofMOfMoioticim— hlMo]«Kleil  atrueiitie  iMiicii  of  Above:  (t.  Ure*  t«m*1  «iiiorint  ibc  bue 

ol  Ihc  ctoarlli:  r.  atrdon  of  blood -roatU.  Th«  opllliclliiro  which  cnimtiluliri  tli*  tmlk  uf  lliu  tiiiiioc  i> 
tbtm  lftb«>^o«iii>ni  en  t&viurfUM  ftcd  columnar  lI«•tlha^aM•n(l  lu  Ibo  ilMtvr  |"tu. 

cellular  rlement  is  entirely  of  tlie  €i>ilhelial  ^'aricty,  ancJ  Iht-rc  is  a  pro- 
oounoed  tendencii*  to  ntratifirati^Mi,  it  being  colunumr  at  tiic  connective 
tissue  whieJi  fiirnu  tlio  [H'di(-I(>  and  jwi'^itng  gradually  to  the  squauiuus 
f(inn  on  lh«  siirf»w.  There  hiid  liepn  no  injury-  mtr  any  kind  of  iiitiuiu- 
mation  to  irbteh  tlie  origin  of  the  gmn'tli  »ml(l  U-  iitlri1>iit<tl.  Hintch- 
bcrji  itnil  Mr^us,  among  others,  have  cai'li  rp]»crte()  wisi-s  m.tnn'«Iiat 
eiinilur.  Tlicre  muy  be  a  number  nf  the  gi-oivtha  sittuehi-d  ut  ditfcrvnt 
plj(«s  to  tlw  coujtiDetiva  of  tho  ball  or  of  the  tid.  A  suspicion  of  syphilis 
existed  ID  some  casre. 

It  tlemands  the  Baiue  !<in<)  of  tteiitnicnt'  a^  the  poly[). 
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Dermoid  Tumors. — Dermoid  tumors  on  the  <K>i)jtii)(rtiva  are  coiigcn- 
itul  and  u*!arly  aJways  afisoeiatccl  with  sonu^  olli«r  niairormntion  nr  ilofedive 

(levclopmeiit  of  tlie  eye,  particularly  oolohoena 
of  the  lidR.  or  of  other  parts  of  the  &ce,  as 
hareJip.  Thi-ir  soat  !>y  preference  is  the  sclero- 
("orneiil  jumrtioii,  iinil  in  siieh  mneK  the  eoiijiitu-- 
tiva  nf  the  cornea  is  invnlvit]  ia  the  growth. 
They  may  occur,  ht>wcvLT,  at  othei-  plaixw  on 
the  coojuoctiva,  as  hi  the  nife  n^-jiurtcd  by 
Ficiuo.  (Fig.  23.)  They  were  first  doseribwl 
by  Rylm  in  1853,  who  gave  llieni  the  name  by 
whieh  tlit^y  Imvi;  since  bowi  known.  They  eon- 
t:ui»  till  tbc-  t'lemoiit^  of  the  okin,  im-liKling  liair 
follicles,  ecboceoug  glands,  and  sweat  glajub, 
though  ill  varying  Hcgrpes  and  proportion. 
They  var\'  in  coDsiHtence  according  to  the  amoimt  of  fatty  matter  they 
euntain,  sometimes  being  <]ulte  hard  and  at  other  times  veiy  soft. 

On  the  snrfiu«,  which  is  like  that  of  the  integument,  there  is  nearly 
alwuya  liuir,  usnally  fine,  but  ocnmionally  quite  large  and  lung.  Sometimes 
tb«y  incrtwsc  in  size  ufter  hirth.  The  tower  external  edge  of  tlic  cornea  is 
their  w^t  by  prefcroiitw,  ami  they  vary  in  size  from  that  of  a  smnil  pea  to 
more  than  double  that  maguitiide.  Some  eaeott  hnve  botii  reported  iu  wbteti 
the  tumor  covered  the  entire  coru(«.  They  demand  removal  priucipally 
for  cosmetic  ren.'toiiA  and  ou  acoount  of  tliv  invorivcuicDoc  tliey  cause.  The 
excision  should  bo  thorough,  as  there  ii>  a  tendency  to  rcprodiidiou  if  tlie 
wholf^  tisAue  l)e  not  removi^l. 

Van  Dnj'«;  has  re|>orted  one  cai*e  of  denno-rpithfUai  tumor  of  the  con* 

,  juDctiva  situated  gome  disUnec 

I'lo.  24.  from    the   corneal   border   in   a 

child  of  four  a»d  a  half  yeara. 
It  was  confinw!  to  the  epitlio- 
lial  layer,  the  stibr^tantiu  propria 
being  intact.  It  was  composed 
of  epithelial  cells  arrang<^d  in 
alveoli.  It  was  not  considered 
luulignuiil. 

Lipoma,  of  tbe  Conjunc- 
tiva.— A  growth  eompoMil  of 
fatty  nialter  with  a  small  tjnan- 
tity  of  wnnective  tiastte  is  Ibuml 
liader  the  i-oniiiiictiva,  n.«nn1ly  towardn  the  outer  canttiuti,  between  tlie  an- 
jierior  and  inferior  recti  niu!*ch'«.  (Fig.  24.)  In  very  rare  instances  tliere 
Duy  he  more  than  one  tumor.  Though  alwavK  congenital,  lipomala  of  the 
conjunrtiva  frequently  show  a  tendency  to  incrcas;  in  »i«c  almnt  the  age  of 
puberty.      They  are  usually  numcwhat   triangularly  pyramidul    in  idtape, 
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the  haw  being  haokwan).  The  mirfkct*  n«xt  tiic  ball  to  Mniet!m<^  i^liglitl^ 
COIKW&  In  «ze  tJiey  rnay  reach  (wo  wntiniPtn'S  in  li>ii^li  by  otif  ("c-iili- 
metrcat  tlie  bniw;  a-ta  rulu,  bowcvcr,  tiiry  art  alxmt  hiilf  tliat  iiiagiiiiiKle. 
Tbe^-  urc  nio\-ublc  on  tJic  glube,  and  tlic  (xriijuDctiva  is  gcuerslly  ino^'sble 
ovvr  tl»oin  auA  usually  is  iiticliung<.-d  in  cliannL-tt^T.  In  nome  cases,  iiowevrr, 
the  <x)ajutH*i\'a  is  Uiickoued  au<l  aeam  to  have  particijxitiTtl  in  tiie  morbid 
process, 

Li[K>iualji  liave  been  dworibcd  vrliidi,  bc»<lft*  fatty  loatttT,  contained 
■Dine  flfinciit.-i  nf  the  .iklii,     Thi-sn-  miiy  be  onI1<<d  dtnao-Upomala. 

R«Riik\-al  nf  tbpsc  gpnuths,  wliich  i«  oillt-d  for  when  tliey  become  so 
lai^  a^  to  bo  incnnvpnicjit  or  unsightly,  is  airily  ncconipliHhcd  through  an 
iactsioo  in  tlip  conjunctiva,  froca  which  and  the  etirroiiiidin^  tissue  they  are 
to  be  carcfullv  di^^c^ed. 

Abecees  of  the  CoQjunctiTa. — Orrasionnlly  a  oircumitcriliod  colltytion 
of  piB  takes  \i\afx  in  liic  cotijuiirtivid  tiHSUc  indpix-mleiit  of  Irsnnia  or  otlwr* 
morbid  prvc-cw^,  It  is  morv  apt  to  be  fouod  in  tlic  caruncle,  whicli|  being 
aonu'wlint  dcrm<]id  in  etmiCTttire,  is  the  more  likely  to  be  the  H«at  of  an 
idiopathic  abecces.  I  bavo  sc(>n  one  c8»o,  hoTve%''er,  in  the  (H>njiin«tivA  of 
the  b«ll  to  the  outer  side  between  tlie  exIiTual  and  superior  recti.  There 
was  no  bi&tory  of  iojuir,  nor  were  the  sun'cmnding  ttHKiitx  of  the  orbit  or 
eyi-balt  nSednl.  Hot  applications  and  im  tiirly  opening  iiro  the  indicated 
liiempctitiffi. 

Cysts  of  the  CopjunotLva.— Simple  serous  c^'sts  of  the  L'ODJunctiv'a 
arc  not  commao,  and  arc  not  all  of  the  eame  origin.  Sonic  follow  trau- 
matisms so  chwely  tliut  thr  tw<i  niiint  W  n'gai'di-d  iti  tb**  li^hl  of  onit.'«tr 
and  cfTcct.  Otiier«  are,  no  dniiiit,  cungcnitjil,  and  when  siltiintM  on  die 
■dero-oorneal  junction  partake  so  much  of  the  nattiw  of  dermoids  lliat 
tliey  niipht  be  |)hiocd  in  that  <atpgory.  ThwK;  cy^ts  contain  a  clear 
liffoid,  sofnedmes  having  suspended  in  it  nucleated  cells,  reeembling  epi- 
tbeliDm. 

ttoralwlotti  (1895)  desrriltes  one  in  which  itirw  eilia  were  found  in  the 
walla  of  the  tumor.  Uhtliotf  (187K)  al»o  found  cilia  in  the  wulla.  All 
these  foUowtid  injuries,  and  were  very  nnrdoyou!'  in  their  etiology  to  the 
<nnite  od  the  iris  which  follow  the  iiitranoe  of  dlia  into  tlic  anterior 
cfaamber. 

Anotlier  variety  its  due  to  the  eotai^inent  of  the  aciuo-tubular  glands 
of  Knni^.  TlKiie  are  ttitiiaUd  nvar  the  r«lrotai't>aI  fold  and  on  the  cantnele, 
wlMs<e  tlifMp  ^latiils  are  ninHt.  nlmridniit.  Tliim-  and  tli«i*e  dnc  to  trauma  are 
faenealb  rnthor  than  in  the  (Tinjunctival  t^iitiMnneo,  and  arc  nut  niovahh-  on 
the  hall  to  the  fonie  extent  »»  thoBe  in  tJie  Htnjiuietiva  il.sclf.  Another 
variety  hat^  its  origin  in  enlaiyeinenta  of  tlic  lymph-clianneli^  of  the  con- 
junctiva, an  cxaf^raled  form  of  lymph  ectasia.  It  is  potuihlc  tliat  Konie 
of  Uie  vas^  fullowiiig  truuinntie  injirrietj  are  of  this  latter  variety,  the  injury 
and  the  »iib«?(|uc-nt  inHaminatiou  bhH'king  up  the  lymph -channels.  Under 
this  bi-od  will  alw  fall  those  coses  which  have  been  reported  aa  doe  to  stiugs 
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of  iDi!«ct«.     In  ibiMc  cases,  as  u-ell  us  in  those  of  enlargMl  tubular  iu-ii»>U9 
glunds,  there  is  a  digtioct  liuiiig  uf  the  cyst-nrall  willi  celU.    (Pig.  25.) 

Fio.  36. 
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CfKof  tonjoni^l**  from  m1>r|iBineiil  of  lympli'rliiinncl :  a.cplUi«lliiiD  ;  A.coiloUicllnra  of  IfinpA. 
fpio«a  anicrtur  wall;  e,oa(Itiihi.'liiuij  of  pvclcrlor  wslli  d,  «, p,  ocllulir  coii^oiiu  ot  Ui«  cjrxli  /, •edkiD 
of  Ueod-i«Mta.  uuitt  AnMufiUlo 


It  IS  to  be  reniembpred  Ihnt  thorc  ai'e  faite  (ytis.  6ini|>le  circuinwrilfed 
elevalioua  of  the  amjundiva  by  the  aqiieoua  haraor  that  has  ooied  irom  a 
lUtula  at  the  wJero-nminil  junction. 

Th<-  niih>  ti'<»tni(!nt  of  oii'Mi*  of  the  eonjunrtivn  is  nblnlton.  Usually  it  is 
ii«'o«iir\-  <miy  to  tjike  awny  the  anterior  htiII.  Re('iiri*eiio«i  an-  Miinomiiioii. 
Osteoma  of  the  Coi;junotiva. — Ven-  nireiy  tiimora,  osscoii*  or  fibnt- 
osHcons  in  their  mntcture.  are  found  iii  the  conjiiucti^-a  (Critdiett,  Snt-Il), 
Their  usual  aeai  is  on  the  ball  and  near  the  extcraul  conimiisure.  As  tliey 
m-e  olwerved  nitfetly  in  youHjt  |»en[)lf,  it  is  a  fair  iiifereiicc  thnt  they  are  eou- 
gvuitul,  of  thu  8atu«  nature  t&  d{Trnu)id.4,  »iic)  due  to  faulty  or  ahuormal 
dcvfIo|>nii-iit. 

Cyetioercus  under  the  Conjunctiva. — Tlic  cysliccrcus  rt-llulopui'  o(ma. 
sionally  finds  il«  home  uiider  the  coiijimclivn.  If  swn  at  the  beginning  it 
shows  itself  as  a  transpBrnil  tyat  in  tlw  intmor  of 
which  llic  head  of  the  animal  luay  sometimes  be 
seen.  There  is  more  or  less  vascularization  of  tll< 
overlying  cnnjiinHi VII,  which  Iteconies  ihiekentd  and 
i)])aque  in  time,  ami  then  the  dEflpioain  i»  ditlieiill. 
The  usual  bhiI  of  the  cjst  is  on  the  ball  and  to  ibe 
Dosal  or  te-mponi)  tide  of  the  eoruetu  More  rarely 
it  i^  found  ou  the  nMrotareul  fold  or  the  jiatpebml 
uonjuriL-ltvu.  It  ia  cflMiy  n-uioved  thi\)u>;li  an  iu- 
clsiou  in  ill*!  conjunnivn. 

Another  furm  nf  i>nt<>/oon  u-liieh  is  (Kvnsloiiftlly 
met  with  in  the  eonjuiK'tivs  in  hot  eounlriis  is  the 
fllaria  medinenais.     (Fig.  26.) 

It  st'ls  ujj  a  severe  irritation,  cndinj:  iisiially  in  the  (5>rm8tion  o^  lui 
abecvsi'.     It  i»  from  twenty-five  to  thirty  luillinietrcs  iu  length,  aud  mitcnt 
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flu  oonJuDctiva  from  the  oHiit.  Evmniation  of  thi;  ftlmovftt  tntrics  tlie 
worm  out  with  its  cuiitcnt^. 

Angioma  and  TelaoiriBctaais  of  the  CopJuactiTa.— A  nwvos  of 
the  ltd  is  «>uielimes  <an'i«d  over  and  allk^ts  the  conjiiDctiva.  Moi%  rorvlr 
th«re  is  a  true  angioma  of  thi>  nmj  uncti  va  alone.  Tho  mniiicle  \^  I  he  UHiml 
^etit  of  these  grovrth^,  atid  they  apiiear  as  sotl  n^  tumors  with  rotbor 
«l«iri»Iy  ddinecl  limits.  Tlicy  arc  cougi-uital,  with  a  tendency  to  increase 
to  sixe,  eometiiDGS  quite  ntptdly. 

Tninore  in  which  th«  va-scular  timue  was  pn-domiimiit  have  bw-n  re- 
purtoct  (RampoUlt,  Krar^liinnky,  St^tlaiiirii)  as  ^{triii^iiig  from  other  por- 
ttouB  of  tlie  eonjiincti^'a.  It  is  a  quct>tion  vhctlior  such  growlhs  are  not 
really  papillomata  or  fioft  fibromata  with  sji  Hiniaiial  development  of  hlood- 
Tc*s«-I^  lu  one  case,  however,  re]K»rtetl  by  IIhssiIiho  and  irallnuer  (1S95), 
the  luinor  was  fotind  on  examinatioo  to  be  a  pure  muscular  augioma  of  ihe 
.tultcuDJuiK'tival  tiAtue.     (Fig.  27.) 

Phi.  ST. 
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kOf  Ibc  coqJuiicUvB  '  u,  wall  of  (be  lumut ;  cf.  ■(«(»■  BIlMl  KTltli  blood: 
t.  iauKUl4r  nbm.    (.Mtti  UoHallao.) 

Prompt  trcitmenl  is  in^litntcxl.  Tn  one  tww  of  ruevus  of  tlic  cnrniic1« 
whirh  foil  ontlrr  my  ohsen-ation  I  tried  the  pinlvnno-cftiitciT,  with  the  effert 
of  diminiifbing  the  she  of  the  tiimor.  The  patient  di8a|)])eflred  before 
tRuuneiil  was  ended.  This  I  prefer  to  cJtci&iou,  an  it  involves  less  destruc- 
tioD  of  the  Qormal  tisaiie. 

I  have  seen  om*  «i«  of  gpnuine  hfnnaifima  of  thr  eonjiinctivn.  Tlie  eye 
much  dii^iLsctl  in  il9  interior  an  the  result  of  an  injury,  though  there 
rupture  of  the  coats  of  the  eyeball  that  iviild  Ix"  discovered  at  the 
ilBA  In  the  eoiirso  «if  some  weeks  a  chtrk-retl  swelling  licj^nn  to  Bhow 
itself  ID  the  conjiineiiva  to  the  outer  and  lower  jwrtion  of  ihe  ball  and  half  a 
ct-ntioietre  from  the  oomeal  edge.  This  tuen'iiHed  -tlowly  in  »m^,  and  at  the 
mil  nl"  u  mouth  or  m  bad  uttaim-d  nearly  the  »i«c  uf  a  pipon't'  t^g.  The 
iDtliininiutory  symptoms  were  not  Si'vciv,  but,  n6  tliv  eye  w»s  painful  and 
Vol.  m.— 10 
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there  was  a  [>n)bnbilit^r  of  som?  maligiLaiuy  id  tlii;  growth,  the  vvc  was 
eiiuc'Wtt^.  Oti  cxaniinalioo  iht  tiiiimr  wits  tbiind  to  be  n  «y^  fillod  witli 
bluod  aud  comiuiiiik-alitig  witb  tli@  interior  of  the  ey^^  bv  a  smalt  o)M?iiini; 
ID  the  sclera.  Thi;  blood  mmc  horn  ibo  vitreous  cliauiU^r, which  «as  lilleil 
with  it.  Tho  walliiyi'tW  <?y«t  (wliicli  jjis-hhiI  to  bo  in  tlw  subAtanflc  of 
the  conjitnelivn)  were  vpr>-  thick,  spparcnily  from  inflnminatory  ^jciidntioB. 

Tortuous  and  mlarged  iwifi*  on  the  conjunctiva,  with  no  otiier  inlUni* 
matory  »>'iiiptoiiis,  are  iiot  un<x>miuon  as  a  result  of  previous  diseofie,  eucb  as 
ghitioonin,  or  of  a  general  vascular  cliange,  aa  in  alcoholics. 

On'Si^ioiuil ly,  however,  wo  meet  with  Ifue  mrtx  of  the  conjuiK'ti^'al 
veins.  The  three  owes  that  I  have  myjwir  eetni  wen;  ull  fuuud  on  the 
ball  Qcar  the  Lower  rctrotarsul  lold,  aait  wcrv  nut  useociatod  witb  any 
present  or  jwHt  iiiHummatory  afliHkin  of  tho  t^'c.  They  npi»«ifv<l  un  a 
pyramidal  hunch  of  blue  vans  with  the  apex  towards  tbe  cornea  (Fig.  2£, 
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Vajli  of  coiijunirllTB  ciinlaJtilDK  lihlubniltiia. 
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SeOtiOB  of  tJ>l*> 
bellth    of  eonjunc^ 

Ing   Uii   UrnlBiW* 
Hraetiu*. 


Plate  I1-).  I'reeeure  (rom  before  ba<*kward  (■mptJod  llw?vc*'ols  (H^mpletcly. 
With  this  iiidicatiou  I  ligatiKl  the  hunch  nt  the  base,  with  the  effort  of 
caiuitio:  iIh;  tumor  to  ditsuppi^ir  prTnianeiitly.  Conjiitictirnl  rarix  hsa  hevo 
ohwrvotl  iin  oth^r  {Mirls  of  the  hfill.  In  one  of  the  cases  flcen  by  me  (Fig. 
29)  the  ma«4  of  veins  contained  two  jiJiUboHtha,  oim  two  R]illinu>tr»  in  di- 
ameter, the  other  eix  miUimetres  in  diameter.  The  surface  of  tli<«(>  bodi<« 
WHS  ]«*rfertly  Bmootli,  nud  they  were  as  hiinl  tia  t<hot.  They  wort  dix-alnfwd, 
and  on  Bi»ction  tln-Jr  laniinnliil  .-•Iroctiin-  wil-s  Ix-iiutifiilly  (^hown,  (Fiji.  W.) 
Lymphectosia  of  tho  CotxjuDotiva. — 'I'lii^'  How  of  lymph  id  the  lymph- 
chiiniK'la  of  tliucimjmirtiva  stoinoti mi's  Iwroiiips  obslriietotl,  eniiBinfr  the  *vall.* 
»f  tin."  lyiiiphatira  to  titind  oiit  like  small  transparent  beads  on  the  conjunc- 
tival siirfiw-c.  (Fig.  32.)  This  is  nearly  always  in  the  pa!|>ebral  SsBure 
and  about  midway  l»otween  tlie  oomea  and  im)o  uf  ihe  miithi,  though  Hirsch- 
herg:  haa  re[x»rte<l  a  rase  in  which  the  WwU  miide  drrlps  amund  the  Himpa- 
LeliLT  reports  a  cat«  of  u  woman  in  which  the  lymph  was  mixed  jieriodi- 
eally  witli  the  «oloriiig  matter  vf  the  hlowi,~^ytnpht<^asia  menorrfut^iea. 
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Aa  a  rule,  tlivv  give  n'ee  to  no  lroiil>W.  Tli«y  are  9oni«tia]e8  <vugaiital. 
All  ciilargi'iiuiit  of  th«?  cajiilliirii*  ia  commoulv  u<>tio«l  antong  the  tiuu4«i; 
otlierwiw  liiere  is  no  uli»ii^<.  Tliev  v&u  be  evaeiiatol  by  pricking  cnch 
globulu  witli  a  ueidle,  or  tb4^  wliole  inuy  be  f^tiqKitixl  if  the  matw  is  not 

Mttli^nxuit  Tumors  of  the  ConJuDctiTtk. — Like  utber  muoons  ntem- 
bninos,  th^  <x>njtiui.:tivft  nmy  be  nftecU'd  with  rualigaaut  growths.  Aiuoug 
one  buodretl  and  thirtv'-»even   nia< 


ligitant  e|)ibu1l>ai'  ^rowthfl,  Jfpyoj 
(l)j71')  fiMind  iteveiiteen  bi  »|>ring  from 
tbp  ounjuDctiva  and  IhirtV'One  from 
thp  iimbiiiL  By  far  Hip  largrr  ntiinlKT 
of  these  are  of  the  tbrm  knowD  as 
epithelioma,  fa  fact,  some.asIVnaA, 
muintain  that  the  so-mlled  mroo- 
naDJua  furm*  an-  n^ully  epitlifclio- 
nulla  o(  mure  npid  growth.  Strousc, 
U»wvver  (1897),  lnbiitut«i'  mn^  of 
true  eart.'oma  of  the  tiniliii»^  Mast. 
if  not  all,  of  these  started  in  the 
aHijunt-tivo,  out)  where  the  conieu 
■waa  invudc<l  it  was  only  in  the  epi- 
thelial layoffi  or  the  liiyera  of  the 
BQbetautta  propria  rontigiioHflL  (Figs. 
.^1  aod  34.) 
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Plato  III.  ia  from   Dr.  Churlw  A.  vpiUi«iiiini:6.iimniiofHiB<liwi;^.lnnpt"il'lc«llj 
_  .  ,    .  ,  In  theconlouHor  Iheduct    <P»iiaa.) 

OhTcri  practice,  and  is  a  good  ex- 
ample of  the  epitlieliomntoiis  form  at   the  Kclcn)-canieal   margin. 
Ihia  case,  after  sevenU  cxtirjiatious,  the  eye  liud  to  be  wcritieed.' 
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■iJiltkliVl. 


Helipollo  i'pli}i«liiH]i4  or  the  llmbna. 


■variety  of  melanotic  tumors  which  have  been  dewribpd  owe  tlieir  pig- 
nwDl,  Paiiap  tbiuks,  to  their  sitiiatJou  near  the  uveal  tract  or  to  hoinor- 
Hiage,  and    ifiljoiilil  u<iC  be  eoii.'^idfred  on  that  account  as  »trL-onititoris  i» 


An-bina  of  Ophtbaliuologj,  April,  I89T. 
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lltv  true  Bpnsc.  Somo  c!iuii<s  uf  wlmi  s(-<?iiii>i]  to  lie  inw  i-jip(!itK)riia  have 
Inxmi  Jc^riltcd  tih  orciirring  oo  thi-  conjiiiu-ttvu.  KxlxiiI  wlirii  they  \nm 
OvtT  fivm  the  iutegiimi-iit  of  lliv  lid  to  tlic  t-uiijuiK-tivu,  1)km<*  tumum  urr 
most  roiuniooly  Ibuud  ul  the  M'k>ro-cornvul  iiiurgiii.  Xn  {Mintod  nut  In' 
Ku«>l>.i,  \\m  fliCiiation  is  the  fliinlnrriic  oP  ttic  )>rcdil€c(ioii  of  epitltol iomiitn 
liir  llii*  iMiuiidiiry  belvvceii  two  kiiid-^  ol*  e|)ilheliiiiii,  as  the  cdf^e  of  the  \\\*%, 
Uk-  Wliuis,  etc.  Tlie  locality  qf  the  scIeiv-cyriK-nl  margin  Itt  v^rv  sulijwl, 
Uxi,  to  prolircmtii.ii)  of  ointhcliiini  of  n  Ix-nign  riiarnc-ter.  The  ^mwLli  of 
tlieM  tumor*  ih  iikubUj-  slow,  hut  thpy  iimy  attEin  in  time  to  a  Inrgo 
sixe.  They  grow  liy  invfercnce  in  the  diivction  of  the  rtwn<«,  nnnirtimn 
t'tilirely  cwverii^  it.  They  raay  also  extend  l>y  ulceration  intv  the  Inte- 
rior of  tiie  eye  at  the  edge  of  the  cornea.  The  sclera,  on  acoount  of  its 
Ulll){hlK■fi)^  rMi^tit  the  atlackt!  of  the  j^n>nrth  muoli  lon|i«r  tliaii  tite  other 
tiwiiits  of  the  vyc.  They  aHlft  alitiocit  excliwively  iiwsous  udvana-d  in 
life,  uikI,  likv  epithelial  grovvtli)<  of  the  fai.'e,  rcnuiio  IwaliM^  ami  sliow 
but  littlu  tendency  to  aifcct  utJier  jisirtB  of  the  body  by  melui>tasiH. 

The  tliagnoitiB  m  not  iieu- 
allv  (lifliL-iilt,  particularly  afler 
uUx.-nitiou  hufi  U^uu,  btit  it  \i 
not  alyrays  ca*y  tu  tell  wlu-tlier 
the  pigtaoded  pafrhee  which 
are  mmietimctt  wvn  at  the  liiu* 
bire  arc  at  prevent  or  prwpeu- 
tivfly  ninlij^miit.  A  iarf^ 
iiiiiiibor  of  the  csis»b  tabulated 
by  Strong  on^natcd  io  thfse 
black  or  brown  pateh(?t,  and 

TtaiKWUiittrtlni(Kmai«<»n]ancHv«(ifth(.Uml.u«U  '"  "»"/  •^^^^  *'"'  pi'owth  be- 
flooaiiai  toiba  arlUiBllnmaruiaoaraw;  ^KmcUtioUc  gAn  to  develop  after  n  trau- 
tpei.  MfltrruiM.)  *      .  .„.  /     ,    ,      .       . 

matuDi.     n  ithoiit  doubt  tticw 

jMitiibitH  nro  flgaietium  coitginitij  and  tliruiighimt  life  aliow  iit>  tcnih-ncy  tu 

IntUvaM'  in  size.     On  the  other  haml,  ^nin'tinu's  they  mtvi'  an  the  iix'ti^i  of 

a  tiiali(iiiiinl  process,  partitriilarly  whpn  they  arc  not  ooiig<>nitnl.     lu  tlie 

pOMihIy  rnnlignaiil  form  the  patch  is  hliirlc,  mid  not  brown  a.s  in  the  i-nm- 

jfviiilid  variety,  mid  it  iucntiacs  in  sita'.  by  a  confluence  with  it  of  other 

pBlt'li<n  or  ]K>icit8  which  Kpriiif;  up  iu  its  \'i<:3iiit>'. 

ICxtir^mtiori  I*  the  only  trcntinent  of  malignant  or  siippoaed  malignant 

givwtb*.     This  shonhl  lie  done  ac  rarly  tii  possible  and  when  the  tumor  is 

•nmll,  if  H  rociinxiiTOj  which  hnpinii*  in  a  large  majority  of  (»-rs,  is  to  he 

uvoiihtl.     When  it  haa  attained  any  ntu^idendile siee and  its  remo^i'sl  entails 

the  hMn  of  II  Ini^  uiiioiint  of  tiaiiie,  it  is  better  to  saerilice  the  eye  at  once 

by  eiiuelcfilion. 

ISJtiRIES   TO  THE   a)Sjr,smA'A. 
On  account  of  !ti*  cxiw^cd  position,  and  in  i«pil<*  of  tlie  proteotlon  of  the 
IkU,  the  coiyunctivu  of  tht  ball  is  a  freyneiit  subject  of  Imunintic  injury. 
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Out  of  U)c  miMt  oummut)  Ibrm^  of  iDJur>'  is  bunts  from  clivmtcaU  or 
pxpIoeiTCfi.  Ttio  niutil  rntpieiit  nml  Hanp-n^ii-i  of  tlio^  in  Uint  fivmi  Urne. 
UnsbikKl  lime,  nMinosii!<'  of  fiik'iiim,  MHiiiaj^  in  poiitai-t  wjlli  Ihe  <'onjiinc- 
tiva,  ahsorbti  rapidly  the  iivaler  of  the  tisKtirai  and  givw  out  an  enormouB 
aaaoaut  of  h«at,  Icailinp  to  »  nipkl  destruction  of  the  part.  Been  imme- 
diately afwr  the  a«*ident  the  <.•onjll^t^ivK  tuoka  white,  as  if  scaitil  wilh  a 
red-hot  iron.  In  nio«l  csi^,  uiiformniit^^iy,  tlie  coruea  i«  also  involved. 
The  aodttent  is  moat  4-otumuiily  fuuud  among  plaxterent  and  tho«e  engnged 
in  mixing  mortur,  oiid  (livv  liuve  ii»ually  iimdi;  nuitU-rK  wuim^  bv  trying  to 
wtt#h  out  iIk^  iiialL-rial  rcmnining  in  llio  vyv  witli  n-iiler.  Tlic  biirncd  tissue 
sloughs  in  duo  cuiinic  of  lime,  leaving  a  mw  eurfan?  'n-liic-h  heaU  by  grann- 
lalion.  As  With  ihe  biillinr  and  jMilpi-bnil  <'i>ujuiK-livie  me  uhiiuIIv  iiffiTtt'd 
at  the  same  time,  there  'm  gi-eal  diuiK*'''  I'f  tiiuou  uf  the  two  opijosiug  mw 
wirfaues  during  healinji;,  causing  n  tnpnhtephnron. 

Tlie  immediate  treatment  of  a  burn  from  lime  eongifit*  in  tho  firnt  plaec 
in  tJie  avoidaiwe  of  all  watery  solution!!!.  Sugar  distwdved  in  water  is 
retommi'iided  by  fonu-,  eino?  sugar  forms  an  insoluble  cx>ni])ound  with  lime, 
but  it  U  likely  to  do  a^  muoli  hanti  a^  ^ood,  on  account  of  die  water  it 
oAutalnft.  An  attempt  should  be  made  to  ^ponify  the  lime  that  may  be 
remaining  in  die  eye  l)j'  meaus  of  oil  or  fat  of  some  kind, — lard  Iwing  the 
form  of  fat  tiMjatly  moHt  caitily  attninnble  at  the  time  of  stmh  arcidents. 
Milk  ieagood  anbetitute.  I'sually,  however,  all  the  lime  lius  Ijeeu  oxidiKed 
by  the  flow  of  teare  long  before  the  patJEUt  i;*  seen  by  the  surgeon.  Still 
the  uil  treatment  '\»  the  best  that  ran  be  ^blluwod,  aa  it  fitfordga  good  protet.^ 
tion  to  the  burord  surGiws.  On  lurcuncil  of  its  greater  viscidity,  «t»tor  oD 
J8  better  than  ulive  oil ;  it  shunhl  be  ivudcntl  iL-^-ptii^  by  lieiU  ur  by  mixing 
it  with  lioric  aeid.  it  muttt  be  eoiitiiiiied  through  die  entire  coui'^  of 
sloaghing  atHi  eicalriiiation,  and  eomine  and  atropine  can  be  mixed  with  it 
aecording  to  iiKlieatiouit, 

C'an^fid  !»ea«vli  of  llic  eonjumliva,  and  particularly  of  the  eiil-de-rsac, 
t»bo«M  be  mnclc  for  reitimiiing  bits  of  lime  or  mortar.  I  have  known  an 
tindiMx>v<-rt^l  «ma11  hit  hidden  in  nomc  granulatii>ti-liHmte  keep  itp  a  »<everQ 
inflammation  fijr  week^  which  subsided  iratnediatcly  niion  the  rt-moval  of 
the  foreign  material. 

Tlie  chief  aim  during  the  ppfress  of  eicatriration  bIiouI(1  be  to  prevent 
a  union  between  the  oppot^ti^  mw  snrfades,  Kor  Ibal  purpose  it  ha^  been 
propoMil  to  wear  a  shield  of  glas!),  ivorj-.  ndilx'r,  ur  (ithcr  thin  matt-rial  be- 
tween the  lid  and  the  ball.  This  is  not  only  inoouvenient,  but  al»o  [minftil, 
and  the  same  ead  can  be  attained  by  breaking  up  tlie  udlicsiuu  twii^K  a  day 
by  metos  of  a  probe  (carefully  [uiMu>d  Ix-lwot^n  the  lid  mid  tlic  tmll  over  the 
whole  extent  of  burned  surfere  liack  to  tli(*  ad-d^sac.  If  the  indamnmtory 
rcnctiou  '\t>  at  any  lime  Keverc,  it  should  be  kept  within  bounds  by  cold 
co«i|ir<*t<e«. 

TIic  fiimeo  of  iimmonifl  ane  not  only  very  irritating  to  the  conjimetiv'a, 
producing  hypenemia,  but  when  the  action  i«  siiffioieiitly  prolonged  give 
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rise  to  a  pronounced  conjuncti\-itiB  and  even  a  destruction  nf  tlie  ttsaue. 
Cases  have  been  reported  (Trousseau,  Al)adi»)  ia  which  tbe  (-orDea  was 
alxo  w>niHi!ily  invtjlvixl.  It  »lioulil  imt  lie  forgotten  tliut  in  all  caiM  u( 
burns  of  tlic  conjiiDctivu  bv  chcmiml  sulMtuuMit  tin-  aiUT-cSccte  arc  apt  to 
be  progrefi»ivo  and  niiiv  uxlond  to  tlic  intcrlur  of  tbe  eye,  caiisii^  cata- 
ract aad  other  ^crioas  disturbuoo^i^  of  nutrition, 

Aeidtiof  various  kinds  may  get  into  tlii'  oyc  and  cau^  bums  uf  Ibe 
ooDJiinctiva  of  gi-uitcr  or  teas  severity  according  ti>  the  strength  of  the  sold' 
tion  and  it«  currusivi-  (juality.  The  mincnil  acidn,  nitric,  Rulphiiric,  hydro- 
chloric, etc.,  are  tlic  most  serious.  Washing  the  eye  ont  with  water,  or  witli 
an  alkaline  solution  ifit  is  handy,  is  the  a|^>mpriate  immediate  treatment 
The  subswfiient  treatment  is  the  satno  as  that  for  lime. 

Burna  from  carbfiUp  aeUI,  even  if  the  acid  i-i  pure,  are  not  very  seriotu 
in  their  cons(H|tiences,  since  usually  the  epithelium  only  is  atlected. 

flol  water,  hot  a*he»,  tnelM  lead  nnd  h-on.  nAv.,  HuiuetimoH  lind  their  way 
into  tin;  rye.  The  forri^ii  ^uLwlaim^  should  be  removed  us  auon  us  powiblc 
atlcr  cocaine  has  been  appli<^^],  and  the  truutmenl  above  oiitlineil  adopted  of 
modified  to  gnit  the  severity  uf  the  cnec.  Bnriie  from  strong  iiH)tii(ioD«  of 
corrosivt  sublimate,  uitmte  of  silver,  oU.*.,  ai-c  lu  bo  treated  on  the  same 
gcucnil  priueiples. 

huimti  or  lacfraial  wounti^  of  the  eonjunditta  do  uot  ordinarily  require 
inlorfcreiicv  beyond  SM^ptid  di-(*t«*infpi  and  banilap\  t'xccpt  where  they  are 
cxteiviivr.  It  is  then  neceswary  to  bring  the  edj'ew  of  the  woiuid  tof*r<lier 
by  means  of  fine  Biitures.  There  ifi  little  tondenc)-  to  exceeeive  suppiiratioa 
iu  these  t^ses  if  they  are  at  ouoe  rendered  a*e|>tic. 


roBEtGN  noDIRS  IK  THE  COSJUNCTIVA. 
Bits  of  cinder,  coal.  Iiirgc  jMirtichs  of  dust,  etc,  often  find  lodgenMnit  in 
the  TOUJuuctiva,  particularly  that  of  the  lids.  They  give  rJ6«  to  great  irri- 
tation sometimes  when  their  prcsenue  is  not  su>^peoted.  In  all  eases  of 
rather  sudden  |)aiii  and  irritation  of  a  single  eye  varefid  exatuioatiou  should 
be  luailc  for  tlie  presence  of  u  Ibreigii  body.  Wlicii  found  on  the  oonjuuc- 
tiva  it  <20n  gLUcrally  be  wiped  off  with  u  bit  of  eotton  wouudoii  the  end  of  n 
toatol).  Only  o<^L--ioMally  it  ia  fmlx^Ided  so  deeply  a*  to  rctpiirc  digging; 
out  with  a  needle  nr  spud.  The  foreign  giibslanco  which  is  most  eoainionly 
foni>d  in  the  «»njiinctiva,  however,  is  jtovsifr.  I  ii  ouif  of  an  exjilo^iou  of 
powder  in  tiie  face  it  is  ecldom  that  the  conjuneti^'a  esvajKA.  The  grains 
f|ie(|iieaily  (>a?r»  through  the  conjundiva  and  lodp,'  in  the  sclem.  Tltcy 
Uitiially  Het  up  :i  eonmdentbie  niui>uiit  of  irillamination  if  allowe<l  to  rcniaio, 
nrliic'b  has  tbe  rcwult  of  forming  a  small  ulw^cm  around  tliem,  leading  finally 
to  their  cx|>ulsion.  In  trmLmont  it  ir*  u:=iially  l>ctter  to  pick  out  carclulty, 
under  ciK'uiiic,  all  the  hir^>  gmrti(i,  and  doiiclic  the  mu'liicc  tor  a  long  time 
and  freqU'Cntly  M'ith  a  ^rong  jet  of  a^^-ptic  liquid.  This  dissolves  lb# 
powder  grain  niid  forces  it  out.  In  tbe  course  of  time  all  will  disappear. 
Ititviug,  tks  a  rule,  uo  disfiguring  mark,     ^'el-y  rarely  tlic  ohcatinit  or  oUwr 
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burr  falls  into  llto  eye  and  Imvcs  »>nie  of  Uic  spinnt  stickini;  in  thif  oon- 
jiuictiva.  On  ac-oiiiot  of  iheir  light  color  and  iheir  scmi-tmiis|iarency,  they 
are  ven-  <li9!«iilt  lo  fitwl  mid  rviiiove.  Tht-y  should  be  carefiillv  aoiigbt  ibr, 
hon-ex-^T,  as  tliey  are  moiv  dati^-rous  than  ot]it>r  foreign  bodies,  o»  oocount 
of  their  t(>iii)i>tioy  to  wfiiul(>r  into  the  ndjuiriing  tiHsiioii. 

SoiiK-linitti  fvew  wnijaratively  Inrgi*  IhuHcs  find  th«r  way  into  the  re- 
tmlareal  folds,  especially  the  upper  one,  and  reiniiin  there  without  causing 
any  vcr%-  pn>aouuc«J  trouble  for  a  long  while,  ovoji  y«in«  iii  mmit;  tattes, 
"  Crab's  eye"  or  "  eye  fitoni«"  and  flax»CL<d  put  into  the  eye  for  thg  puriMse 
of  (having  out  forfign  bodits  are  frequently  Ibund  Uiere  long  afbr  their 
Intnxluction  bux  bovo  forgotti-u. 

Thf  haini  of  curtain  cat4rrj>illunt  (Bombyx  pinl,  B.  rub!)  occasionally  6nd 
their  way  into  tlic  donjiinotiva  aitd  sometimes  into  the  oom^  as  well,  sud 
give  ri»e  ton  i)evnliar  pathological  ooudilioa  kuowu  us  op/iUuUmia  nodoga. 
When  it  affects  ihe  con- 
junctiva it  i»  elutracti'nn*!]  Fio.  Sft. 
by    gruit    irritnti'tn    and 
pronoiincnl    inflnniniarion, 
witli  the  dcvelojjnifiii  of 
small,  firm,  gray  nodides 
in    the   Kuhstance   of    the 
owjunetival  tiwue.    Tliuu- 

ulrr^  Khow  a  slnictiire 
coDtaiiiing  giant  n-IU  lil<«- 
tubercle  and  in  the  wntrv 
a  hajruf  the  iR»-ct.  (Fig. 
35.)  The  trouble  h  seldom 
ItmitMl  to  tlie  cunjiim^iva, 
hwwvver;  ihi*  ooriiM,  cili- 
ar\'  body,  iriH,  ainl  cltorioid 

aiv  mmumnly  involvcil  in  time,  and  very  scrions  rmnlta  may  foll<»w.  Theao 
latter  manitcstalionw  are  due  to  tlie  migration  of  thv  hair*.  The  }ialhology 
18  somewhat  obscure,  but  it  is  most  probable  that  the  inflammation  is  due 
to  flocne  cbcti)i<nl  irriianl  in  tlH>  hair,  and  tluil  it  h  not  simply  a  mechanical 
pmcMH.  TItc  appropriate  tri-almcnt  is  tliv  removal  of  the  nodules  aa  aoou 
ae  they  are  diwovenil  and  outntiaiiug  tiio  ftix-oniiiunylng  indaiuinalory  liynip- 
toms.  (For  a  furtlicr  i/onitidcrahun  of  iujnriei^  to  the  txinjuitctiva,  cousult 
aniclti  oa  Injuries  to  the  Eyeball.) 

OOUIRATION  (WTAINISO)  OF  THE  OOSjrxCTrVJl. 
Tlir  mosi  pnmiiiinoetl  slniiiioi;  of  tli'^  ■ronjiim'tivn  is  iliiit  pi'oduoed  l>y 
oitralo  of  silver  (arujTia^is).  Thi^  is  alway.*  liable  lo  happen  when  nitrate 
of  eflver  is  tned  toufr  m  a  local  application,  and  [lartioiilarly  when  It  is  not 
immediately  neutralized  by  chloride  of  eodinm.  The  prolonged  iwe  of  sul- 
pliat«  uf  iron  has  be«a  known  to  leave  a  yellow  coloration  of  the  oonjune- 


Oplilhalmlii  iiikIou  (uiihIIIIiuI  Citmi  Ilmikol:  u,  iiriu.««atlaii 
lit  liatc  A.  ',  arlU  rcMmbllnit  sluilcutUi  '1.  muiU  conuit  coll*; 
(,  wttkiu  of  blood-vgawl. 
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PigmeuUtJon  of  thecoiiJiinctiTB. 

level  of  tlw  conjiiticti^'nl  surface. 


tiyt^—iti'lerosis  conjitnctitxr.  The  ftrotrn  spots  Mvtii<'li  tin-  9uiUL-tttno<  m*b. 
eapecSaWy  mi  tJu-  oonjuurtiva  of  tlie  n<>gro,  are  dm-  In  <Icpu«it»  "t"  jiigitiml 
(Fig.  36),  aikI  arc  for  the  tuo:«t  part  coRgcnibiJ,  yet  tlii«  brawti  I'uloratiou 

ta  much  i nton^itinl  in  »>me  iliseoses, 
uotab]/  ill  cimimajroail  h_vpenro|iiir 
oftliecnnjnnctjva.  A  [K-nnam'iitlilflt'k 
jmlch  soQu-limra  reiiuuno  after  dUlo- 
t-ution  of  the  iri.s  under  tlie  voDJauo* 
tiva. 

Lithiasis  of  the  Oot^anctiva. — 
Small,  irhitifih  bo«lios  are  fi-e<jiifiiti_v 
Bwri  burieil  iu  the  coujuueliva  ol'  iho 
iDKide  uf  the  lida,  generally  ii»ir  Lliu 
edge.  Tlicy  na'  Imixl.  iiliiio«t  ixmrnl, 
aod  usuiiUy  cxlcnd  tibovc  llit.-  i^t-utTul 
They  are  calcareous  forinalioDs,  sod 
are  lodgw]  in  l.l)»'  Meibomian  gliimis,  of  whose  swTt'tioii  they  seem  to  lie  the 
degeneration.  Ohl  people  aiv  most  fre<|iiently  the  subjects  of  llicse  little 
tumors.  Often  tliey  give  riee  to  no  Hpi-ciul  iiuonvenlenee,  but  (Muneliim's 
t})ey  are  a  source  of  irritation  and  keep  up  u  »iibaciitc  conjunctivitis.  Tliey 
ste  easily  removed  with  iLl*  jHiiut  of  a  Gi-aefe  knife.  Fnebs  (1897)  iimler 
the  name  of  piisratien  baa  dtseribed  some  Ismail  collcetions  of  fungi  ou 
the  oonjiin<.-tiva  which  have  iiniler  tlie  nlicIx>3*^o]>e  somen'hat  the  apiM-nrniiee 
of  strpptoihrix.  The  qiots,  yellowish  in  wlnr.  varj-  in  nize  from  that 
of  the  he»d  of  a  needle  t«  almost  niionjsi'opiL-  magnitude,  and  are  found 
usually  near  the  convex  edge  of  the  taraiis  of  the  upper  lid.  Sometimes 
tliey  lie  on  the  eiiHaee,  while  a^iii  a  portioa  (siippoMxl  to  be  the  uiveiy 
lium)  is  sunk  into  the  oonjuoctiv&l  tissue,  punhing  the  epithelial  layer 
l)efiire  it.  They  rti«jmble  iufarclioiiH  of  the  Meilxitnian  g]nnds,  for  whieh 
diiiibthw  tliL'y  have  bccu  uuHtakcn.  They  ore  grnenilly  »cra{>ed  oft'  eoaily. 
Leber  (1895)  hii»  de«cribe<l  a  cww  of  what  hi-  ealls  conJuniUMtia  jiHi'ifi- 
tatui,  where  the  eonjnnetivn  is  the  scat  of  an  inflaEiimatory  swelling  in 
whieh  white  opaque  epota  are  to  be  seen  that  incroaee  in  sine  and  finally 
eoaleace,  forniiug  a  nia^  as  hard  as  stone.  An  exuniiuatiuii  of  tlie»e murre- 
iioim  -ihows  them  to  \»  a  tmloareons  infjltratiun  of  tin-  euiijuiictival  tissue^ 


(X>NJi:NXT[Vrr[8    FROM    IKTKNSB   I>10HT. 

Exposure  of  the  eyes  to  an  iiilcnsely  strong  electrie  lipht  (Tfrrier)  mime- 
times  gives  rise  to  a  form  of  conjunctivitis  distinguislied  by  gwclliug  of  the 
lida,  liy[>erfemla  of  the  conjunctiva,  and  laer^'mation,  ami  tittt-mlccl  with  a 
good  dral  of  [Hiio.  A  large  part  of  the  {Hiinful  Kymptomi>  aec<i>r>i)iaiiyin^ 
mmv  hlimtncMt  i»  referable  to  hypL-neinia  of  the  ctmjimrtiva,  anil  i»  due  to 
tlie  effect  of  the  reflected  heat  of  the  aim  on  the  exposed  conjinietlva,  luakiug 
it  a  true  noi&uraof  that  nifmlinuif.  The  line  partlcleaof  si)owdrivi-ii  into 
the  coDJunetiva  al»o  help  towards  this  irritation.     The  pbeuotneua  nre  oot 
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■due,  ait  wss  at  one  t!me  siippoi<«(l,  wholly  tu  tiic  ofTvct  of  strong  light  on  the 
retiiin.  The  progihylaclic  trcfilmpnt  enneigta  in  the  n'i?«iring  of  i>rob>ctiv@ 
speet3i'l«8  of  blue  or  gray  gla^s.  I'ainling  the  ^kin  iindeniealh  the  eyes 
witb  a  black  pigment  of  some  kind  ie  alao  tti)(lily  coiaiuended  m  a  [>ro- 
toctiitn  a^n.4t  the  evil  effects  of  reflection  of  eiinlight  fWim  snow.  Tlie 
txiDJtincliviliii  is  trenteil  an  is  hypenemJn  fmni  any  otimr  vsmc,  by  IwHc 
arid  KilutiuD  wilii  nmine  wben  rtnguiri'd,  cxild  lotion!)  to  the  lids,  abetineiioe 
from  use,  and  protwrtiou  from  bright  lighu 


AFFtXrnON   OF  THE   CAKVWI.K   AND   THE  SEMILtlSAB    FOLD. 

Tbc  <?arunc]e,  haviug  essentially  the  siuuc  auatomiml  Htructurv  as  the 
partH  of  th«  oonjuiictiva,  i»  subject  to  the  moK  iJtvlg  of  morbid  pro- 
It  poawssfs,  however,  some  ptpment«  which  other  parts  of  the 
mesobraoe  do  not, — namely,  hair^,  »eh«o?oii!i  glands,  and  other  of  the  more 
truly  dermoid  stnictures;  and  these  are  occai^iowilly  the  seatof  jxitliulogidal 
thai^e.     Tbe  hair^ou  thecanniolcsoinoiimon  grow  ^'^  long  as  to  bvaiioiirix' 
of  irritation,  anf/tdar  Irichiiuiii,  and  to  rcqnirc  rctn^vat.      Absocs^oti  nl»o 
Bttke  thdr  a|i|>carance  here,  and  all  the  bmign  tumors;  adenoma  is  prob- 
1%  tlie  most  iktiutnt.     Fig.  37  shows  the  histological  stnjcture  of  gncfa 

Pi«i.  87. 


Adeaom  «t  Uw  outtDcIa,  OmwlttB  ihe  tluuH  llnea  vllh  «c11il   (Alkr  ScblmeT.) 

*  emwth.  A  simple  hypertrophy,  the  result  of  inflammation,  m  calletl 
"■"mi'Aw.  Sometimes  a  calcareom  deposit  is  Pjuiid  in  ihe  giihstance  of  the 
'iniiu-le.  Klalignant  tiirnorsofthe  kind  already  spoken  of  as  occurring  on 
"M- <TinjuDrtiva  also  occur  her*. 

AFFECTIONS  OF  THF>  SCLERA. 

The  M-lf^ra,  or  promoting  ooat  of  the  eyeball,  httving  tt  smflllor  flupply 
of  bliKNl-VEVwelK  and  nen.'es  in  not  »o  liable  to  inilepcodent  inflamma- 
loiy  uvjubles  a.«  the  other  piirtfi  of  the  globe,  which  are  richer  in  tluMe 
tmoes. 

It  doM  noi  wholly  Mmipe,  however,  and  there  are  Iwn  wcII-reeogniMd 
forms  of  edcritii^  which  are  quite  clearly  duliued  in  their  clinical  piHurea. 
Tbe  first  of  these  is— 
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CrBCUMSCBIBED  ecLERITlS,   OB   EPIBCLEBrTC^ 

In  tliis  aflWrtiiju  there  ma  ralhcr  i(iLar|ilj'  timked  ein'ation  on  the  sur- 
face of  the  globe,  UHiially  »oinc  niillinK-tres  iJistunt  from  the  oonnail  f^f^^ 
aud  geuemily  to  the  tompom)  sido.  (Fijcr.  38.)  It  in  reddinh  in  rolor,  with 
a  violet  tiut  at  the  ceuLre  wbich  groduully  liMJca  off  tuwunja  i\w  [wriphm'. 
It  IB  not  niovftble  over  tbe  arlera,  but  sw^n»  uttiK.'lit.'d  to  And  tu  form  a  pan 
of  i I,  mill  lh<*  liIotKl-v(>s.ieIi*  drt  not  wholly  <'m[)tj'  iliemtwives  on  pressure, 
a^  ill  tlic  CHIC  of  n  purely  i<oiijiioetivul  (>oiigcstiou.  That  there  !&  aUo  an 
exudatioD  is  evidenced  by  the  elevation,  sometime!;  eoneideraUe,  of  thv  «pol 
above  tbe  siirroundhi^  snriace. 

Tbe  other  portion  of  die.  oonjuiictJ%'a  ithon'.')  little  or  no  injetrtion,  .'imi 
there  19  HelduRi  any  disch^frg?  of  niiieus  or  pus,     Syniptoim  of  irritotion 

are,  however,  sontetimes  present  In 
the  form  of  easy  aiid  ready  laay- 
niation  and  soDHt  photophobia. 
Pain  is  usually  complained  of,  and 
frwineiitly  of  a  severe  tyjie.  Ii  in 
dnil  luid  aching  in  diuroctcr,  eclduoi 
ueiimlgic,  and  may  be  lacking  aito- 
};^-tlior.  t^ecatiionalty  tbe  £pot  a 
tender  to  the  lowh.  Jt  rarely 
aSivta  botb  i-ycs  at  oucc,  but  quite 
Inijueutly  one  attack  is  «uoceuded 
shoi-tly  by  another  or  inor?.  In 
»oine  mrc  cnscft  the  oomen  may  be 
involved,  and  in  certain  instances  the  iris  or  tlie  ciliary  body  in  implicated, 
particularly  when  die  ajtot  i»  riitiiated  near  the  limbiis.  It  is  ledionii  in  iu 
course,  selilrtiii  disapjiearn,  if  ptonouiu-eil,  tiiider  two  weeks, and  may  continue 
a  month  or  more.  It  («n  hardly  lie  looked  upon  as  a  mere  lov&l  diseaw, 
biK  nitist  Ik!  rt^nleil  as  the  nianifrjlation  in  tlic  eyi'  of  some  Hyslenm' 
denuigemeut.  It  hu«  been  cousklenxl  by  ^ouic  :ih  an  exprTstton  of  svpluUti 
or  gout,  and  probably  ttte  latter  digcafic  dot-s  8ometimf«  manifest  itwlf  In 
this  way.  It  is  found,  in  thi>;  country  at  leust,  Rio»t  frequently  associated 
with  the  rhfumatic  diathcsiH. 

The  fibniiiA  tineiueR,  vw  tctiutv,  aree9t|>ee!nlly  liable  to  be  attacked  by  the 
rheumatie  poison.  SonictimeK  atVr  die  di.'«ip|H''nranoe  of  the  inflammation 
there  ronuiiii  darkish  spot^^  to  mark  the  fient  of  the  tmublc. 

The  dii^noeis  is  not  diffieull  when  the  difieaac  in  once  fully  eetibti^ied, 
la  the  beginninff  it  is  liable  to  be  coafoitndcd  mtb  a  large  ])btyctcnnlar 
elevation  on  the  conjunotiva.  In  tbe  latter  dtfieose,  bou-t^ver,  tbe  ouitrc  ii 
whitisb  yellow  aud  the  whole  m  movable  ovei*  the  gelcrn.  Scleritis,  more- 
over, is  usfwlly  met  with  in  adults,  whereu*  the  pblyctenulic  are  much  more 
common  in  rbildhmxt. 

Sc>iinner(1895)  found  iiicai*e«of  epi3cteriti»  an  infiltration  of  utimedxtue 
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ixiuihI  cells  iritb  a  Kbrou«-Ukp  «xu(]atioQ  and  dilatation  of  the  lymplintice, 
wpeciall^-  ju  tlie  subciutheJial  layer.     (Fig.  39.) 

Local  titaiiiii-iit  «loee  not  stxtu  to  liHvc  mucli  JnllueiiiT  on  the  course  of 
tJw  (li»*«9e,  in  whicli  parttciilnr  it  oguiii  n-gcinblcs  rbeimxatic  inflaramatiou 
in  m-iH-ml,  If  tlioiv  li*  imicli  [«iii,  ]uillintivv  rvmodies,  as  cocaine  or  atro- 
piiH>,  may  be  iist^il,  iiml  bot  apfilkations,  ropcaied  tbrcc  or  four  timet!  u  day, 
are  alnrays  indicated.  Dry  beat  Is  the  best  form.  ExocuHive  swcnting  by 
iD^ii3  of  pilocaqtiiK  is  coii>metid«d  by  some  as  a  butiiicr  of  resolution. 
Scarificatioi]  of  tJie  masa 


iieeu   rvMjinmeuded : 
vinptying     of     tlie 


Fio.  m 


k^' 


'-S* 


bid 


-■^    ^^T^rt--'— -    -■ 


b,  arliiral  Usiiv ;  C.  mujntiearM  C|iilli<>lliiiiii  i>,  tiluod'T«M«U ; 

AcnUrvC'd  lynpli-itucU.    (After  Sclilniur.) 


has 

the 

Wood-vcaicls  may  be  of 

UM.-  at  the  bogiuiiing,  but 

it  can  be  of  little  or  do 

benefit  when  tiic  di&eaw 

19  oDce  valallli>^lK■d.     Tlie 

mboonJnni'tivBl    itijo4-t!on 

of   fhloridc   of    sodium 

Bolutton     or     bichloride 

of     mercury     of    weak 

streii]i;tb,  1   to  1000,  bas 

bain  reootnmeDdcd  lately 

by  some  goo<l  aulburitics. 

Even  wh«re  the  rlicumiitic  or  Uic  gouty  dyecmsia  is  not  clearly  pronoauced 

it  is  U'ise  tn  institute  a  proper  general  trcutmeut  of  tlioHC  aS'ectioiis,  aocord- 

in^  as  the  one  or  the  other  h  the  more  oleArly  iiulicntcd.     Salicylate  of 

Budturu  in  lai^e  doacs  is  often  moet  beneficial.     Of  course,  if  there  is  ex-cu 

a  well-gmuiKlvd  suspictou  of  syphilis,  ou  antifivphJlitic  course  should  \k 

(bllowtil,     WIk'11  tliere  in  photophobia^  pi-otecting  gla.'tws  sliould  be  worn, 

and  fatign«  of  th«  eyes  should  be  avoided. 

ACUTE   UYPERiKUtA    OF   TMB  SCLERA    (SCLKRITW   PEBIODICE  FTGAX). 

Under  this  head  I  place  those  cx'ca.-'ional  cases  which  have  Ijwn  observed 
in  which  there  is  a  temporary  aeute  hyper»mia  of  the  oonjuueti™  and  epi- 
scleral tissue  coming  on  without  any  c:iit»e,  iictin^  directly  on  the  [larl^,  and 
dieapifcariug  ia  from  a  few  hours  to  three  or  four  days.  The  attacl{s  arc 
nnially  uoeompaniMi  with  pain,  m)iuctiiiic»  very  severe,  and  generally  with 
profiiso  la-^rj-mation.  The  appf-jimnoe*  rf'semblc  a  Ij^inning  iritis,  l)iit  an 
exauii nation  usually  shows  chat  the  irii^  is  entirely  free  from  disease,  as  is 
also  ti>e  oomea.     •Sometimes  there  is  a  slight  <i>denia  of  the  lids. 

Tile  peculiarity  of  the  dirtease  h  its  market!  t^^iidenev  to  recurrence. 
Attacks  may  follow  each  other  at  intervals  of  a  few  weeks,  though  some- 
times months  elap«e  between  tliem,  Itoth  eyen  art>  never,  or  very  rarely, 
attacked  at  tin-  same  tiiuc,  but  each  nuy  become  alTcctcd  iitCcrnatcly. 

The  patliologj'   of  the  disease  h^   by   iiu   iiicani)  settled.     Some  cases 
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docribed  by  Hiitoliinson  (IKHl)  iindor  tlio  uamc  of  "hot  eye"  in  (pMity 
sabjeds  are  pnibablr  of  the  same  uatiiro.  Fucbs  (1895)  looks  ujwn  it  m 
a  true  inHanimatiou.  I  (l!^i)2)  Ijave  attributed  it  to  some  tnmaitorv  <.li^ 
turbaiice  of  the  vnso-motor  ^j-ston).  Iti  one  caae  iiiwier  my  observation, 
that  of  a  lady  nlioiit  the  clininetcrio,  tho«r  vr^re  «lwfiys  promunitni^'  synij*- 
totns  of  ^niiioleticy  mid  a  ffN'liiijr  of  heat  on  tlie  »ime  Mi*  of  Uie  head  as 
the  eye  which  wns  atUcke<l  a  day  or  two  later,  Tlie  (rue  scleral  tissue  is 
ufVer  involverl.  It  ftccins  not  inipi-olinblf'  tliat  Mime  Iiistaiirew  ofiemporapy 
hyiwnemia  of  diis  kind  nuiy  W  iiAM>cin(ed  with  a  itiniilar  oondition  of  the 
iris  and  the  ciliary  bo<Iy.  In  some  of  his  coses  Fiichs  obsen'«I  «  sjiasni 
of  aomnimwiataon  wUich  wafi  very  likely  due  to  this  caiipr. 

The  tj-eatm^ut  of  the  immediate  uttack  i?  that  of  liypcrwmia  in  geocnil, 
— rest  in  a  room  moderately  tiai-k,  and  liot  ttpplicatious  fi>r  the  relief  of  [ain. 
it  is  seldoin  necest^ry  tn  use  atro])iiie.  The  geucral  liealtJi  should  Iw  looked 
after,  ajiy  vk-c  of  gout,  rhciituatuiii,  or  -•^ypiiilirt  iitteiidLxl  to,  and  any  dis- 
order of  the  Bytuputhetic  uurvoiis  aysletii  atixxl  for  by  |iro[)er  mode  tti'  living 

and  nerve  touicit, 

SCLEKITIS   AJs'TKIilOR. 

That  tlic  eeteral  tJiiauc  itself  tuny  be  the  seat  of  inflammatiou  there  ran 
be  no  donht.  In  every  case  of  paiioplitlialmitis  it  unquestionably  take» 
jKirt  in  the  general  iiillatimmlnry  procv-s'*,  imiong  oilier  evidences  of  whiHi 
iii  the  gtvut  tJiiekening  of  the  M^Iemt  walls  noirly  nlwayx  found  in  tlje  i^tunip 
extir{Nit(d  after  the  inflammation  ha^  subsided. 

The  inHammatioD  can  lie  limited  to  a  definite  area  and  be  confined 
wholly  or  mostly  to  the  scleral  tissue  itself.  This  innliHerved  more  par- 
tieulnrly  at  the  anterior  portion  of  the  seleni  and  nwiinlly  just  over  or  ni«r 
the  ciliary  iTgioii.  We  find  lien-  as  (he  most  marked  featnre  of  the  proccM 
a  tbinoiiig  of  tJie  »<^lenil  wall,  throiigli  which  the  dark  nveal  tissue  i»  seen 
a.*  n  bluish  !<jK)t.  Tl^is  iisuiilly  beeointt!  ectntie  and  forms  a  stapbyloina  of 
more  or  lees  niRffnitude.  The  developnieot  of  this  eiapbyloina  'u  nceoni- 
panied  liy  pain,  sometimes  very  severe,  of  a  uetiralgie  chai'acter,  lacr^'iua- 
tion,  and  the  iisiial  inflammatory  ^ymptoiiiri  of  a  cyeliti-s  or  irltti'.  Some 
eases,  however,  are  not  so  intenne  in  their  pninftil  features,  and  the  t^-onble 
is  develo|>ed  moit>  wlowly. 

lu  some  ca-a-s,  tijo,  the  trouble  Ix^piiis  wt  the  marpin  of  the  rontea 
and  extendi"  to  llist  tiMue,  making  u  wlero-keratitis.  Very  few  caacs  of 
anterior  selerilis  occur  without  nn  iinplieation  of  the  eiliary  body,  and  it 
hat  been  n  (jnestion  whether  the  scleriti^  or  the  eyelitis  were  the  pniimry 
disease.  While  nuqnestioiinldy  some  casw  Ix-g^in  in  tJie  ciliary  botly.  us 
evidenced  by  the  intense  inflammatory  symptomti  for  »onw  time  ptxicinliiit; 
tht?  appeamnee  ul'  the  <«tapliyloma.  (heiy  nn-  nther!*  in  which  Hie  hlin'  .-ji-it 
up|M'iire  after  but  littlti  iteitle  pain  and  miieh  \cs»  iiiHainnintion.  Thi-^e 
(itaphylomata,  which  are  Uie  acme  of  the  disease,  are  iisiially  near  llie 
of  the  ctimMi,  and  vary  in  niw-  frimi  two  to  five  or  six  millimetres  in  diamt^ 
ter  or  HouetimcH  vvui  larger.     Tlurre  iiMiully  are  more  than  one,  and  tli«iy 
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aeiimcs  forta  a  broken  cbain  of  iioduies  nboiit  tlie  «ii|)crior  corneal  inae. 
lur-  40.)     The  dittHise  lias  a  teiitlepcy  to  retnirrctn'e,  ami  sonn'tinire  after 
the  siit>^i(lt-tioi-ur  (iiiu  wxhilf  m>' 

oibcr  apiRttn  at  aDwthvr  [Aaix,  ^w-  *>■ 

tliiii^  fliDwing  lbs  cloM-  uliiunce 
wiih  o))iH?lrri  ti». 

There  i$  never  any  tendency 
to  tli«  fornmuoii  of  yas,  and 
after  a  certain  tinii*,  varying 
fmm  tliree  to  -ax  or  cjglit  WGf'ks, 
tlic  swclHn);  AutMid<'s,  IcnrJng 
usually  a  bluiiih  coloration  to 
tuark  tlie  seat.  Tlie  sclera  some- 
times  becomes  vcr;  thin,  and  in 

OIK-  fufttauis-*  imdtT  luy  oliwr^ation  ruptiircd,  giving  i*sue  to  sonic  vitreous. 
Tlierv  ii^  nvvcr  a  tviidtiicy  to  jiitiiopIitliiiliiiitiM,  mid,  att  ii  rule,  tbc  disease 
snbsidot  without  any  marki-d  defurmatiuo  of  tlic  bnll,  tlioiigli  id  those 
ca£«#  that  I  hflvo  accn  there  is  alwaysi  a  iMTmnnoiit  nltcration  in  the  cur- 
vature of  the  comra,  m  shown  by  the  oi)lit]iaIuioinctcr  (aatigmattsmus 
ac<iuisitU9). 

The  only  dutcAtp  for  which  it  is  likely  to  hp  mistaken  is  the  an-callcd 
gujnnui  of  the  ciliary  liody.  In  tliin  diseiise,  however,  tJie  swelling  at  the 
oonieal  iMUf  is  itot  blui&li,  but  tvd  and  ftuthy-hxikiu};,  and  follows  a  pro- 
oounoed  attack  of  iritis  or  c}'clitis. 

Tbc  principles  of  treatment  arc  the  same  ns  those  for  acute  inflamniation 
of  the  ciliary  body  and  the  iris,  one  at  lea^t  of  whicli  i^  nearly  alvrays  in- 
volved.    The^e  comprise  hot  applitationa,  rest,  a»d  atropiuf. 

Undoubtedly  most  of  these  case^  are  the  nianiftstatioiia  of  a  dyserasia, 
und  may  l>e  oidy  tht-  verj-  advanced  stagps  of  epi!^>britt!i^  In  one  wi'^c  that 
I  bflvc  seen,  nt  leiut,  there  was  a  pronouiKx^l  nml  nl>$tinate  rheumatic 
diatliesia  It  may  also  be  one  of  tbit  pnaeaii  niiinifi»talions  of  gout  or 
syphilid,  and  the  poatiibility  should  always  Ik  held  iti  miud  in  foroiiug  our 
them|ieuBis. 

A  speciee  of  iujlfwimaiorii  ihielcfning  at  tlie  poeterior  half  of  the  sclera, 
in  whicb  the  other  iHirtioiis  of  tlie  eyt'lmll  did  not  |articijiate,  li:w  In-pn 
obetrvcd  by  Gayet  (18d8) ;  and  partial  hyperU-ophlas  have  been  in»ti-d  \rs 
Sctinabel  (isSS),  Todku  ()H74),  and  otlien>.  It  !.<  \m^v\i\{:  that  some  of 
thcM  CBMA  were  inntaniv^  of  Irw  fihromatd. 

Oittomntnmi  ih-gennralioii  of  the  scleral  irall  has  also  l>een  reported. 

TVi^emt/ons  of  tbc  sclera  is  a  rare  iudcjicndcut  alTcction.  Mullcr  (1800) 
reports  mte  ose. 

tiuvifaa  of  tbc  Kleia,  independent  of  the  ciljar)*  body,  has  sometinies 
been  aeen.    Andrews  ivimrts  one  caw  (18321. 

AfiKtts  of  the  sclera  may  occur  cither  primarily  (Leber)  or  as  the  restult 
of  tmiimo,  or  ariiuiid  a  litivign  Ixnly  *nilx-<idiil  iu  the  tissue.     It  is  to  be 
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Fio.  ■*!. 


a— fc^ 


dUtingiitfihc4)  frfim  aii  nb*i««*  of  tlte  oonjiionlivn  by  Uk-  fiioC 
JHiicrtival  vwisels  lire  movable  over  it.    The  trratment  oon«eit«^H 
cations  until  fluctiuitiitii  ii^  evident,  and  its  evacuation.  ^M 

Mfhnot'if;  Spola  on  Ihc  Sclera. — There  are  observed  occ*^' 
toeiitary  depositii  in  tbe  sclera  wlii<-h  are  not  the  rcnulta  of  /' 
|>n)«!SBiw,  Tliejr'  are  imnv  numiiuui  in  iwgro  and  nllier  races  *^ 
with  u  good  nnpp]/  of  pigment  tbun  Id  blonds.  Tlir  intensity  ^' 
n  liglit  browii  to  un  intense  blnclc  Tiivy  art-  (iltuntcd  geoemr'^ 
from  tlie  base  oj'  tlic  cornei.     But  tlioy  may  ot-cur  at  other  places,  * 

limy  1)0  ruurc'  tUan  ouc  on  the  ft 
Some  aiithora  (Hirschbei^)  are  int 
rtj^nl  these  s\wt»  aa  probable  foci  fo 
ruiiit  di^(<a!<e. 

Malif/natd  GroKthg  o/  the  .Sirfera 

analysis  of  one  hnndred  and  thii 

malignant  tnmora  of  tbe  exterior  of 

ball,  I^oyeB  (1879)  fonnd  that  tw 

llieir  origin  on  the  sclpra.     A  lUiii 

number  (thirty-one)  had  their  bcgi 

UcUaovrcaina  oi  (cirrn ;  a,fr.r,d,(,    the  sclero-comeal  niai^lD,     Lying  I 

lobiil«ofth«i..m(.r.™i.h«vtn»«dlf.    I^^.twoeu  the  coniuuctiva  and  the  d 

lueiit  pttpnieiiUtluu  &iid   L<atiiliuitie'r<  " 

til  encioMd  la  ihewnjunciir&i/.por-    partieip»t«B  ill  tiino  iu  tlie  IQftli^ 

IaCa^.!.""'"  ""''"'' """""■"■    oe89e>'«l"«ifrh.    It  is  very  nsistant, 

to  invasion,  and  withHt«nd«  infect 
lon^  time.  Tbe  tnmors  whicb  originate  iu  ittt  own  tiit^iio  are  mo 
to  be  xarcomatouit  nr  enreinnmHtouii  than  epithelial.  Fig.  11  re[ 
case  rqn^rted  by  Addaris  whirh  wcms  to  belong  to  this  rate^ 
same  rule  of  treatment  applies  to  iIk-sc  uo  to  conjuncti^'al  tumors. 
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by  iU  diflVreiiw  in  |»iifmpntation.  BotJi  zoiw^  arp  markwl  by  dplicatc,  lt»- 
trous,  wavy  ridges,  interlacing  with  one  another,  and  cimrsing  radially  from 
tlw?  Herij)hpry  towards  the  centre  of  the  iris.  These  ridges— aJwaj^s  Ijetlcr 
dovolii]}ed  ill  the  ciliary  tliaii  in  the  pupillary  zone — are  formed  Uy  Un 
Hiiderlying  v«sM?!sof  tlm  iris,  ajid  ibe  angular  g5i|»s  left  lictwren  iheiii  aw 
known  R5  lacniiH!  ur  rrvplK.  Tlicn-  i»  ntill  luiolbor  apficaranoe  to  \ie  oottil : 
a  close  examination  of  the  pcriphcml  jiurtM  of  tin*  inn  will  ebnw  a  Dumber 
iif  grayidh  lint's,  tonning  &^iu(>ntii  of  cipclt-*,  and  nmnii^  «>i»rentrically 
witli  the  margin  of  Uiu  i-ompa.  Tboy  repi'esput  tin-  Iblds  into  whtph  the 
tntiM^nlar  screen  ia  thrown  durinj^  dilatation  of  the  pnpil,  and  are  Ikikv 
called  "contnu-tion  furrow:"."  Alllumgli  vivrviii};  in  ntiniher  and  distincl- 
n«is  hi  diflVri'iit  iye»,  yrt  thoy  atv  ahvayn  more  rasily  ret-ognized  at  the 
outei'  Hnd  iiincr  side  of  tlic  iiH^  thnti  cl^'where,  and  witli  a  contrac-ted  than 
with  a  dilated  pupil.  In  itiatiy  vvfn  ^[Mtn  of  variuu.t  coIofh  may  i>c  ftva 
njHJii  the  anterior  surface  of  the  irin,  For  tlio  ni<>»t  {wrt  iIkt  lit'  in  the 
fxtcnial  jioi-tions  of  the  viliary  koiu*,  and  they  are  iTjK-eiidl;-  <^>inniun  in 
liglit'TOlored  eyes.  They  nr«  sometimes  thought  to  preeent  resemblances 
to  various  tbini^,  as  >vonl»,  initiaLs,  etc.  In  blonde  »nhject8,  moreover, 
u  Kgular  ring  of  whiti.'^h  doti*  may  be  now  and  then  obseiTed. 

To  recapitulate:  in  the  healthy  iris  the  following  markings  inay  be 
umally  dintingnished  :  (I)  the  uveal  rine  ;  (:*)  tlie  pnpil lari' zone  ;  (3)  thi* 
eorona  ;  (4)  the  rilinry  zone  ;  and  (i>)  the  eontniction  furroH"S.  A  reference 
to  th«  apiiendcd  diagram  will  rvoder  tlieee  >'arioUB  poiuts  clear  to  the  reader. 

All   the  customarv  methods  of 


Flo.  1. 


Dltgmn Bhowtug  tin-  <  i 
ttvalUiT  Icli;  a.liiv  uu-^ii  in 

(.  •Xianial  pS||in*n(M   potUaii  of  citJiti]'  saiio; 
/  dltur  Mioa:  t,  a  lumna. 


clinical  eicaniination  may  at  timm  be 
n<i><leil  in  onler  tn  detec-t  ufD^-ttom 
of  the  iria  and  ciUun'  body.    2fcver'^| 
tlu'lew,  it  will  Ik'  iiiKi^ablo  to  run^^ 
over   the  more    iniporlnnt   in  this 
plnre,  an  well  a»  to  inditiite  briefly 
certain  siK-cial  |'lan>  that  are  in  uw. 
Simple  insjxytiow  may  atlitrd  a 
great  deal  nf  infiirniatton.     Thu^4 
it  will  show  whi^lier  tbp  lustre  ntid 
«irfarc-markiug«  of  the  iris  are  dis- 
tinct, ns  in  health,  or  blurred,  as  in 


EnSammatiou  ;  whether  its  bue  is  in  any  way  tiiodified  or  ebanged  ;  K-heth< 
Mdules  of  lymph  or  vea^k  or  beinorrba^s  an-  jirH^'ut  upon  its  »urfae«;^ 
wWtfacr  its  texture  is  obwrured  by  any  kind  uf  dmnge;  whether  it  oceupiw 
ite  iwoppr  plane  and  |}oi«it)on.  Initpcptiou  will  further  tell  us  whether  the 
ffomtfsms  its  nsiinl  srxe.  shape,  positloiij  and  action  ;  whether  the  ante- 
-dhunher  niwl  it»  contents  are  Donnat ;  whetlier  there  is  any  exudation 
I  dw  pupillary  area,  upon  the  iris,  or  U(x>u  Deseemet's  niemhrane;  aadj 
the  <<iini4<«  !»  tranBpnrent,  as  in  limlth,  or  dimmed,  a»  in  sonw 
of  the  wliar}'  body.      Then,  again,  it  will  sliow  whether  tlu 
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Fia.2. 


Th*  coniMl  muniflw. 


Mlinn'  zone  of  th«  sclera  {>o^i<«««08  iu  normal  appcnranoc,  or  whether  it  is 
tUiuaed  ur  Ktaiuetl  ur  bul);iiig,  aa  it  80tiietime«  h  alW  recurrcDt  iridocjelitia 
and  similar  air«clio»&  Lastly,  lospectioa  ^vill  iuturm  us  wLc-tlier  the  eye- 
bMll  U  unduly  vascular,  and,  if  ro,  what 
[wirtienlnr  system  of  vfstseU  U  involved. 
Fixal  iUumination  (carried  nut  in  a  dark- 
«apd  rnom)  is  often  necdetl  la  order  U)  reu- 
d*"r  th«-  fiuer  rlianj^es  visii3le,  or  to  txinfinu 

information  already  gathered  in  other 
a  good  d«sl  of  xdditioual  koow- 
Wge  niav  be  often  gaiiiwl  by  the  use  of  a 
#pcoad  Convex  leu»  tv  innguiry  tlio  ]inrU. 
The  "coriM?*!  magnifier,"  or  "loupe," 
ebowu  iu  tlie  li^iuv^  i»  a  t-onveni«it  iniilriiment  for  thi?  latter  piirjKtse.  It 
is  ttiouute<l  iu  a  luetul  frauie,  and,  beiog  equivaleot  to  an  im-h  and  a  half 
"bjef  tivi,'  gliii»  (50.0  1).},  lias  i»niiiderable  ms^ufyiug  power ;  whili*.  iiiiiong 
itf)  oUier  ad^'antagts,  tt  gives  a  flat  field,  free,  or  nearly  free,  from  chrvniutio 
dinjiPHiion. 

Id  lifatlli,  a»  aln'udy  |K)inted  out,  tin-  trntt-rior  aurfao;  of  the  iria  is 
beautifully  rctnculsted,  and  shows  a  senes  of  definitu  aud  cliaracterifitic 
markiu^.  In  (U^nie  forms  of  discftfie,  however,  that  ia  n^  longer  the  ease. 
The  exudative  eliaa^  of  iritis,  fur  instance,  damp  those  details  to  an  extent 
thai  will  Daturalty  varj"  aocordiug  lo  the  type  and  severity  of  the  influin- 
loation.  In  flight  eosi^  the  iriii  iiiav  Ix-  niei-ely  "  muddy,"  but  iu  muiv 
raarlcHl  OMS  it  may  be  obt^curcd  by  exudations  of  lymph,  whieli  8omctime» 
sbow  a  enrions  retieiilnr  or  " spider- well"  appeamuee.  Again,  the  lustre 
•of  the  iria  may  be  dimmed  by  inSamniation.  That  character  depends  ujjon 
ibe  strurtural  integrity  and  well-bdng  of  the  endothelial  coating,  whit^h  is 
|iraotteallv  always  altered  iu  iritiH.  Ilcnoe  a  lack-lustre  look  of  the  iris  is 
often  an  imjxtrtant  sign  of  flight  am)  early  diseatie. 

Everi'iKMjy  in  nwan.'  that  the  iris  may  vary  in  wilor,  not  onlv  in  different 
penoii5,  but  alvo  in  iti<  ditleivut  !>ogmentti  in  the  oye  of  oui>  and  the  same 
individual.  Its  hue  depends  upon  two  fiu>tore,  the  one  practically  invaria- 
ble, the  other  variable.  The  first,  or  invariable,  fiictor  is  euiiHtitiited  by  the 
layer  of  pigmented  epithelial  cclU  that  lines  its  posterior  surfaee,  the  pam 
rtdnaiia  iridi*  of  anatomi»lfl.  Tlii.')  U  pn^nent  at  biilli,  m  that  (lie  eyt»  of 
babies  appear  by  interferonce  lo  be  of  a  dark  idaty-blue  coXar  (Ari.st«tle). 
With  advatxring  years,  however,  the  c'ells  of  the  stronin  of  the  irw  beeome 
more  ur  less  pigmented,  atitl  tin-  idtinuttc  color  will  depend  iiixm  the  relative 
pro|>ortit>a  that  this  bears  to  the  epitbelial  pigmentation.  I*"or  example, 
a  large  anioimi  of  fliirfaee  pigment  will  impart  to  the  irii>  a  dark  Hhadc, 
while  a  aniall  amount,  on  the  other  hand,  will  eau<H?  it  lo  apjiear  gi-ny  or 
even  blue.  As  a  rule  to  which  exceptions  are  both  uumei-uu.s  and  ini|K)r- 
tant,  MoimW  will  have  a  light  and  brnnetl^n  a  dark-biied  iris;  wlilch  is 
«qnal  to  aa^nng  that  a  certain  relation  exists  between  the  pigmentation  of 
Vol  in.— 17 
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the  cutaneous  striiottir«  and  that  of  the  iri?.     The  (mIofs  Ihnt  are  '' 
this  country,  it  may  be  iiotol  in  jias^iii^;,  are  pray,  lihie,  hazel,  and  l*, 

Instanws  of  hHerochrtmut — i.e.,  Dtarkinl  pig^mentai^  difierrnres  '    «/*' 
two  pves  of  the  (-aiiic  liulividiial — are  now  and  iJien  en  counter  wl,  bnt  *       ti-^^ 
common  condition  l»  Uint  in  whieli  a  twetor  of  one  im  pORWSiiCB  one  <^ , 
vihWe  the  remaining  |Hirt   li:is  aiiotiier.      Tlie.-*!'   [iJiyi^ii'loiiical  aimin*' 
Iiowever,  need  ni>t  detain  iie  in  this  \Atux,  inustniich  vi<  tJiey  have  nwi* 
ftUviitioD  ol^where.     (See  vnluni*  i.,  page  434.) 

It  18  of  more  ini|)ortnuce  to  noW-  that  the  exiBlcuoe  of  inflammation  ' 
oflcn  revealed  by  itul^lt'  L-liatig(«  in  llit-  t-olor  of  t]i«  iris  nwtre  difficult  f 
desctilje  than  to  rpojgnixe.     It  may  be  broadly  said,  howi'\'er,  Uiut  luidcf 
these  circumstances  blue  or  gray  givt*  way  to  green,  while  brown  ytcl«l»U> 
varioLiB  i^liades  of  rwl.     TIk'  altenttion — which  is  usually  better  niark<d  in 
Hw  jiupillary  noiiu  thau  clsewlicri' — luay  be  gL-uci-al  or  local  iu  its  di^tritiii- 
tion.     For  example,  in  sumo  cases  of  oyclitis,  the  itS»,  Ba  a  whole,  bus  i 
peculiar  grass-green  tint  that,  tmee  scon,  cun  W  seaively  forgotten ;  on  ibi- 
other  hand,  ttie  cliange  may  be  liniitwl  to  llmt   [larticular  {lortiun  of  t)» 
iris  wliich  forms  tlie  Hiief  fotnis  of  iuflaninintory  action,  v»  shown  by 
certain  (apcs  of  tniutnatir  irilifi.     Ctdnr-ehatiKei*.  although  easy  to  appiwi- 
ate  when  one  eye  i&  alone  involved,  have  lese  diagnostic  im|>ortm»c«  wlien 
the  ailment  is  bilateral.     Indeed,  it  may  be  laid  down  almost  as  a  nile 
that  iritis  or  irido-cycHtie  is  present  in  evwy  inslanre  where  the  iris  of  an 
inllumitl  eye  ditfers  markedly  in  color  from  that  of  it?*  fellow.     But,  in 
uttcinptlitg  to  extimatf  color,  the  Kiirgeun  must  never  iicghi-t  to  |«iy  pur- 
tioulur  Att<-ntii>ii  to  the  (Minilition  of  thu  cornea  uiid  tiM-  ni|iicuu)*  humor; 
for  if  Ihotie  media  ho  cloudy,  the  api>arent  may  be  very  differcDt  from  ihfr 
real  (wlor  of  the  iris. 

In  the  normal  condition  of  tliinj^  the  iria,  as  seen  from  tlie  front,  lts& 
a  slightly  sloping  surface;  or,  in  other  words,  Hea  dee|x^r  at  its  jx^riphery 
tliaii  elw'wliere.  Seen  sideways*,  it  takes,  in  fart,  the  shajM'  of  a  blunt  '\ine^ 
of  which  the  tinncatod  extremity  is  formed  by  the  pupil,  the  haw  by  it* 
attachment  to  the  ciliary  Iwdy.  Tliis  meon^  of  course,  that  it  is  eupportcd 
hy  a  portion  of  the  anttTiur  «uHaee  of  the  crj'stalline  lens,  and  to  aotuc' 
extent  in  moulded  ngum  tlie  contour  of  that  IkhIv.  Hcm'e,  when  the  lenf>  is 
absent,  the  plane  of  the  irja  biiiigs  verti«dly,  and,  having  Wt  it»  ttupport,  J 
manifests  a  jxvuh'nr  tremor  {IriitoihitcnU]  whenever  the  eye  ii"  tjuickly 
moved.  It  must  not  Im>  forgotten,  however,  thnt  when  the  pupil  if.  greatly 
ponlpactwl  a  slight  quivering  of  tlie  iria  i*  now  and  then  ohwrved  io  per- 
fectly iiornud  eyes. 

The  pliiiio  of  the  EHh  and,  consequently,  the  form  of  llie  anteritir 
chamber  may  undergo  con&itlerable  alteration  in  some  nfleiHioiw  of  the 
uveal  trad.  A  very  curioiiB  state  of  things  is  sometimes  oh»»er%"ed  in 
cyclitis,  the  cbanibcr  being  now  shallow,  now  deep,  the  changes  taking 
plate  during  the  course  of  a  few  hours.  These  rnnarkablc  alterations  are- 
a(«ociated  with  corresponding  fluotuutioiw  of  tension.     When  the  pupil   is 
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^ax^ludr^l."  again,  th«  iri»,  hoimil  down  hr  its  piipillftry  antl  ciliary  At- 

uehRKiit<i,  may  be  Wllinl  Ibrnan]  at  its  intennvdiuU'  (tarti^,  like  a  sail  full 

ufnind,  so  lliai  the  anterior  cliamt>fT  ii*  obliterated,  save  at  ito  (xiitrul 

Ipmpberul  parte,  wtiicb   bj- contract  may  evcu  a|>]Kur  U>  l)e  <W|h*-ii(i1. 

bis  cotiditton,  odea  »pokeD  of  as  irU   botvibf,  ia  a  [mtliognomuiiio  Mgu 

fuoonJary  jilaticuiiui.     Thpu,  severe  casw  of  irido-cyditis  are  generally 

iBlml  Willi  iiillaiuniah)!^'  uxmiatioit  {toeU'riur  to  thf  irie.  wliich  rvontr 

ily  onbiiU  (Io<:|R-riingor  llii-  unU'rior  c-IiuidIkt,  u  i'Iuui|^  especiallv  marked 

11  ih  [jcripKvry  (•'  n-traelion  ttj  the  iViV). 

The  contenti*  of  the  anterior  eiianiber,  also,  may  bo  nutilifieil  in  varioas 
ways.  Thus,  tlie  aqiieoii^  may  be  rendered  uiilfuriiily  turbid  by  tlie  ad- 
mixtitre  of  iimdurb)  tUrown  ofl'  froiii  «ii  inflanicd  iris  or  clliar}'  budv  ; 
deposttii  "f  blood  or  of  iin.-.  may  !«•  prc«-nt ;  wliik-  vi-ry  rarely  a  s|W'gy 
OP  grlalinoiL*  exudation  may  ln^ilxsjervrd  ia  the  anterior  eliamlKT.  Fopoign 
b«di«s,  swch  as  ryela-Jiejt,  may  iKiiasifniany  be  seen  free  in  llie  «qneoiis 
fiomor,  a  remark  tlmt  ap[iltc8  also  to  tuiuors  and  to  parasites,  sucli  as  the 
cysticerctia  or  tbc  (ilaria  Bai^niniB, 

The  cliuienl  (^xuiainatJon  of  tli?  pupil  iH  ah  iinportiint  ns  to  merit  more 

than  a  QK-re  juiKjiag  loeuticiu.     Ita  i«lia]]c,  itK  [MKition,  itK  inz(>,  and  its  rcao- 

tioii  to  lig^it  and  tt>  acouaiuiuduliou  will  buvc  to  be  invoiti^trtl.     In  many 

afiWtiom^,  lH>th  of  llio  cyi-  mid  of  tlw  iktvouk  syetcui,  it  may  be  modilii>d 

^jn  any  or  io  all  of  these  respects. 

The  patieiit  is  ptared  opposite  a  window  in  bih-Ii  a  w&s  tbut  thv  light 
&II9  «|iialiy  upon  l>oth  hL'^  eyes.  Tlie  llri^l  step  will  be  tu  ai^tTtiiiu 
wht^hor  the  fHipiln  occupy  ibi^ir  natural  [KMtition  and  jMNMeHri  their  normal 
•hape.  Contrary  to  (.-tirrrnt  notion-s  the  pupil  dttes  not  owupy  the  preeiw 
rentre  of  the  iris,  but  nearly  always  lies  somewhat  to  the  mwal  sitle  of  that 
ptODt.  In  sorac  inKtanccs,  indeed,  it  is  markrtUy  eeccntric,  and  in  the  con- 
^rohal  anomaly  known  us  ooreotopMi  It  may  even  be  pla(.-ed  elose  to  the 
■ar^D  ai  tlie  iwmea. 

When  syuwhiffi  are  present,  the  8lift]]«  of  the  pupil  iiuiy  U-  altered  in 

variuuB  ways.     It  nmy,  for  iustauee,  Ih;  sltcTiiaiely  toothed  and  iiuttdied, 

VMalloped,  a*  it  were.     It  iiwiy  be  *>vul,  ^t<■lla^c,  triaiigolar,  qtind rangtitar, 

JlmrgloflB- or  ki<iney-shii|>e*l,  or  it  may  l»c  altugelln-r  irregular  in  outline. 

•^fltrikinj;  mnrormation.dcpiclMl  in  the  nceoni|i»iiyii]g  diagram  (Fi^j.  3,  No. 

lias  been  aptly  likmed  to  the  are  of  clul)S.     The  syiiecbiit'  (lienisclvoj* 

•fcy  be  wholly  or  partly  pi|itnieiii«l.     They  may  be  long  or  eliyrl,  tliiu  or 

,  '"•*^t,  many  or  (ew.     'I'hi-y  may  or  may  not  be  eoiino<*f!  with  dcpoeltA  of 

^.' *»lph  ajHin  the  anterior  (•a|i«ule  of  the  erysfalline  lens  (Fig.  3,  X«.  5). 

r'*«ire  is  n  etirious  kind  of  adlu-sioo  whicli  is  prtKiueixl  by  the  prcc-ipitation 
fibrinous  deposlti*  from  tlie  lujucotis  liunior.     Tli«?e  mav  |ixlt;c  at  the 
^^l^iri  iif  the  pupil,  wliieh   may  in  that  way  become  tagged  down  to  tlic 
"'^twop  capsule  of  the  lens.     In  tliis  event  liie  synwhia.  instrad  of  arising, 
**  in  the  cuminoa  form,  from  the  uveal  layer,  springs  fntni  the  front  rtf  the 
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As  to  abnoruial  luovonieuts,  tlto  rapidly  nltemaiing  oontnurtiooa  lad : 
dilnlntious  kituwu  a^  liippii?  may  be  very  occasionally  obaen'cd.  Tit  \ 
cuujitiun,  a^  |H>iuUH]  uiit  Ity  Gunn,  Mimctimnt  tnark.4  the  point  at«iuft| 
Kyra|»ttii(.-tic  Qtiirosis  Is  about  to  yield  to  Byni]>atb«tto  inflamtnatioD,  but  il  | 
tlie  mfljority  of  cnaos  itn  eaiisp  or  oiuspr  remaio  obsniire. 

The  next  step  will  be  to  measure  tlir  sire  of  the  pnpil.     In  thin  c»| 
aectioii,  however,  it  muat  be  retnembeT^l  that  there  is  no  untfomi  stanUll 
or,  iti  otlier  words,  iliat  tlip  pu|iil  varies  in  .-iize  acvordin);  lo  the  indiviJoL 
The  avcmge  diameter  has  l>een  given  by  Jaeger  atid  by  Merkel  as  -I  niili- 

Fio.  3. 


PlBErnmkbowlneaomccirilictlcCorDiltlcsor  tbo  puptl  tbai  cnaj  raiuli  fruiupaMtriararDKUi- 

metres,  by  Woiaow  ai  4.14  uiilEinietreN,  and  by  Henlc  as  4.5  millimdra. 
TIuTt.'  are  various  ways  of  gnuging  tlu-  size  of  tlie  pnpil,  and  alteniion 
may  be  now  drawn  to  sonic  of  the  more  uecfid. 

Tbc  8impl<«t  jilaii  is  to  direct  tlic  patient  to  fix  a  distant  objtvt.  At 
surgeon  nioninvhilo  holding  n  niillimetro  rtile  a»  close  to  the  f^ornca  as  pos- 
sible. The  tiunsveree  nieasiirenieiit  of  the  pupil  i:t  tboii  ivad  ofT  from  tbe 
scale.  Thii^  miigh-aDd-ready  iiiclliod  luuiitjl  hv  regarded  as  M'bollv  eali^ 
faotorj",  and  in  praetioe  it  is  often  rcpliKi-d  by  the  u«e  of  special  iuslni- 
mmtB  (piipillomftersl,  of  which  there  arc  ^a-veral  in  oommoD  use.  A  vtW- 
known  piiltirn  is  thai  l)(?arinu;  the  tiame  of  Edgar  IJniwne.  It  a«ml»lflof 
UQ  ivory  plate  pierced  by  a  series  of  cirtwlar  holes  that  range  in  dinDitler 
from  .5  millimetre  Uy  7..'i  millimetres.  The  liitK-  in»tninicnt  is  pla«c<I  clr«e 
to  the  ])alic'ut's  eye,  and  the  wze  of  the  pupil  i^  oMiniated  by  incaiu  of  lbs 
giiide-liiies  shown  in  Uie  ilbiNtratinn.  la  another  form,  eircular  disksof 
known  ^ize  arc  painlod  upiHi  the  piipillometer,  and  the  diaoicter  of  the 
pu]»il  in  determiiii^  by  «  process  of  simple  comjiarison. 
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H  KawlaU'e  iDHtriimmt  comists  uf  a  tnetalltc  <]iiik  pieriTd  by  a  number 

.  of  oiivular  ha\vs  raoging  in  cliumeter  from  one  millinKtre  to  b'u  milH- 

k  miftrcs.     In  yuk,  it  is  held  in  front  nf  tlit-  patient's  vye  nnd  rolntod  until 

■  an  apd-tiirc  is  t'uuiHl  tlial  ourrt-spontis  with  tJie  size  of  ilie 
i  popil.     Tli<>  t'lw  iitid  iiliajM)  of  J(«Bo|)'g  pupillomotor  are  shown 

in  the  appetided  illustnitioa.     i\ji  iTliiel'  aJvaiitA^^  appear  to 

be:  (1)  Uiut  tht.-  tliiDeiiaiuus  of  tb«  pupil  may  be  iiuickly  oa- 

orrtain*^),  iind  (2)  ttuit  tlic  »cmicircular  H|K^rliirc«  mii  \x?  pliircd 

K   in  front  of  tb«  iris  without  nt  the  sotno  tim>^  rutting  off  m 

■  miK-h  li);hl  as  to  vitiate  the  nieasiirein^nt  l>y  dilatatioa  of  tJie 
pupil.  Aootfaer  iDstniment  otl«n  employed  nt  tJie  present  time 
takes  the  form  of  a  metallic  disik,  ui&rkeil  by  black  circles  of 
known  sine,  and  conMructt^  in  ^iich  a  wav  tiiat  it  mav  Ix^  fix«l 
upon  ibc  ophtliaImosiTipi>  instead  of  the  ordinary  ruvolviin? 
plate  that  driven  the  leasee.    The  ooDtrivoDce  is  known  in  this 

^  country  as  Morton's. 

K^  i*ri«fltley  Smith's  lonoiai4^r,  wl)t<^  depend*  upon  a  dif- 
^HNnt  principle,  may  be  also  iiBnd  to  measure  tbe  8i7«  of  the 
W  pDpil.      It  coiisiKts  of  two  plBno-ronvex  Ipiises  eemcnted  to- 

■  ^vtiwr  and  cDcWiog  a  millimetre  H:ale.  The  iDStnimcnt  is 
held  as  doee  as  po^iible  to  tlie  patient's  eye  and  at  its  lon-at 
distati«p  (tm  iadiw)  from  that  nf  tlte  surgeon,  and  the  Ir8i)~^- 
TCrse  diameU-r  is  then  read  off  from  the  millimetre  ^•aXv.  TLc 
diagnun,  with  \t»  npjK-ndcd  vxplauatiooj  will  rvuder  liiv  working  vf  tho 
tobmacter  clear  to  ruuleia. 

Fia.  &. 


Tlu  uppd  SiiiTC  ibowi  Ihe  nm  K,  canjinB  Ibc  crcwcnt  C  nn-ilUio  polntrr  r,  Uicbc  lini  being 
r«ooocc(«l  bf  «  vlte,-«(eii  ftum  ttiort.  The  hx'iikI  tKun;  tliuws  Uu:  luilrtiiuciit  In  IMllOii,  Ibe 
ijtitil  or  tba  niB  rMUDi  on  Uie  u)iiiclii  arm  of  Uiu  reeiuuKul&t  l«ver  L. 


MaHAam  op  taa  turn  a«v  tre  cittARV  body. 
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ibnt  tl»F  «jc  not  unclvr  oxnmlnution  U  wholly  cxfiludcJ  (*mm  tiffht;  3,  to 
rtiiiS4>  llip  [Bitioiit  Ui  "  fix"  an  olycrt  lying  nt  I«i*t  tmMity  fi'et  from  liini. 

It  is  (.iwoiiiar)'.  a-*  alrr-iuiy  iiiiplipd,  to  airn-  out  tJte  XvnXs  (lelnilcd 
above  ia  ordinary  ilifflie^xl  dayli};ht,  aiul  lliin  suffices  in  the  majoi'ity  of 
cuw».  Sfimclimes,  however,  it  is  advisahlp  to  coudiiot  the  examination 
uiwlrr  artiliciii]  light.  Thib^,  ihp  sur^tm  may  bo  iiuo«rtaiii  in  Buuie  cades 
wlieiber  ihe  pupil  ivutrLs  ut  all,  untler  which  cirt-tmi8lauctti  the  point  may 
Ik  settled  by  ronwnlrattn^  tlu-  li^^ht  from  uu  Argtutd  burner  ii|fon  the  eye 
h)*  means  of  a  conx'cx  lens,  und  using  the  loiifK.-  to  iiiiigiiify  the  jKtrts..  Thiii 
tn^oil  of  examination,  too,  has  its  ^»cia\  valtir  in  rofof^iizing  the  fino 
synecliiffi  ur  [nginent  dots  now  aiid  theu  met  with  in  iritis;  in  ob^rviiig 
tbp  dilali^  vc-sscU  tt'isoinauti  witli  cyclitis  ;  in  idt-utifyiag  dclieate  filanientpS 
of  petvii^tc-iit  |>ii|)ill:in'  membrane;  or  in  litidiiig  flit-  minute  lacerations  of 
tlie  fw*  border  of  tlie  iris  often,  if  not  always,  a.-*!jiociateil  with  so-called 
tnninatic  uiydriaais. 

TliL-  [fiipil,  as  e%'crybody  knows,  coutracts  during  eoavergcoce  aud 
iirc»iuiuo<1nti(m.  Thiit  "  a.-«iK>cintvd  aetion,"  as  tl  Is  called,  is  tested  olini- 
rally  hy  gi'tting  tin-  [uiticnt  to  "  fix"  a  distant  object,  the  surgeon  mean- 
H'bile  noting  tlie  nixi^  of  tlte  pupil.  The  patient's  gaze  i»  next  dirwted 
towards  any  convenient  article — as,  for  example,  the  top  of  a  (K-ncil-cauc — 
faeld  from  twelvi*  to  fifteen  millinielrea  fi-oni  his  eye.  The  size  of  the 
IMipil  being  notwl  iinder  the  latter  cimditioiia  and  compared  with  the  meas- 
urement furnierly  obtained,  the  sur^m  will  lie  in  a  [xmition  to  form  aii 
«atinuitv  Itoth  m  to  the  range  and  »»  to  tlie  extent  of  tht;  uMocinlt^  uetioti. 

A  itimple  elinitwl  wny  iif  iiiriyiiig  oiil  tliin  te«t  is  for  the  patient  to  look 
oT  «  distant  object  tltrongli  tin-  interval  l>etwec-n  the  surgeon's  outspread 
index  and  middle  fingei's,  held  about  twelve  millimetres  in  front  of  the  eye 
under  examination.  The  fingcT>i  nn?  next  close<I.  and  the  )>atieiit  13  directed 
to  fix  his  jcaae  upon  them.  In  i^ertaiii  affections  of  the  nervous  system 
the  reflex  a<-tioa  may  be  lost,  while  the  A-^wrinted  netioii  remains  intaet. 
Tile  ti*rm  "  Argyll- Rol)nrtsoii  phenomenon"  is  apptie<l  to  this  condition, 
which  ia  generally  n'ganird  an  Kymptomntin  of  tabes  doi'sali^,  and  is  naid  to 
opciir  ill  eighty  per  cent,  of  the  caiws  (F.  T.  Roberts). 

Finally,  it  is  inipirtant  to  reconi  tlie  nature  anil  kind  of  light  employed 
during;  ilie^  various  examinations,  in  uifler  that  stieli  knowledge  may  be 
available  for  future  teferenee. 

One  cannot  leave  this  subject  witliout  mentioning  that  in  suspected  iritis 
tJif  um:  of  a  myilrialie  issoinetiriies  neoeiearv  for  ttie  iHirjMisf^  of  an  aceurate 
dingnosifi.  A  one  per  cent,  solution  of  sulphate  of  atropine  is  generally 
aeleetcd,  and  a  di-op  or  inore  of  the  litiuid  is  ploced  in  Ibe  cunjimctival  sac. 
la  lieuttb  the  pupil  will  dilute  within  twenty -five  minutes  or  so  after  the 
appliention  lun  ln-rrii  iiuule,  but  «n  iiithinie<l  or  hy|K>nemie  irii*  will  rv»4]M)nd 
sluggishly  or  imijerfpetly  to  the  mydriatic.  Any  iris,  therefore,  that  reaets 
fnlly  and  equally  to  a  myilriatie  within  the  time  named  ni.iy  lie  safely 
sissnmed  to  Tie  fit©  irom  iDflammatiou.     If  isolated  ayneehia)  be  present. 
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tbe  iri«  will  rctrart  Ijetwwn  the  ailliesioiiM,  whicii  naturally  form  so  tn»r 
fixed  points  binding  it  to  tbc  cap^tiln  of  the  Ictu  (mx-  Fig.  3).  In  this 
the  pupil  will  nianift!St  those  cbaogeti  tn  outline  alliKled  to  on  as 
yiago.  Thf  iwe  uf  atiM])iiic,  moreover,  will  t*II  lis  wbeUwr  tlie  pupil 
«Ig<'  of  tliu  iris  is  wlioUy  tied  down  by  iudaainmton-  lit'iKieiil  to  the 
capsule  ("  L-xeluBiou"),  or  wIr-iIilt  it  atill  rt'iuaiiis  five  at  eumi;  jiott  ^f  iu 
circiimfi-rcnw,  in  wbioli  event  snmll  iiuU-iilal ionii  will  v^  ouuree  be  poiMtd 
at  oufl  or  more  points  of  it«  ptipilWy  wlgir. 

Whenever  practicable,  the  ey*-  sliould  be  examined  with  tfa«  o; 
tuoscope,  iiiasnaiich  ae  valuable  iiifbrmation  may  in  titat  way  be  now  Md 
then  obtained.  Simple  iritis  is  not  associated  with  cJiangea  in  tin;  viinvui, 
whereas  the  inHanimAtory  deposits  of  cvolilts  not  infretjuenlly  pastt  inlulhii 
humor.  Under  suoli  cinaim!«taiice!i  tliey  may  lie  r^cngnized  as.  fiifd  a 
floating  ojucitios  var>'iiig  iu  kizc  from  partic-lcn  a:^  fine  as  duit  ti 
of  large  dimcnaionfe.  Although  focal  illiirntnation  may  euftict  ..■■.iio;,.. 
them  in  some  instances,  yet,  as  a  ride,  direct  examination  witli  tbe  ujih- 
tbalmosoope  is  iiet>ded.  Alrojihy  of  tlie  iris,  as  will  tie  explainnl  btvr, 
may  follow  loag-conlinii«3  irido-tyclilis,  iiilra-utvrino  iritlt,  or  rhrti«if 
glaucoma.  Under  tht-se  circiiniptftiKi^  tliv  iitk-nimicd  tit(»uc«  allow  ligUl  19 
pass  through  tlicm  at  one  or  more  ])oinl»,  n  chaugc  that  it  most  easilT  tf 
proeiatcd  during  ophtlmlmosi^opie  investigation.  Fiirth*Tmoiv,  thedioroii 
tbe  retina,  or  the  optic  di&k  may  participate  in  atlections  of  the  eiliur 
body,  so  thai  ophtbalnioiwopio  examination  may  in  titat  eveut  be  of  gnM 
ser^■il■e  to  tli*>  soi^K^n  in  making  a  prognosis. 

Attempt'4  bnve  been  made  to  examine  tlie  eilinn*  n^jon  of  tlio  fiisdn 
by  means  of  a  strong  achronuitic  priism  combined  with  a  weak  ^Ixrical 
Icne  {Galezowski,  Schwartswfhild.)  After  dilatation  of  the  pupil,  this  littk 
apparatus  is  held  at  its  focal  distance  from  the  ej-e,  opjKiette  the  jioint  to  tr 
investigated.  A  beam  of  Ugbt  is  then  thrown  into  the  eye  from  an  ophlbal- 
moscopie  mirror,  m  in  the  oi'dinary  examinatioo  by  the  iudim-t  metlinl, 
the  coHve-t  lens  being  rtpUiced,  however,  by  the  sphero-priam.  GnliTWwski 
elaini»  tlint  by  tbia  pliin  I'liann-teriiit ie  eliaiigi'^i  mav  Im-  iii-oguiaed  tii  At 
region  of  the  era  wrrata  in  siiecific  iritis,  interstitial  krmtitis,  etc 

A  gpe<'ial  method  lias  been  employed  to  dii^tingiiish  between  a  simpfe 
slaphybiRia  aud  one  causetl  by  an  underlying  tumor  of  the  ciliary  bodr, 
The  "  Ii(;ht-test,"  as  it  may  be  called,  is  thus  carried  out.  The  snrgwo 
stations  himtwlf  in  front  of  the  gmtient  nnd  iixef<  bis  attention  u]mn  the  puptL 
An  as.>ii>%tant  then  comviitriiliw  a  ((ovverful  lieam  of  light  upon  tlie  riliirt 
pnttruNion.  It  h  nj^tfcrtitl  tliat  the  light  cannot  {M-nctratc  into  tlkCgk^lKii 
the  swelling  be  (uuM-tl  by  a  new  growth,  while  the  beam  will  be  recogniira 
tbroiigli  tlie  pnpil  should  it  \)o  merely  in  the  nature  of  a  staphyloma. 

An  investigation  of  the  form-sense  boi^  an  iin|xjrtanl  bearing  n|Miu<l^ 
coses  uf  tlie  iris  and  ciliary  body,  and  so  should  not  be  omitted.  Tbuii 
pure  iritis  is  seldom  asioolatt-d  with  miicli  ditfiyt  In  t*ighl,  unless  the  vjo^ 
Otis  l\e  clouded  or  the  pupillary-  area  blocked  by  iuflammatoiy  materiil, « 
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the  posterior  surface  of  tli«  coraea  be  sprinkled  with  dopont*,  iiiKler  n-liicll 
ramiDiiilntuvs  th(*  mliK-'tiott  U  pru|K>rttniiuti!  tu  tie  degrw  of  otwtnu-tion. 
)p  Ute  other  luind,  niarkttl  dt-tcriornlioii  til'  visjou  is  a  Mtiumou  tt-ature  Id 
>f  cyclitis,  awl  is  due  to  indammatdry  dv(H'<»it»  Wliiiid  the  iris  or  to 
ingm  iu  tiir  vitreous  litttnor.  It  iit  lAivimi*,  tliiTi-fiiit\  tliat.  tlio  <yiiidiliini 
uf  the  gigtil  IbmiB  au  importanl  Ihrtor  in  dislingiiisliiiijr  lirtwwti  tlH*e  twu 
maladies,  und  may,  moreover,  tell  us  when  one  is  {Hi»tiiig  inlu  the  other. 

Whenever  [xiesible,  ihe  retmctioii  of  tli«  tve  t^honld  be  aa«'rtainod, 
ioaemtich  as  do  tnistworthjr  cuacliutinn  m  tu  sigbt  eua  be  reached  unices 
that  be  dona 

1 1  is  ioiportaut  to  note  (hat  tctuporarv  altcratiuDB  in  rofravtiuu  are 
by  no  nK«n:«  uncoRimun,  both  iu  iritis  aud  in  »>-cr.ll«d  ijcrous  cyclitii^. 
Tht^y  UHiiully  tukv  lliv  (mm  uf  myupia,  witiuh  iuakt«  it«^  a|>[H»rance  during 
the  attack  and  disappear^)  after  il8  ^ubgidencc  Sehapriagcr'  has  sug- 
gested that  tlie^  alteratioBs  are  due  to  a  teniporani'  increase  in  tht.^  refrac- 
tive index  of  the  aqtteooa  humor,  whieli  he  :<ii]>puec9  to  be  brriu^ht  about 
by  on  excess  of  fibriu.  Oliver  ha^i  iil:i(>wn,  however,  tliat  in  moRt  cases  the 
myopia  appears  (o  depend  npon  .4|KLiin  of  the  riliary  niiiselc.' 

The  teoMioii  of  the  eyeijall  also  sliould  always  be  investigated.  In 
fiKt,  itx  estimation  i»  one  of  the  most  valuable  means  of  diagDo&ie  and 
prognoeis  pus^^ieed  by  the  8ui^;cimi.  Variations  of  tension  are  indicative 
of  pyelitis,  but  it  should  be  carefully  noted  lliat  in  iritis,  on  the  oontrarj-, 
aoch  clianges  are  not  met  with,  ul  u»y  rate  in  the  eunmmii  run  nf  eam-s. 
Some  variation  of  tension,  UuTefore,  luay  give  the  surgeon  the  first  hint 
that  an  iuflamnuition  liitlierto  tMinfined  to  the  iri»  haj«  invudetl  tlic  eiliar^' 
body.  Again,  in  the  Inter  Rtag«*  of  eyclitis  a  persistent  diminntion  in 
tension  may  iiidieate  that  the  eyehnll  is  on  the  high-road  to  atrophy,  or 
phthi»u  biifbi.  When  tie  pnpil  is  "excluded,"  or  when  the  iris  or  the 
ciliary'  botiy  is  the  seat  of  a  new  growth,  undue  hardness  of  the  eyeball  will 
warn  ns  that  secondary  mlaiiwinia  haa  aet  in. 

Tenderncssof  the  globe  cmn.-'titiites  a  rhararteristifi  feature  in  many  eases 
of  cj'cIitU,  and  nuiy  e\'«n  j»crve  to  distinguish  tliat  cunditiou  from  iritis. 
Its  presence  Li  often  clu'Itetl  during  the  i'ttimation  of  tension,  but  it  mny  Iw 
specially  R>nght  for  by  gentle  pressure  ni(uteu]>on  ^■a^io^la  parts  of  theoiliory 
n^ion  witli  the  fingeror  the  prolw  through  the  chiwd  lids.  The  tendemeas 
may  be  eonlined  to  one  ]>articiilar  area,  or  it  may,  on  the  contrary,  liave  a 
more  geneiul  distribution.  Where  one  vye  is  alone  atTccted,  the  sound  eye 
diould  be  token  as  a  staadard  for  oompflrifton. 

l«&«tly,  the  surgeon  slionid  note  the  eoiidition  of  the  eye  willt  regard 
to  iiiiwulnrity,  einee  tliot  not  only  forms  a  trustworthy  guide  o^  to  the 
Mrverity  of  any  influnitnntiou  ihiit  may  Ijc  present,  but  posf^eeses  as  well  u 
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dingnostic  vnlnc.  Tii  a('iit«  tritiH  tin-  Liinica  will  be  paciiclod  bv  a  [liokUli 
annuliiFi,  wbich,  upon  ran>fttl  <-xaniiniiti<m  with  tlic  niagtiirying  glass,  iv 
solves  itself  into  a  ecriee  oi'  &av,  cIoslIv  «vt,  parallel  tivigii,  Jerivi-d  diicdj 
&ODI  the  episcleral  branches  of  tbe  anterior  dliarv  arteries.  In  brjwal 
form,  the  «)rneii,  then,  is  t^aTT\mudw\  by  a  ^-afwrular  riiijj  van-ing  in  wliilh 
from  tvfo  niillinietrwi  U)  tWv  lutUiiuetreH, -vvliili*  tlie  n*tnl'  LbeeyetKiU  iviaiai 
itti  natural  color.  For  the  sake  of  brevity,  tttt  txfndition  is  cDUualjr 
fipoken  of  as  eilmrtf  vr  drcumooTttaif  (iingi**tion.  In  cj-clitis  tin?  ron^ 
tjitn  has  miieli  tlic  ^me  general  tharaeter,  altliongb  it  ofUii  niauifein  ■ 
leudeucy  to  ailix;!  cojtaiii  portions  of  the  ciliary  lY^tMi  iu  prefetvno  lo 
others,  and  is,  moreover,  violet  ratlior  lliau  pink  in  hi».  The  vi^clstif 
till'  coiiiiiiioliva,  too,  uncii  nyni |iut liln.'  i»  iritis  ami  cvfUtis,  ami  tlip  cxiwrt 
to  whidi  tlicy  arc  iiivulvwl  will  be  roughly  pro[)ortioim!<:  to  the  ititfiwity 
of  the  inHammutioii.  Tho  two  fbriug  of  vascularity  may  be  n?a<lilr  di»- 
tiDguislied  bolli  by  tlic  diflt-rcnt  armujcCL-iiient  and  color  of  tbe  oompoanl 
vessels  ami  by  the  tact  that  th(-<.-oiijiiiii-tival  twigtt  may  be  moved  aloi^widi 
the  menil)niiie  in  whii-h  tlicy  lie.  Again,  tW  latltr  may  be  easily  etnptifd 
of  their  eonieiita  by  prci^sim'.  M'hieh  is  not  the  fflse  with  the  ciliary  braiK-hts. 
Clinirally,  this  point  is  n-icerlainetl  by  pressing  the  lower  li<l  apiiast  ihr 
inferior  eclero-corneal  jniirtion,  and  afterwards  sliding  the  lid  dowuwinl 
over  the  surfaw?  of  the  ey^'ball.  If  the  conjuortival  system  be  alooc<»- 
gorged,  the  preiwnre-track  will  n,>miiin  white  for  a  brief  moiuent;  if  tk< 
«liury  vcMKiln  be  aim  involved,  a  pinkish  an'o  coutiunous  with  the  cunxil 
margin  will  ivmsin  iiiialtei'ed  W  the  muuiptilation.  Lastly, citiar>'  ont^ce- 
tion  has  its  point  r>r grMif est  intensity  ttniiind  the  eiH-oeJi,  whih-ctininnclii-al 
eongeatioii  is  niirst  luarkcd  towaMls  the  ctds-dc-sno,  snperior  and  inferior. 

The  tT|K  of  congeation  changes  when  the  tension  of  the  cveball  b 
tieighlctud,  a»  it  niay  lie  in  .wme  of  the  affections  dealt  with  in  this  utide. 
M'in-ii  that  is  the  lawt^,  large,  tortiiou.t  vesaels,  which  emerge  fnjni  tlio  gloh« 
at  some  little  difttann>  I'mm  the  mai^in  of  the  cornea,  may  be  notkvd  upoa 
raisin}^  tin*  iipiwr  lid.  Th<>y(!onrw  benendi  the  eonjnnetiva,uml  arefoniKd 
by  the  anterior  ciliary  veins. 
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PSELIHIXARV    RF.MARRS. 

The  iris  and  tbe  cillftry  body  t<ifp.-lher  form  the  anteriov  division  of  lb* 
middle  tiinio  of  the  eye, — that  is.,  of  the  uveal  trart.  Tlieyare  analoniirallr 
coDtiniiou.'j;  are  supplied  in  wmmon  with  arterial  hlood  hy  the  lonp  poe- 
terior  and  anterior  <-iliary  vessels  ;  and  present  many  p<iiiite  of  resemblaun 
in  thi'ir  hestologital  ntnictnre.  They  aiv  often  involved,  altliongb  in)( 
nocoHearily  to  an  e^jual  degree,  hy  tlie  tuime  itifliinimBtor}''  pr<Hv<e,  whiHi  io 
mnny  ra.'*es  seems  to  strike  both  strm-tun^  .simiiltuucounly.  A  [art  fmin 
that,  It  may  be  broudty  »-tat<^d  thai  most  iuflanimations  ariung  in  the  eilhuy 
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bcMly  Vi'in  MxmiT  or  InU-r  pn»»  o\'er  into  the  tissues  of  the  irU,  mid  tliUH 
give  rUc  to  thf  mix«()  lorni,  irido-ryolitis:  to  vary  ihe  stftt^niont,  i-yditis 
is  mrv  wilbunl  iritis.  An  iiilliiRiniiitinn  prinmrily  attHL-kiug  the  iris  may, 
liuwever,  retnaio  limited  to  that  mrmlininL-  tlirougli  iln  entire  coiira&  At 
ibe  tflune  tini*",  irilla  is  not  infiwjueutly  comijliailcfl  with  <-y(Jitit»,  althoiijfli 
p(w#i^-  uf  inAaiiiRiatiou  Iroiu  ii-is  to  cUUry  body  m  distinctly  leas  frcquoiit 
than  the  reverse  ppoi«!«. 

The  fii«  tliat  iritis  ami  cjvlitLs  sitofttn  form  [>urt  and  {arcel  of  one  and 
the  saitK  aflH'tivii  has  iiDiwrtnot  cliitttu]  Ix-nrings,  mid  nmy  be  explained 
In  tbe  follnwiog  simple  way.  As  alir-ady  ptiliiUil  out,  the  two  struetnrps 
are  in  intimate  couiuK-tion,  hotli  uriaiomieally  nnd  hy  the  patweRtion  of  a 
OMnni'in  bliKxI-jtiipply.  Hculi;  there  lgu  be  little  otetadf  to  tho  ))a:<«iige 
of  ibc  ti-stiiru)  fbaiugw  of  iHilaiiiniution  by  the  former  and  of  tltc  vaiwulttr 
changes  by  the  latter  path.  It  t»  not  fiiirprlHing  that  inAammation  of  the 
I'iliarv  body  is  very  j,'i?uerany  trnnfiniittwl  to  tho  iris,  dinec  alinuet  all  the 
arteriu]  blood  rtt«ived  by  tlie  la.*t,-iiame<i  stniciiirc  has  to  puss  in  the  first 
iostaocv  through  the  ctlian*  body.  On  the  other  bund,  it  is  coiioci%-ablo 
tluit  l-TJiiwrniiwion  from  iris  Ui  oiliiiry  Inxly  would  !«  attended  by  groater 
difficult iein;,  ina^mnch  nn  the  vascular  pro<«iiHes  u-ould  liave  to  travel,  as  it 
were,  atfainst  the  hlorMl-strrnm.  In  Hhort,  it  is  itowibli;  that  wliUe  wnti- 
nuity  of  tissue  and  vaKruJar  supply  unite  id  traoHmitting  iDllaiiimation 
frooi  ciliary'  body  to  iris,  the  former  means  comes  ohiefly  into  play  when 
the  ciliary  body  is  affei-led  seeoudarily  to  the  irist,  Mor*<Jver,  the  aqiieoug 
humor  bathes  both  slruelures.  It  has  been  suggested  that  ehangcs  in  the 
dicmiukl  conipositiou  of  the  fluid  nmy  in'twew?  K<»me  inBue»<!(;  in  nprcadiug 
di^ciuo  from  one  to  the  other.  MechaiiicsiIIy,  at  all  cveuts,  wt-  know  this 
to  be  the  cose:  th«  oellnlnr  deposits  thrown  off  from  nn  inflnmod  ciliary 
body  oficn  pass  into  the  a<]iieou»  humor  and  ure  precipitated  into  the 
pupillary  arc-a  or  projected  af^ain^t  the  )K)aterior  surface  oi'  the  eorncn, 
where  they  appear  to  have  the  [Mnver  of  fwtllnfr  up  further  mischief.' 
T^a^ly,  it  mait  not  bo  foi^tten  that  the  eatiiteit  of  iritis  are,  witli  *?ar«»ly 
an  rxcc]>tion,  th<Mc  of  cyelitii>  nl.<io,  a  fact  that  may  well  explain  the 
common  cllniial  asHueiation  of  the  two  disonlem. 

From  what  has  been  eaid^  it  must  be  obvious,  (hen,  (hat  sitbutigh 
Fot  the  nbo  of  convenienoe  iritis  and  cyclitis  will  be  se])ar&1ely  described 
in  ibig  comrauoieation,  the  sigmt  und  syniptuuis  of  tlie  two  maladies  are  iu 
actual  practiec  often  eumbined. 

TIm?  iiv<-al  (met,  ti»  wc  know,  notirlnhes  »omp  of  the  moot  important 
pixrt^  of  the  eye,  for  example,  the  m-j^tullioe  tens  and  the  vitreous  humor. 
It  is  the  murce,  moreover,  of  the  atpieous  humor.  As  a  cousequeoce  of 
this,  the  DUtrition  of  tho^  structures  frequently  suflera  in  Inflammatory 

'  Alt  fiiMk  llmt  an  t-xuilntion  in  the  unU-rior  clmmlifr  oftcii  itimiilnti!*  Ihc  eiidi>th«liul 
Htiin)[  la  npH  iutnrokipraia,  Kt  thuL  cluntRri  nf  miinil,  venu'iilnr  vrW*  noon  fi>riii  ii|H)ti  tlia 
oritpnkl  lajrcr.  T1m»c  titlcn  ttvm  t"  r(u>loic<>  niid  Ui  form  prilynuclcatcd  giant  culU. 
(American  Jvunul  vf  Opbthalmolug}-,  februv}*'  I^IKiO 
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affections  of  Uie  trLi  and  ciliary  l)ody.  It  mii-st  be  borne  in  mind  iln 
that  the  tiHsiics  of  the;  chwrDid  run  into  the  ciliary  body  at  Hie  ora  scrrala. 
Hence  tbe  funuer  now  and  uguin  paiticipat^s  iu  aflcctioos  of  tbe  latter. 

HyPKRJIMIA    UF  TBE    IBIS, 

By  niftiiy  surj^coiis  a  clini«.ul  disiiiictiou  U  diiivrn  betwcivo  liypcncBDia 
atid  iiiflnmiimtidu  of  Uto  iris.  Tin-  fornK-r  w  not  itifrt-qiiviitlv  oWnnl 
after  injurios  to  thp  pye,  sucli  as  may  Ije  inflicted  by  blows  or  by  tlie  prps- 
enoe  of  foreittn  bodies.  It  ia  also  met  with  iu  the  course  of  corneal  uleers, 
particularly  if  they  manifest  a  tendency  to  rapid  spread ;  after  the  appli- 
cation of  jf^iiirlty  ;  and  in  many  other  couditiouR  that  need  not  be  more 
jiartionlarly  ii])Ex:ifi(!d. 

Hyiwremia  in  niurkcd  hy  »  contracted  pupil,  which  reacts  slug^hlj 
botli  to  light  and  to  mydriatics.  Slight,  almost  inappreciable,  disoulortitiun 
of  the  iri»  is  very  generally  present,  a  sign  that  may  be  limited  to  a  iBir- 
ticiilar  part  of  its  surface  or  may  have  a  nmre  general  diBtrilmtion.  TIte 
retuaiuiug  symptoms  include  a  trivial  ciliary  bimh  (that  may,  like  discolor- 
aciou,  be  partial  or  gMw-nil),  t^igvthcr  with  a  variable  uuiouut  of  lacrymaiiou 
and  photophobia.  Hypcni-min.  pt\>vi(lcil  It  d(K-»  nut  fonii  tbe  initial  staf^ 
of  inflammation,  gpocdily  subsides  upon  removal  of  ita  latine,  and  eiitnilit  no 
bad  reuilts. 

eVJlPTOMATOlXKiy   OF    IRITIS. 

Tbe  chief  signs  and  Hyniptume  that  attend  actual  inflammation  of  the 
iris  may  be  thivt  cln)>Kilied  : 

1.  Pain,  pliotophobin.  lacrymation,  <-(c.  2.  Rednesa  of  the  eye.  3. 
Impaired  mobility  of  the  iris.  4.  Exudation  of  inllammatory  products. 
&  Dietiirbanre  of  (nght,  etc. 

1.  Pain,  Photophobia,  Laorymation,  etc. — Some  amonnt  of  ]iain 
comruunly  a«compaiucii  inflammation  of  the  iris,  but  tho  surgeon  niuiit  be 
prepared  to  rviro^ize  the  clinical  fact  that  its  inten«ty  varies  mudi. 
Thun,  ui  tlic  itwidiouB  form  spoken  of  a«  "quiet  iritis"  it  is  ^nerally 
•beent  altugetliiT ;  while  in  tbe  so-called  '•neuralgic"  variety  it  constitutes 
one  of  the  most  marked  and  troublesome  s;rmptomfl.  It  may  be  \-anout;ly 
deseril«od  as  dull  or  sharp,  a^  at.4iing  or  throbbinj;,  as  catting  itr  rtablHOg. 
Ahvay!)  more  or  less  paroxysmal,  it  is  generally  worw  at  night  than  at 
otlier  times.  Pntlenti*  not  infnijucntly  remark  that  It  is  heigbtcnod  hy 
movement  of  the  eyes.  It  has  a  spmal  tendency-  in  some  fonns  of  iritis 
to  overflow,  as  it  were,  from  the  eyeball  into  the  bn>w,  temple,  side  of 
tlic  D0».-,  eticek,  and  giim.«  ;  (o  radiate,  in  fact,  into  lhu«e  pails  supplied 
W  the  supra -<irl>itul  aud  infra-orbital  bmncliee  of  the  fifth  cranial  ner\'& 
In  these  cirei)m»tdnce«  the  rim  of  (he  orbil  and  neighboring  structures  an 
not  infrequently  found  to  be  painl'itl  upon  pressure. 

Closely  allied  to  pain  stand  three  ot^er  signs,  namely,  general  irri- 
tability of  the  eye,  laervnialiun,  and  plmtoplioljia.  Asa  rule,  tlie«'  W-nr 
some  relation  to  the  amotmt  of  |Kun,  being  more  marked  when  that  is 
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>  »vert,  and  nV  vertd,  although  tbf^y  may  attain  a  high  grade  in  tlie  ah^M^aoe, 
•  roi>re  or  lew  ciimplete,  of  tliat  sytuptom.  Dnsul  of  liglit  (»  ven.'  variable 
'  cytaptoni)  is  lurver  sn  iutuui-  in  iritis  as  m  soav:  forius  uf  keratitis.  I^afltly, 
jit  may  be  ooted  tfa»t  spasm  of  the  orbicularis  muM'le  is  practically  sure  to 
'be  met  urilb  wli^D  pbotophobia  is  marked. 

,  At-tinaiu  amuum  uf  coiistitiitioiial  disturbauce  may  be  met  with,  but 
I  only  wbcu  tfie  forvgoing  cooditiuDd  arc  pri'ieeat  iu  a^j;ruvau-d  ibrm.  Tbia 
'i*  C9p«>;ially  likely  to  lje  tlie  vai>e  in  neurotic  subjwts,  as  wril  n»  In  thiisc 
"whusv  l)oi.l(]y  state  has  Ijccn  iiDdcrinincd  by  former  c)[l■<^»9l'i>^  In  tn«i<« 
of  thu  kiDd  tlic  temperature  may  Ix;  rai»>(t  tme  or  two  d^reeK.  the  skin 
way  be  dry,  the  ton^ne  coated,  the  urine  thick,  the  bgwelfi  conslipntol,  and 
'  vomitji^  may  lake  place ;  in  a  word,  some  aniouut  of  fever  may  be  jiresent. 

2.  Rednaea  of  the  Bye. — As  already  stated,  redness  of  the  eye  ia 
'present  iit  some  point  in  the  tiisitor}'  of  ahuost  every  qim^  of  iriliH.  It  is, 
'piTlia|i!'.  the  first  mgn  to  apjicar,  while  tl  is  ccrtaiuly  one  of  thr  last  to  di»- 

B|>j>car  coinplrtcly.     It  possesses,  therefore,  eorisitlerabli.'  prHC-tli'iil   inU-rtwI. 
Tlte  claesicul  cuodition  is  for  the  cornea  to  be  surrounded  by  a  pink   belt 
ntaiuly  eoni|)0{^'d  of  the  distended  epiM-leral  l\v\^  of  the  anterior  nlinry 
arteries.      The  rcduess  is  greatest  close  to  the  cornea,  and  shades  away 
I  towanla  tlie  eriwator  of  the  globe.     The  vridlh  of  the  colored  area  may  vary 
laccordiug  to  oiretimstJinces.    Thn^,  in  mild  OLiei'  it  may  lie  iusignificani,  bnt 
fin  severe  one*  it  mny  Imve  a  breadth  of  five  millimetres  or  so.     Tbe  lone 
(may  be  complete  or  partial  in  its  distribution,  corre^^ixmding  in  the  latter 
,  event  with  a  partial  iritis,     in  some  cases  a  oaiTow  ashen-gray  Hue  (for- 
merly Itelieved  to  lie  characteristic  of  rheumatic  iritis)  may  be  observed 
between  the  ap|)areut  edge  *i\'  the  cornea  ami  the  encircling  t%diH'i«t.     This 
■  "ciliary"  or  " circnmcorncnl"  rwlmSB,  it  is  imitortant  to  note,  is  hy  no 
nuftDS  absolutely  dingnostic  of  iritis,  inoHniDi'b  as  a  somewhat  similar  n)>- 
peunncc  is   met   with   both   in   kcratitiH  and  in  eyclitia,  although   in  the 
In^t-nnmed  affn^tioD  the  congestion,  as  will  be  explained  kler,  is  more 
commonly  violet  than  red  in  hue.     A  diagnosis,  tlierelbrc,  must  never  be 
lia^  exclusively  upon  its  exUtence.     Tt  must  be  added,  too,  that  the  con- 
junctival vessels  are  generally  involved  in  severe  iritis,  and  when  tliis  is 
the  case  the  underlying  cilian*  system  will  Iw  more  or  less  hidden.     Under 
'eiicfa  eircunistancCTt  some  ehemasis,  together  wilb  swelliug  of  the  upper 
ltd,  is  usually  present. 

As  the  ways  of  distinguishing  between  ciliaiy  and  conjunctival  con- 
gestion ba\'e  been  deflcribed  U|H>n  an  earlier  jiagp  (page  26fi),  they  need  not 
be  rtxspi  (ulatitl. 

3.  Impaired  Mobilit^y  of  the  Iris. — An  imperfect  uttion  of  the  pnpil, 
bo4b  to  light  and  to  mydriatics.  <tinstitiitc-s  one  of  tbe  earliest  mid  most 

I  characteristic  signs  of  irilis.  At  a  later  stago  there  mny,  indowl,  be  no 
papillary  movement  whatever,  and  that  quite  apart  from  me«hauieal  ob- 
ietKke  to  dilatation,  an  posterior  synechiie.  The  cause  of  this  partial  or 
icomplete  immobility  must  almost  certainly  be  sought  in  a  tonic  coiitiac- 
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tion  of  the  spluDCtcr  miieolo,  tbc  rostilt  of  irritation  of  tbo  cilian*  nerves 
tbat  u  undoubtedly  |)r(^nt  in  nio^t  c^tie».  'Die  pupil,  too,  is  alunys  mure 
or  loss  ooutnu'twl,  a  poiut  cosy  to  appre<.-iinc  if  tlw:  aJlmeut  be  ouc- 
ttided,  It  sccni»  liki-ly  llini  tite  •^•ti  tract  ion  i^  mainly  tanscU  by  h  gi.-Di-rul 
cngorgcDU>nt  of  the  vessels  of  thr  iri?i,  althotipli  it  stnnds  to  rcfteon  llint 
aome  share  must  be  also  tak^n  in  tliis  respect  by  ^imsm  of  tbe  sphindier 
iridic. 

4.  Exudation  of  Inflammatory  Prodaota. — Even-  case  of  irili.i  i» 
Uiirompiutit-d  by  ia<)re  or  If^  exudation  of  9ck>iib,  plsfttic,  or  purulent 
mnleriiil.  A  little  <?on)tideratiou  will  show  that  this  may  occur  in  any 
or  alt  of  tlic  folIow*ing  direct  ions, — via,,  (a)  ioto  tlie  ttsMie  of  the  iri»; 
(6)  upon  its  anterior  of  lis  imntcrior  siirt'uce  ;  (c)  into  the  pupillary  an?a, — 
Le.,  tliflt  part  of  the  anterior  capsule  of  tbe  lens  left  exposed  by  the  pupil; 
(J)  iulu  tlie  aqueous  biimor. 

(a)  Tlie  first  hint  of  it«  presence  is  afforded  by  alterntioDB  in  the  texture 
of  tlie  iris,  which  becomes  dull,  miuldy,  tliicki'ued,  and  fcllul  to  an  exicot 
tliat  will  vary  aecording  to  eircumstanrcs.  If  inflantmation  be  of  slight 
intensity,  for  ioMtanw,  the  iris,  wholly  nr  in  part,  may  apjirar  soracwhat 
swollen,  while  its  fturfUoe- niarkingM  may  be,  jiediaps,  rather  inilifitinvt.  In 
more  severe  cam»,  on  tlio  other  liund,  it  becomea  obviously  thickened,  a 
change  that  affcet*  its  eiliary  as  well  as  ita  pupillary  zone.  In  that  event, 
the  deliiate,  wavy,  interlacing  ridjiea  nonnully  present  are  more  or  lem 
coneealed,  the  crypta  also  beinj;  indistitiguiahiible.  A  Airtlier  approrance, 
now  and  then  noted,  is  the  existence  of  nnmiw,  torttious,  p«l  lines,  which 
represent  the  vessels  of  the  iris  gorjjed  with  Wood  nnd  pressed  fi>rwftrd  by 
exudation  behind  them.  These  are  genendly  wen  in  the  pupillary  aioe 
only,  and  when  prc«.-ut  are  oocaisioniilly  asusociated  with  minute  extravasa- 
tions of  blood, 

(A)  Tbe  earliest  sign  of  exudation  upon  the  anterior  surface  of  the  iri» 
10  shown  liy  some  alteration  in  its  epithelial  ein'ering.  which  looktt  as 
though  it  had  Ijeen  breathed  upon,  and  appear*  i^lightly  roughened ;  in 
uther  words,  there  is  an  ahsenee  of  the  Iiirtre  noniiidly  present.  Changw 
in  color  are  next  observed,  whieh  in  mild  ea»cs  remain  limited  tn  the  po- 
pillary  zone,  or  even  to  tKirtinilnr  iTjitimis  of  the  latter.  It  is  dinieuit  to 
dcBue  aecurately  the  outiire  of  these  allerations,  but  they  tend,  bb  a  rule, 
to  vnrinufl  shades  of  red  and  green,  tlie  esnet  hue  de(>endiiig  nlitiu«it  wholly 
upon  the  natural  tint  of  the  iris.  Round  or  ovnl  nodules  of  nwty  color 
are  verv-  generally,  if  not  always,  pmgent  in  the  iritig  of  weoiidBrj'  syph- 
ilis, and  may  be  regarded  aa  pailiognoninnie  of  the  affection  in  question. 
They  M-ldiim  exceed  two  millimetres  lo  diameter ;  and,  although  they  may 
W  met  with  in  any  part  of  the  ii-is,  tbcy  nevertheless  affect  by  preft»rcn<e 
its  pupillar)'  edge. — that  is  to  wiy,  a  hiluulicm  where  the  blood-supply  is 
abuudani.  Individual  "  ot>ndylomata"  (a.*  iJiey  unr  called)  seldom  last  lor 
more  than  a  few  days.  In  acute  irit!.*,  flsikw  of  what  liwks  like  Ivniph 
may  sometimes  be  seen  clinging  to  tlic  irii^  while  rarely  Uic  exudation 
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ma^  Uko  the  form  of  a  ivlifuliit«^I  gmyUh  memhninc,  wBk'Ii  hm  been 
likviMM)  to  a  gpklor  8  wob.  Tbts**'  clmnpw,  an  a  rule,  air*  limit<>d  t«*  n  wrtioii 
of  (lie  lower  portiou  of  the  iri»,  llie  other  |iani?  uf  that  t^tnicture  i-i'inaiiiiiig 
free.  At  a  later  stage  the  exudactnos  mav  oi-jj^aoixe  into  tou^h  connective 
Umu«,  lit  M'l)i<-li  i-Ofie  one.  or  f«veml  vcaseU  are  i>tUn  observed  riuming 
into  the  shetn  from  m-ig-iiburiitg  jiurLH  uf  the  iri^. 

Exiitlfltioa  fnun  tlie  posterior  auriiu-c  of  tlic  iris  miist  be  a»un]<tl  to 
have  taken  plmv  wbcncvcr  wc  fit«l  mlh<*ioii*,  or  syncchifp,  bctwwii  tlif 
latter  structure  and  the  cii|i«iik'  of  the  <-i'VT^tHlhuc  lotm.  TUey  arc  broiiglit 
abtiut  by  plabtic*  imLtcrial  gitiiug,  «t  (u  ii]ioak,  the  layer  of  pigiueat«d  epi- 
tlidium  to  llie  letiK-aijn^iik-  at  uoe  ur  several  jKpints.  It  is  im|>oriaDt  to 
beur  in  mind  that  the  stromu  of  the  im  taki.s  no  dinxt  pait  In  tluir  forma- 
tioii.  Their  w»t  of  cleetioD  lii.»  at  or  about  what  UiiJi  ba-cn  previuiiiily 
described  as  tbc  nvcal  nng,~-tbat  is  to  »v,  the  place  where  inn  and 
ca|i6ide  cxune  naturally  into  the  closest  tvnitail.  They  may  l)c  single  op 
multiple,  long  or  .Hln)rt,  wide  or  namjw.  Fi-e(|UentIy  one  finds  that,  while 
the  periplieral  |>art  of  a  ft\'nefhia  is  pi);  raented.  its  attaclnneot  to  the  capsule 
is  gravLih  vrhiti>.  The  condition  is  r*|M)kcH  of  as  exeiu^iiun  whon  the  entire 
miu^gin  of  the  pnpil  U  lictl  down  by  adhesions,  no  that  ull  cumuinnit-utiun 
ia  cut  off  between  tbc  anterior  and  the  posterior  cliambcr,  Totul  poMeriitr 
eynfehia  is  i^aid  to  be  present  when  the  bindcriiiu^t  siirliuv  of  (Ik-  iris,  ns 
a  wholly,  \<i  adherent  to  th«  len^-iiipi^ulo,  a  state  of  thiu^  more  oonmionly 
met  with  in  cyclitis  than  in  iritis  pure  niul  simple.' 

It  often  happens  tiiat  posterior  KyiieehiGe  of  recent  ibrniation  are  rup- 
tiin-d  either  by  the  s{>ontaneons  and  incessant  niovenicntH  of  the  iris  or  by 
the  ooFPPrt  anil  rejitaltHl  application  of  a  mydriatic.  In  either  event,  jMir- 
Ucles  of  uveal  pigment  and  lymph  arc  likely  to  reiimin  attaHutl  to  the  lrn»- 
t-ajtsnlc,  wIkti-  they  *t)nstitiitc  |>crniancnt  evidence  of  a  past  iritis.  They 
lake  tlie  form  cither  of  brown  dots  or  of  grayinh  points  capjMxl  with  pig- 
ment, and  vary  a  good  dral  both  in  ww  and  in  mimber.  If  numerous, 
(bey  commonly  assume  a  more  ur  less  eirndar  puttcni.  It  is  to  be  noted, 
hovfcvcr,  thai  the  diameter  of  the  eirclt-  thcrcl'v  d'--"-nlHil  H<-Idom  cxiTcds 
tlirrc  millitiietret, — i.e.,  it  liiis  K**  than  thcavfrii,"  illcudidr  of  ihe  hcnlthy 
pitpil  (from  four  to  four  iind  n  half  n)illimctrt«).  This  findii  a  nntiiral 
explanation  in  the  fact  that  synechia;  are  formed  during  the  hei(iht  of  the 
ioftaiumatory  process,  at  il  time  when  the  pupil  [tosaeases  less  than  ita  normal 
width,  or,  in  plain  language,  \h  contracted. 

(«)  Exudation  into  the  jKipillary  area  is  most  frequently  sbovn  by  the 


>  Thii  ctinKml  meUtods  oT  deiectini;  synccbin  have  been  Ailly  deaciilied  In  tho  intiv- 
dnotofj  wctJun.  •»  tlint  iWj-  n(«d  be  only  inrntiiiiii^d  in  tliU  pW-v.  Thej  araac  foUowi: 
(1}  ihnplelnfipeeiian,  aided  (iruceit  1)«)  by  fucjil  ilium  imii  ion  mid  i\><-  dm  or  a  nugnifylnc 
glwBI  (2)  obMrraClon  "f  Uio  movpment*  of  the  pupil  wliilf  ihr  eye  i*  nl tern ntcly  ihxlpd 
anil  espowl  to  li|^i ;  (8)  Ihc'  tnirt^ir  tvit ;  nnd  (1)  thv  mydHaUc  \k*\. — •'.'.,  lu-ctTiulniiiu 
wbvtluraoM  iMvetnl.  inlutiDin  of  tiilpkateof  atrupine  (miMtf  thii  pupil  to  dilate  roguUrly 
ornitMrwwe. 
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pir^onceof  lymplt  upon  the  antmnr  leus- i-af»uk.  A  common  and  striklDg 
appcarftDw  18  that  of  n.  iiarrxtw  graybb-whit(>  fringe  attached  to  Mome 
part  of  the  free  edge  of  the  Iris  ;  it  taay,  iadced,  form  u  complctt.-  ring, 
although  thin  is  distiuctly  rare.  Ai  other  times  the  pupil  isoccupiMl  by 
a  sbet^t  of  grayirili  luat^TiAl.  whioh  mny  or  nmy  not  ho  pi«tred  by  one  or 
more  liciltw.  'Vim  \uyvv  may  have  lllaiueutous  and  ri'tii'iiliited  attiic)iiui>utri 
to  the  free  edge  of  the  iria,  in  which  case  tlie  pupil  will  U-  irit^ular  after 
the  use  of  a  iiiy<lriiili<%  Oii  the  other  liand,  it  nmy  Ixr  (•\vrywlnTei  uontin- 
uotis  with  the  iri",  when  ocduaton  is  said  to  exirt,  a  condition  thai  mtwt 
Iw  earefiiily  difFerentiateU  frord  tliat  already  dpscrihed  under  the  name  of 
axUmon.  Tlu-  two  may  coexist,  or  they  may  he  met  with  a[«irt  from 
Cttch  other.  In  the  latter  vm^  the  distinction  between  them  becomes  im- 
portant, more  esjjecially  from  n  prognostic  atand-point.  As  pointed  out  by 
Fuchs,  oochision  tvdures  8ight  in  pro^iortion  to  the  density  of  the  otHtrno* 
lion,  but  it  dot-n  not  entail  any  further  miwhicf.  Exdasion,  however, 
invariably  give*  riiw,  eoouer  or  later,  to  la-ightcoed  tension.  vVt  the  aanK 
tiRic  it  is  aecceiMry  to  remember  that  the  advent  of  gluu<.-oma  may  be  long 
delayetJ  iu  such  vasea,  beeaiiM;  the  fiinrtioos  of  the  ciliary  body  have  been 
iiiterfenii  with  by  the  pruwsscs  of  JDflammatioa,  bo  that  the  aqueous  humor 
is  secreted  in  leas  than  its  normal  amount. 

(rf)  That  more  or  less  exudation  into  the  aqueous  humor  accompanlo* 
every  case  of  acute  iritis  i»  highly  probable,  although  it«  chnmeter  and 
amount  vary  miicli.  For  example,  when  llie  exudation  contains  relatively 
few  cellular  elements,  the  humor  may  be  rendered  merely  cloudy.  In  ocn- 
sequenw  of  this  tlie  anterior  sur&c-e  of  the  iris  will  seem  duller  tlian  usual, 
while  the  pupil  will  have  an  illKlefiiied,  hazy  IcKtk.  Again,  particles  of 
lymph  of  (efficient  »Lae  to  be  reo^iacd  by  the  uniiidctl  eye  may  be 
diS\iaed  tbroughout  the  liquid,  undor  which  eircumstanc^vs  the  deeper  parts 
will,  of  cour*^,  be  hidden  from  view.  If  by  gravitation  these  particles 
sink  to  the  bottom  of  the  anterior  elmraber.  then  hypopyon  will  regtilt,  or 
an  ill-defiDed  moAd  may  float,  hke  a  cloud,  in  ibe  aqueous,  It  now  and 
then  comes  about  that  vesst-l**  in  the  iris  rupture  during  the  height  of 
inflammation,  M  that  blood  is  eStised  into  the  atjueous  bumor.  In  slight 
cases  the  latter  may  be  merMy  tinged,  hul  somctlmcii  it  has  all  the  appear- 
ance of  liquid  blood.  This  state  of  tbingfl  is  termed  hypfuxma.  Lastly, 
an  inflammatory  effusion  may  c^oaguIate,  and  thus  give  rise  to  what  has 
been  called  a  "  spongy  exudation"  lying  in  the  anterior  chamber.  This 
condition  la  exceedingly  rare.  Its  appearance  has  lieen  aptly  compared 
with  that  pa'sented  by  a  dislocated  lem  (Scibmidl-Rimpler). 

5.  Dkturbanoo  of  Sight,  etc. — When  placed  opposite  the  test-type, 
a  patient  with  iritis  will  not  infn-qucntly  dccUrc  himself  unable  to  see 
the  smaller  tines,  but  after  a  little  pressure  from  the  surgeon  he  will  read 
6/6.  This  means,  of  course,  Uiat  the  eye  is  morbidly  sensitive,  so  that  the 
p«tient  IB  unwilling  at  first  lo  make  the  effort  necCMuy  for  seeing  accu- 
nitely.     But  sight  may  be  actually  lowered  by  spasm  of  the  sphincter 
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lie,  by  laciymatioo,  and  by  j)hotoi>liol>ui,  «oud!tioDS  all  of  which  may 

present  in  th*"  rArlicr  nta^o^  f>f  iiiflaniinntion.     A|Wrt  from  theec,  liovr- 

r,  visiQii  selduni  HulTeiK  much  in  irili*,  iilways  HHUposing  that  ihcro  are 

meclianical  n'ssons  to  tlie  contrary,  Ruch,  for  exanipte,  as  would  be 

funtisbcd  by  dep<j«itit  ii{xhi  tb«  poEterior  surface  of  the  cornea,  by  turbidity 

[fifth*  aqueous  humor,  or  by  lymph  in  the  pupillary  area.     In  all  th«se 

casM  the  redurtioa  in  visual  acuity  will  oortispoud  (roughly,  ut  all  events) 

with  the  clqp!«c  of  obstntctiou  tliat  is  present,  s  point  of  grait  importance 

■B  diatioguitdiing  iritis  from  irido-cyolitU. 

A  ImaMoiit  ulU'nitiuii  In  tltv  rvfnic-tioii  of  the  eye,  as  already  not«d,  is 
^Mulonnlly  present  in  acute  iritis.  Hyponuetroptn  niny  thus  diminish  in 
Wotut,  vhile  emm€tropla  may  pa^  over  iiitu  myopia,  and  myopin  may 
IccDnie  aai^cDteii.  Of  course  tbia  can  be  scanxOy  recognised  unless  tbe 
nAirlioQ  w-aa  known  before  inflaniniatioa  set  in,  or  unless  one  eye  be  alone 
aOirted,  altbougb  the  latter  ob\'iouf<ly  a-«tnnies  that  the  refrartion  of  the 
tto  eycH  was  originally  Kimilar  tmth  in  kiml  and  in  degree.  Of  the  several 
aplanaltonB  that  huvc  bwn  advmi<.'ed  to  account  for  this  change,  the  ino«t 
pUiuible  is  that  which  traces  it  to  a  Bpai^modic  action  of  the  ciliary  muscle. 

BYilFTOMATOUXiY  OF  CYCUT18. 

It  has  been  already  rcjuarkod  tbut  simple  cyditis  is  by  no  mceii^  a 

an  disease.     Wlien  oft-nrrinp  iilutif,  it  uiusimu-^,  in  the  iniijority  of  («»«, 

lite  or  chronie  form  of  relnp-^ng  intlnmmntion,  its  leading  6\gn  then 

ioff  fcv  CM*  many  dotted  deposits  opon  tiio  back  of  the  corueu,  a  coudi- 

lion  often,  though  ineorrertly,  spoken  of  ad  "serous  iritis."     As  a  rule,  its 

irmptonis  are   fotind  combined  with  thoete  of  iritin,  thuet  iudiraillag  that 

the  surgeon  haa  to  deal  with  the  mixed  affection  irido-cyelitis. 

The  existence  of  eyclitis  as  an  inde|)endent  malady,  however,  would  be 

shown  by  Uie  following  sigiiii  and  symptonw:  1.  Pain,  photophobia,  lacry- 

nioti»>u,  etc.     2.  Ciliary  redness.     3.  Stasis  iu  the  veseels  of  the  iris.     4. 

Rxwlatioo  of  iuflamniatory  products.     A.  Disturbance  of  sight.     6.  Ten- 

deni««of  the  ciliary  reRion.     7.  Variations  in  the  tensifiu  of  tlic  eyeball. 

i.  Uiscellaueous  sigm  and  »ymptonu,  nit,  for  eiample,  btuucliiug  of  the 

«;tlaahcs  and  eyebrows,  and  entoptic  pbcnumeua. 

In  pnmtaDce  of  Iho  plnn  iuli>pti.-<l  wticii  dciititijj  with  the  symptoms  of 
''itis,  the  foregoing  miiy  l»e  nc\t  taken  up  and  diseii^scd  one  by  one. 

1.  Fain,  Photopbobia,  Lacrrmation,  etc.— Thu  pain  of  cyclitU  usu- 
■"y  stands  in  dirwt  proportion  to  llie  severity  and  ospwially  to  the  aciitc- 
*****  of  tbe  inflammation.  Very  similar  ct>ij.-*idem.tloii!*  apply  to  Inerj'matiou 
•'**l  photophobia.     A  oertain  amount  of  systemie  disturbance  will  at  times 

"*  pnnseut,  but  only  in  very  aente  rases.  This  will  l)e  Indicated  by  a  rise 
"^  fewpi-nilurc,  mental  irritability,  slceideesDces,  a  flushed  face,  a  quickened 
VllW,  a  fnm-d  tim^ite,  nauecA,  or  vomiting. 

2.  Ciliary  RediWH. — Tbe  injection  pr^ent  in  oyolilis  has  tlie  same 
KGDeral  cbaraetem  m  that  already  described  iu  iritis ;  ibat  is  to  say,  it 

Voi_  III.— le 
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maUily  involves  iIr-  ei)i8c'kTul  iwigs  of  tlw;  anterior  ritisry  aneries,  wliith 
form  A  zont>  frwtii  twu  to  fivt-  milliiiK-tn-r'  in  wtdlli  iinmnd  Uie  <inTita.  M 
tlio  anmo  time  it  should  be  not«l  that  tlicw  urv  two  rcspwts  in  wbioh  il 
offerg  some  poiiil*  of  rontrast  to  the  latter.  In  tlw  first  plaiv,  th*  coiig«- 
tion  of  CTclitis  i^iids  to  be  violet  ratbcr  tlian  red  in  color ;  eecondly,  it  is 
often  iintH^iial  at  diflereat  parts  of  tlio  cii-cle,  or,  lu  other  words,  sbowHa 
tendency  l«  wLat  liaa  been  called  ''  jjatrliiiNJss."  Cj'clitic  rcdueas  may  be 
trivial  OT  marked.  For  exaiujili^,  in  sliglil  case*  of  "Bcmiis  iritis"  (lieTe 
may  Iw  no  r«Ju««  wliulcvcr,  or,  ol  most,  a  liiiiit  ciliary  blusU  wliicU  aunts 
on  ulV-r  i-XHinlnalion  witii  tlir  oi>lillialtii<>si'ii|H-.  In  <-yi-)iti:<  from  injury,  uo 
the  contrary,  it  tuny  exist  in  a  niiirkcd  dourer,  nlt)ioii(;h  nnder  Kiurli  ^^ 
ciimstaiKS*  it  is  often  enough  hidden  by  the  diemosii*  tlist  may  be  prewnt. 
The  ti[)per  lid,  as  a  rule,  will  in  Uiie  ca»e  be  swollen,  a  eiian^^e  rhat  geuer- 
ally  bef;ina  at  ita  free  edge  and  later  creejiB  over  the  rest  of  ila  extent. 
Lnstly,  in  severe  evt'titis  the  whole  vaa<.nihir  system  of  the  fnmt  of  the 
vye  is  almoot  sure  to  be  cugu^-d,  su  that  no  dingi)u»ia  cud  then  be  safely 
made  froD)  the  kind  of  inj«x-tiuu  that  is  prrwat. 

3.  Stasis  in  the  Veesels  of  the  trie. — It.  Kumt^timce  liappciui  thnt, 
owing  to  intlaniniatory  chiuisos  in  tbo  ciliary  btnly,  the  outHow  from  Ibe 
iris  is  imptikd,  in  which  cai*e  the  veins  of  lliat  membrane  may  become 
tortuous  and  viaible  to  the  unaided  eye,  a  change  generally  more  markid 
toviardtt  the  peri])liepy  tbau  eleewhere,  Tliis  venoun  .ttiisls  may  io  gonie 
extent  modify  the  eolor  of  the  irin,  renderiiip;  it  rechUrth  or  refldish  gray. 
Apart  from  thiH  and  aliio  froui  adual  iritis,  a  n>miirknlile  tmiform  grans- 
green  hue  in  (Kxaifiionally  (>l>?LTved  in  cafm^  of  simple  oycjitis,  wliicb  may 
possibly  be  due  to  bI<Hid  fnuii  the  iuflanic<l  parts  gaining  access  to  the 
aqueoue  hnmor  and  in  that  way  modifying  the  apparent  eolor  of  the  iris. 

4.  Exudation  of  Inflammatory  ProductB. — Tlie  existence  of  iii- 
flammal*j[y  doposirs  in  various  parts  of  tlm  eye  conslitutes  by  fur  thf 
inmt  trti^tu'orthy  atji;n  of  cyclitis.  Re«>idti«  occurring  mUi  the  tisMiOf  of 
the  ciliary  ljo<Iy,  tliey  are  also  eajil  off  from  its  inner  ourface,  thi«  gaining 
adtnif!(4ion  to  the  anterior.  (K)Nl«rrior.  and  vitrc-niis  rhaniliers,  wliere  lliey 
may  be  recogHiasl  by  ibe  surgetm.  They  may  Ik-  either  phL^tic  or  puru- 
lent in  nature.  For  convenience  of  description,  these  infhunniaton-  exn- 
dations  may  b<.>  dis^ iia'w)  iindor  two  beadft:  fiivl.  thone  met  with  in  front 
of  tlie  HiQule  of  Zinn  :  Mcomdly,  tli<»e  lying  Mdud  that  Mtrncture.' 

luflamaiatory  exiidationB  wliioli  jeuw  the  ciliary  liody  in  front  of  llic 
zonub'  of  Zinn  pass  into  the  [KiMerior  clinriilxr,  wliere  ih'-y  mingle  with 
the  aqnwiuB  huinoi-  and  are  conveyed  hy  that  Hnid  into  the  anterior  eluira- 
ber.  The  hnmor  in  this  way  Womea  more  or  le-ss  cloudy,  and  ita  cxmi- 
tained  parti<-l«»  may  l>e  deposited  at  the  lower  part  of  the  space,  wherr 
tbey  oonstjlutu  tJiu  appcananec  clinically  known  aa  byjxtpyoa.     The  Uypo- 


I  It  miut  be  tximti  in  mind,  hi^mver,  tlikt  tho  niMhoi  of  thv  soiiuU  lu»lf  iubv  be 
Inflllnae)  by  Icucocjrlw  or  epitbcUaJ  uclls.  derivl^d  fVom  tbe  lnllaine<j  oiltar;  body. 
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pron  of  f^-rliti^  is  pvciiltar  iu  that  it  a[>iH.>aiv  siul  disapiM'ars  at  ehort  inter- 
vals of  time.  A^in,  if  llic  t-xiulutiun  be  ricli  in  fibrin,  and  rapidly  [mcirtd 
out,  tbe  oo-calUtl  &[k>d};^'  deposit  may  be  met  with.  Hyphiviiiit,  nJiUi,  in  i^vn 
wb^n  vfa^aeKi  in  the  inflamed  ciliary  body  rtipture. 

In  utiditjou  lu  ihiK,  tiw  fiU!i|M.>ndtfI  piLrtifW  may  he  dopoi^itMl  upon  the 
pmnfrior  surface  of  tJu;  utinitu,  iiptm  tlii^  irin,  or  ii|m)Ii  the  exptM-d  portion 
of  t)ic  notM-ior  capsule  of  tliv  Icds. 

In  the  firet-imint-d  ]>o«:ilioii  tlM>y  lortu  the  ap))earniui;-  fa>tiil!»r  to  Hur- 
Ijeuns  fts  itnvi/i/M  jinnetnlti,  htftlroinriihtffUin,  itiiuo-tttj)MitiiliA,  tteafanetilin,  all 
of  which  titlL's,  one  tnay  rvniark  in  pasitiiig,  are  ba^il  up<>u  a  loisiakea 

pathology,  ivrttuM  iriliH  n\iu)  lii  nmjllior  cxpifwiiiti  tliat  liiis  Ixvn  I'lu- 
pluyed,  but  that  U-nn  lit-w  open  tu  nutn:  timn  oik-  uhjwtioii.  In  tho  firrt 
plwx!,  exiHiatiom  are  fonnd  when  the-  iri»,  so  tar  ns  we  can  tell,  is  )K>rfi3rt]y 
frre  fmm  in1Ian)n)at ion  ;  9(.-condty.  it  is  (.-ItMrly  a  misuse  of  term«  to  npenk 
of  (V>rm«l  deposits  as  "seruut*."  It  w<mld  l>c  woll,  therefore,  Ui  nbumion 
tl>e  expre«sitin  altogether,  and  Iu  mplucft  it  l>y  uiw^  more  iti  accurd  witli  the 
kuuwu  facts  of  tlie  aiac-,  aiioh  m*  "  simple  oj'ditis." 

KcL-ofcnizablf  d('|)o»ilx  an?  sometimes  ii.«hereil  in  by  a  faint  lomlinni  dul- 
of  IV?*T-mft'«  incnibratie,  a  chairge  which  uiwii  close  exumination  is 
loutid  to  be  made  up  of  "croas-hatcbcd"  lines  or  "  KngerK"  of  gniyisb  opacity 
»ipp(iidui};  fi-rnii  IIk-  firc'iiniftireiioe  towards  tbc  oimtrc  of  the  curoea.  Theee 
pray  lines,  also  common  afltr  tnmiualism  (atvideulal  or  operalivel,  have 
bwn  aooount«d  (or  in  ^■arioiis  wayit, — a»,  for  cxutn])lc,  by  a  widening  of  the 
teeiie-spaccfl  iu  the  ih^'pcr  layen*  of  tlio  riii-ncA  (Becker),  by  folding  of 
Dcsceuiet's  memhrane  (Hess),  or  by  an  uHlemn  of  the  jtotitcrior  layentof 
the  cuFDoi  (Spicer).  They  may  exist  by  tht'nit^Ivcs,  but  more  commonly 
air  aMsocIatnl  with,  or  followwl  by,  punctate  dots  upon  the  posterior  elastic 
lamina  of  the  cornea. 

Tbe  dot)*  tb«>iu«.'Ivc8  may  he  few  or  many  in  nnmber.  When  of  small 
cite,  it  is  necessary  to  uac  a  magnifying  ghL<«H  and  artifiHal  ligbt  in  order  to 
identify  tbera  ;  when  largi*,  thcj-  mav,  oa  tlic  contrary,  be  vlsibU-  to  tlie 
tuiked  eye.  They  pn^H^'iil  the  jK.Tiilin,rity  of  bc;ing  pronjK'il  (<loiilill<«»  in 
obniiencc  to  tho  laws  of  |>ravitation)  mainly  U|H>n  the  lower  half  of  the 
com«'a,  while  for  a  similar  reason  the  larficr  ones  usually  lie  IkJow  the 
smaller.  Iu  tliis  way  it  cornea  to  pn^  that  (bey  contnionly  a:ieuiae  the 
(brm  of  a  trianitle,  the  botJe  of  wbicb  1.1  dirtyfti>d  centrifujtally.  Arlt  di>- 
moostratid  ex [wriincn tally  thai  threic  pnnctjite  dp|Misi(a  were  at-Iunl  preeipl- 
tatiuiis  from  the  uiiuiiiiis  Inimor.  He  found  that:  the  liasc  of  the  trlan- 
^dar  figttre  was  »I\vai,-s  dirwlcd  towards  the  eide  to  which  tho  [witicnt's 
head  wait  ttirninl.  Thuif,  if  rhe  [taticnt  tuy  ujion  his  n^lit  Kidc  the  K]iota 
wonid  bf'come  so  j»roii|H-(l  limt,  wliilc  Ihc  Imso  of  the  trinnple  in  the  ripht 
FTP  a>rres|Kinded  iviiii  the  t/'m|>oTiiI  side  of  the  corneal  margin,  that  in  the 
left  eye  correspond-d  with  its  mieal  side. 

The  Indivldtial  .^pub*  have  a  r<liiir|tly  i-ut,  yraylsh-wliid'  h-ok.  They 
liave  bc^n  likenol,  with  more  U))t.tude  tlinn  elegance,  to  dro)»i  of  cold 
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gnivy  fat.  As  James  "Wardrop,'  the  fint  to  describe  tbem,  remarked, 
they  "  do  not  iv&cnibl)?  anv  ol'  tlic  (-01110100  lurnis  of  spen^k,  but  have  a 
mottltHl  api«-amnoe ;  and  around  the  inoro  opaque  white  central  points  of 
tiusjtf  siMiikH  thi-n-  itt  a  kind  of  disk,  very  like  wUnt  Ia  to  be  pLTct-ivwl  in 
Bonie  aguU-s,  uud  wliat  mv  winiuwuly  iiilk-d  tbe  eyw  of  ijcbbics."  War- 
drop*  hIko  pointi.'d  out  tliat  xunny  of  tlic  dqwtiite  Aow  owav  with  tlie 
aqiiooufi  aftw  paraecnt<>sis  lins  boen  pcrfornted,  ami  spoke  of  "an  iu^tan- 
taueuiis  restucaiion  of  ttie  trani^iNtrcDCY  of  the  auLerior  cliamU-r"  a&  fol- 
lowiug  tbc  evacuatiou  of  tliat  liunior, 

The  deposit!*,  whfn  iniuit-rous,  t-ause  verv  !*eriouJt  iiiK-rfi-nrin'e  wIlli  r^iglit, 
Ti'hieb,  Hi*  insisted  ii]M>tt  by  William  Mackenxie.'  may  ^liuw  remnrkabit' 
and  rapid  fliictiiaiii>n.H.  That  anthor  relaled  purticidan  of  an  iusinutivc 
fose  in  vi'hicb  the  s]k>I9  "  partially  appeared  and  di!rup|>enred,  so  ibat  tbt 
luitieut  was  ivoive  ia  tlie  inoi-nin^',  when  UHint  nf  tlie  Hfiota  were  nlnerved, 
and.  better  townrde  the  eveiiiiig,  wlicii  tbose  at  the  upper  jHirt  of  tlie  cornea 
Iiad  oonxidembly  <liininished."  The  obvious  explanaliot)  of  this  iitriking 
fiict  i»  tbrit  the  erect  [Htstun;  luuiiituiued  by  tbc  jiatient  during  tJic  day- 
time ttiusod  thu  exiidittiou^,  foniK-Hy  ditliised  over  the  whole  iuteriial  «ur- 
£iee  of  the  cornea,  to  fall  below  the  piiptllary  area  of  that  ineinbrane. 

Similar  hut  larger  grayisli-uliitf-  8[H>tj«  may  be  oausiunuUy  r«t>Knii«d 
upon  tlip  anterior  surface  of  tlic  iris  or  u[Hi»  the  pnpillan,-  ana  of  the  lens- 
caiwulp.  They  nrc,  as  a  rule,  by  no  tnefliis  iiiiim-iiniR.  Shoiikl  tliCM.-  de- 
posits encroftoh  [i[Mn  tlic  inner  edge  of  the  iris  they  tuny  f^vc  rise  to  an 
i]UU8iial  kind  of  iKjsterior  Bvneehra,  which  takes  the  foi-m  of  n  grayish  land 
cuoneetiD};  the  anterior  «irtW  of  the  latter  with  a  iieigblwriui^  iiart  of  th^ 
capsule.  Should  they  l^e  situated  towards  the  siaua  of  the  anterior  chain* 
ber.  they  may,  on  the  other  hand,  oonfltilii*/*  a  I>ond  of  union  l^twei-n  the 
ciliary  xone  of  the  iris  and  tlie  ijosterior  siirtiuTc  of  tlie  (Cornea ;  tliat  is  to 
say,  peripheral  iinterior  syticchiic  may  result.  Tlie  condition,  probably,  is 
alwavs  a  sign  of  ert-liti.",  anlece^lviit  or  existent. 

It  soinetimi:«  hapiirns  thnt  a  layer  of  inflamniatory  exudation  becomes 
jireripitateil,  a»  it  were,  into  the  pupillary  area,  thus  jiiviitg  rise  to  "  occJusiofl 
of  the  pupil,"  a  condition  already  fnlly  dcHeribed  when  sijeaking  of  iritis. 

Another  result  of  eyelitis — namelv,  (oUil  jiosti-rior  i>yDei.-lila — bas  been 
touiln-d  ii|>on  more  than  once  in  the  forefii>i"g  |»ifi»w.  This  very  »>erious 
sequel  is  brought  about  in  the  followiiii;  way.  Plastic  material,  furnished 
by  the  inllamwl  ciliary  boily,  euuira  to  lie  I>et.ween  the  uveal  surface  of  the 
iris,  In  front,  ami  iho  jinterinr  ni|iitiilt?  of  the  prystalline  lens  and  the  znniiln, 
behind  ;  so  that  the  posterior  ehniulter  ia  more  or  teas  ooeopied  by  exuda- 
tion. This  i?  folhm■^^l  by  orj^a nidation,  in  conwipienw  of  whieh  the  fluid 
exudation  is  ultJmalcly  r^-pluced  by  &bruua  material,  wlildi   iniicparably 


>  Byayt  on  tLe  MorbW  An»urniy  of  ibo  Human  Kyp.  1818.  vol  ii.  p  8. 
•  HtdSco-ChinireifJ  Tmnwu-lifnt,  I«ia,  vol.  Ir.  j.,  IrtS- 
■  A  PmciicKl  Tn-BilfC  un  the  DiBCMH  of  the  £ye.  401  ed. 
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l)nit«»  the  above-iwoMid  structures  Tlie  ir»,  as  U  wen',  gcte  mouUlod  to 
the  fwmt  of  tho  crysiflliinr  l^-ns  »>  that  the  ant«rior  chamber  bcoomoa 
ileejier  thao  normal.  Tliis  clian^  is  pBTticiilarlr  notjcntble  at  The  pe- 
riphery, more  (S'lX'cially  when  jiatholosical  a<lh«iuu9  liave  occurred  be- 
tween the  root  of  the  iris  and  the  ciliarTp-  |>r<KKfi8e8.  Total  posteriur  symfhia 
is  reodgnizwl  cliaically  in  thrw  ways:  (1)  by  the  laet  that  the  iris,  even 
wlien  rxpfwtJ  lu  tlw;  stroiif^t  lijchl,  (mssfsses  no  ai-tioti  whati'vr-r ;  (2)  by 
the  cxi»tcnccof  Jcgvut-TUtlve  c-tuuigvs  in  the  irie,  ehuwn  by  lootl  or  ^d- 
eral  tliiuning,  by  irrvgulnr  plgiiK-ii tntiun,  or  by  small  roDt«  in  its  suUitoiK^; 
(3)  by  alterstioQ^  iu  the  apiK'anitico  of  the  anterior  elianiber,  eiich  as  in- 
craBeed  ile|>tb,  eftpecially  at  its  circiimfereDce  (retraction  of  tJie  irU). 

IX-poaita  IcuviDg  clieeiliary  body  posterior  to  the  xoiiulc  of  Ziiin  pass,  as 
a  nile,  into  tin-  fore  [nirt  of  tbi*  vitreoiii^  humor,  whioh  tht-y  M'ihIit  mi-rely 
iarr  or  actimlly  cIoikIv,  aoronhng  to  their  Hire  and  mimlicr.     If  the  inflnm- 
matuiy  process  reniaio  nm-beckefl,  tliey  may  [x-rmenle  the  entire  liumnr. 
Tbcy  Dot  iQ frequently  funn  a  Bj)eeially  dense  layer  immediately  behind  the 
crystiilline  lens.     These  deposits,  when  marked,  may  be  reco^^nized  by  the 
ophtKalniuiwope as  loruiiog  floatiDgor  lixed  opadties  in  the  vitreouH  humor- 
indeed,  when  (if  largi-  nixe  and  lying  far  fiirwanl,  tliey  may  be  seea  by  focal 
illuniiiiAtion.     They  give  rise,  of  aiun^-,  to  M;riou&  im|M;rfcctioiis  of  flight 
In  their  further  hiatorj-  the  deposit*  either  bt-come  absorbed,  wholly  or  in 
port,  or  else  ot^nuize  into  eonm'Ctive  ti^tie.     In  the  latti^r  ease  the  bands 
and  membranes  thereby  produced  may  in  course  of  time  give  rise  by  their 
inu-tioii  to  diaoittruus  results,  sueb  as  opacity  or  diaWntion  of  the  lens,  sepe- 
ntioD  of  the  ciliary  IkkIv  from  it>i  matrix,  detacbim-ntor  ix-tiiia  or  <-lioniid. 
ThfEc  cfaangot  are  gcnernlly  followed  by  i>hlhUu  bu!f>t.  a.  ii)<-liin(JioIy  (xin- 
<liliim  iu  u'hieh  there  i»  loss  of  night  and  lowered  tension,  the  eye  being 
aiiallt:r  than  natural  and  distorted  in  outline.     Atrophic  ^rlolieH  are  often 
jainful  or  Icoiler,  besides  which  they  constitmte  a  fertile  cause  of  aympathetJo 
'iplitiiiilraiti*,  mi>re  i^jKHMally  if  tliey  «>ntain  platea  of  cartilage  or  bone  In 
or  11)0(1  the  ctioroid  or  upon  the  anterior  !iurfa(<e  of  the  ciliary  body. 

5,  Disturbance  of  Si^rbt. — It  may  U-  laid  ditwii  ulnnwt  a»  a  grncral 
""if  thai  KVtTV  i5aee  of  eytUils  is  aeoi)iii|Hiu!i-d  by  tkjmc  dii^lurbtmcv  of  siglil, 
Tli^pcaaona  for  this  fttatement  mnet  be  nhntidantly  evident  from  what  has 
^fjii*  brfore.  There  will,  thereft>pe,  be  no  neeossity  to  ofler  any  further  re- 
"WTss  upon  t!if  inalUT  in  thi»  place. 

9-  TenderDOBs  of  tha  Ciliarr  Begion. — Tenderness  of  the  e!  liary  zoue 
^^  the  sclera  is  not  ordinarily  piviioiil  in  simple  iritin,  so  that  itA  exiittenee 
'I  marked  form  may  be  rrganled  as  diagnoslie  of  pyelitis,  or  at  least  of 
'^.^'diticttimplicalioD.  At  ibe  fame  time  the  fart  must  Iw  iriNii'tctl  upon  that 
"Mnt  ^niis  of  cj'dilia  are  not  a«?om|Kini€?d  by  tendcmora  of  the  eyeball. 
''^Kwiveon.  however,  should  always  maUc  a  ^xAni  of  aecerlaining  its 
IWKnee  or  nbwnee  by  the  meiboilK  provionely  explained  (eoe  pagi'  265). 
Altfiougii  tenderness  may  be  present  at  all  points  of  the  Konc,  yet  it  may, 
^  tW  utber  hand,  be  limited  tu  one  jmrticular  n^lon,  us,  for  example,  the 
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suiterior  nasal  or  superior  tt>ut>oraI  <:|iia<lraiit  uftlie  e}'«bull.  It  ia  nun  hqiI 
then  so  marked  tliut  tliv  lightest  Iuik'Ii  upou  tbc  eitiary  n^ii>B  couM'e  the 
pot  lent  to  alart  Uiclt  iiwtini-tivolv.oxfliiiiiifiiji  (Imt  lic"t:uum>t  bear  tin;  juiiD." 

7.  VariAtions  in  the  Tension  of  tbe  ByebaU. — No  doubt  mtiio  altm- 
lion  in  leneion  invariablr  acoomjKinies  cyclilis,  atthoiigli  in  slight  ca«e»  ibf 
variation  trotn  tJje  nornkal  may  be  eo  email  that  the  liii^r  \»  iinnble  lo  aj>- 
preciat*'  it.  In  »»evt*i'e  fosen,  hdwever,  there  ia  irn  roi»in  for  iltxiUt.  Itniadly 
Bpfttking:,  in  the  early  Ala^  of  the  inflaRimatinn  temion  i^  bei^itened  and 
in  the  final  Ht^«tt  lowered,  uhile  in  the  intermediate  Hiagvs  it  fliietiiutn 
aixording  ti>  circuiustantxs,  Ix^iiig  nvvt  raieip<t,  iioiv  litne-mi.  AlteralioDsof 
the  kiud  described  ^MM«ess  very  great  importaaoe  from  a  diB);noslic  p<>iDt  of 
view.  'J'hu£,  int-reflsed  |irc6sur«  occurring  in  a  young  person  and  a»donated 
with  exteruul  aigiis  of  influinmatiou  k  far  more  likely  to  be  the  result  of 
cyclitii^  than  of  luiv  other  malady.  TIiIa  fiict  should  be  carefully  borne  lo 
mind,  ttincv  there  are  g<x>d  rr-jison?  for  b(.^ie\-iug  that,  by  inexpericDPiid  ob- 
servers, pyelitis  i=  BonKtimos  mistaken  for  glfitioonia. 

8.  MiBcellaneoUB  Signs  and  Symptoms. — Wliitimiug  uf  the  ej'e- 
laahtt  and  eyebrows  lias  been  observed  to  fullow  cyclitia,  espcinally  wheo 
due  to  sym]«ithrtic  niiat'liief.  The  elinngv  may  pick  out,  so  to  i*{K-nk.  cer- 
tain UiiU  of  liair,  or  it  niuy,  U-^  (-ommonly  [MTlinp*,  nflect  the  brows  and 
lashes  as  q  whole.  It  has  been  suggested  that  tlio  blaoching  may  be  ac- 
counted for  on  the  gronndfi  of  tnere  coincidence;  that  no  real  conoertion 
exists  between  the  two  conditions.  Sufficient  cases,  however,  liave  now 
beai  reoord«d  t4i  render  that  explanation  improbable. 

One  additional  symptoiu  remains  U>  Ih>  tnentioneil,  namely,  tlie  entoptie 
phenomena  nomctimett  complained  of  by  patienbt.  TIipm^  nsniime  subjeo* 
tively  the  most  curious  and  fantastic  ehajK-s;  tliey  may  be  likened,  for  ex- 
am{^ef  to  flies,  cobwebs,  Lace  eiirtaias,  boctlea,  ootop!,  "floating  blacks,"  ■ 
"daneiog  squares,"  rapidly  rotating  rings  of  oolorol  fire,  and  the  like. 
They  arc  capable  of  compromising  vision  wriously,  aud  comjx-l  tlie  sufferer 
to  twist  his  bead  about  in  vnriou.'*  ways  in  the  vudeavor  to  avoid  the  ob-  I 
strmTtidii  they  give  risie  to.  In  gcnwal  li-rms  it  may  bo  said  that  they 
arc  9U(^cHtive  of  deep-seated  lesions  in  the  vitreous  or  tbc  retioa.  When 
persistent,  therefore,  they  should  be  regarded  as  of  evil  omen. 


I 


PHOOBESS,  Dl'R.VTION,  AND  TERMINATIOS. 

Aa  regards  its  oourae,  an  iritis  or  cyeliti-t  may  be  acute,  mhaeute,  or ' 
chronic  Acute  iritis  speedily  raiohes  ita  acme ;  the  riliary  redness  then 
usually  fades,  pain  bccmniee  1»:<,  and  the  pupil  (unless  ta^^ced  down  by  ad- 
hesions to  the  lens-t«psnlo)  rearta  promptly  and  aatislaetnrily  to  atropine. 
Within  from  four  to  eight  weeks  all  signs  of  inflammation  have  tisually 
disappenred  ;  iiKleed.  there  are  eicejrtioual  ca*e8  where  a  fe«'  da>*s  suffice 
for  the  cure  of  the  aflVcciou.  Recovery  may  occiir  without  nsidnal  adhe- 
Hiotts.  More  eommooly,  however,  au  attentive  examination  will  diwloae 
tho  existence  of  one  or  more  syneehiie,  or  of  spots  of  ptgtneDted  lytxipb 
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upon  the  nnierior  cnp«ulp  of  llie  lens  (see  pn^^  27]).  Sometimes,  too,  the 
color  of  thp  iris  may  iJw>w  jwrmanent  changes  (see  jage  2o8).  As  will 
be  explaioed  tu  detail  Uter,  certaia  iusUinoee  of  acute  iritis  manifest  a 
mai-kiH)  Icodtncy  to  recur  umler  tbe  exciting  influence  of  trifling  oauftea, 
mtvh  as  pxiHciuri'  to  cold  or  \t*el.  SuI)ik-uU>  itiw!),  us  injplied  hy  tlit>  name, 
aiiov  slighter  KigiiH  of  influinmutiuii  Uiau  tlie  acutt-,  but  rtiu,  u»  u  rule,  a  more 
tedious  oonreo ;  moreo\'<.T,  thi>y  practically  always  entail  Hynocliite  or  other 
permanent  eequotae.  Pure  c^i'olitig — a  rare-  affection — is  ««si>titiAlly  ohronic. 
It  it;  very  prone  tu  relaiiee,  Quil  is  nmrkeO  giiiiply  by  a  faint  dlinry  bliitili, 
a  vitreous  huzc,  and  keratitis  pnuctalu.  ]u  mild  tu-^c^  both  Uic  vilnwud 
liiiinonr  ami  llio  coriieji  may  clear,  iiltli'uij^li  a*  rttgiinls  tin;  latUTii  few  pig- 
Divntt-d  ifpot*  often  remain  for  years  to  tt-ll  tlif  talc  of  former  nii»i-Iiii*f.  Xow 
and  offtLin  iritis  h  ebronie,  either  from  tlH>  outset  or  after  iwM^iuj:!  throU|;h 
■  pretiniioary  acute  or  siilxicute  phase.  It  in  then  characterised  by  some 
irritability  of  iliecye,  together  with  a  silugg)»hand  Hlightly  coutmctcd  pupil; 
altliougli  tlie  iris  luay  or  may  not  be  apjirednbly  thickened,  yet  exudative 
chugei  are  genemlly  present. 

Inflamination  of  the  iri»  or  ciliary  body  may  be  associated  with  copioiiB 
bemwriiage  into  the  anterior  chamber,  Br  aonae  authore  tliia  is  regarded 
as  constitnting  a  definite  morbid  enti^',  but  others  look  upon  the  bleeding 
as  a  oomptioation  merely.  To  our  mind,  there  is  nothing  apecifio  alxiut 
this  so-CBllcd  haiiorrhaffic  iriVut;  in  imint  of  fad.  extni  va<uitiDn  of  blood 
may  occur  in  any  acute  plastic  infiumwation  uffccting  cither  the  iria  or  tlie 
ciliary'  bofly. 

Under  the  name  of  ^niW  or  iniidhn^  iritis,  a  series  of  cases  has  been 
described  iu  whidi  tbp  da^ical  eignit  uf  iuflaramation  are  almottt  or  a)to- 
getber  wautiii);,  failure  of  ai^ht  being  the  6nt  8yu{)tom  noticed  by  the 
pnti<tit.  UwiiT  th«*e  einninieitai)n»  the  surfieon  may  find  many  adhf^lonff, 
or  oven  an  "  excliided"  or  "  oeeludcd"  pnpil.  From  an  annlysia  of  thirty- 
seven  eases,  Jonathan  ITulehini^on,  Jr.,'  eonelndes  that  while  this  form  of 
difleaee  "is  m'lst  communly  due  to  ix>ncv>nilat  syphilis,  synipatlietic  iiiflaui- 
■nation,  or  inherit«J  arthritic  (rlieumatic  or  gouty)  i^ndeufv,  it  Is  very  ex- 
4septiomU  in  couiK<etiim  with  ncqnired  syiiliiliK  or  tlie  ordinary  rlieumatio 
form  nf  iritis,"  This  Ntatemeut,  Imwever,  which  »p)>ears  tii  wvpr  most  of 
the  knovm  cuuscft  of  irititt,  luiLt  to  udvuiioc  luuterially  our  knowledge  of 
the  ftuhjcet.  Oiir  ovru  experience  in  tlint  "  (juii.>t"  iritis  is  generally  seen,  in 
patients  who  exhibit  no  murkod  eonslitiitionnl  tendency  other  than  extreme 
debility. 

As  already  stated,  an  acute  iritii^  may  recover  so  perfectly  that  the  mo6t 

ICBrefbl  soTutiny  of  the  eye  will    &il  to  diseover  8  single  sign  of  former 

inftammation.     ThL«,  however,  is  wmjtanitively  rare ;  a*  a  rtde,  eertain 

tfWWS  remain  which  may  l>e  nndily  re('i)gni7i<d   even  at>er  the  lapse  of 


'  Tnafactiona  «f  th«  Oiibtluiluioluglcol  Society  of  tliu  ITnited  KliigUciiu,  v«i.  riii, 
p.  II*  etM^. 
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many  years.  Th«e  are  two  in  number, — namely,  posterior  tirne^ia,  aai 
j/iffiitfTiied  apolM  iif  orgtinhxd  Ij/mph  upon  the  anterior  eaptiiie  of  tht  Itnit. 
The  fonnnr,  one  must  re(K>llect,  iwnii>liiiie<i  iindei)^  siwiitaiteuus  ru|>liire 
in  CHnMxjin-nc^^  of  the  niovc-nu-nts  of  tliir  irlH,  but  lliey  miist  U-  jirMty  n-n-ul 
in  order  that  tUb  may  take  plat'e.  The  (^rayisli  sputa,  lus  n<^tcd  previously, 
represent  tlic  capsular  attachinptit  of  broken  ottliet^tons,  aiid  often  proseot 
ao  appn.ixiiimti'ly  eireiilar  arriiii(teuieiit.  They  a])|H?ar  to  be  [leniianent 
fjubticule  and  ebroiiic  iritis,  a»  well  as  irido-tTclitis.  gi*mTaliy  i-ntiul  lasting 
rceiilt»,  so  thul  the  fuut^'liotis  of  tlie  i-rv  become  impaired  or  ulti^-ther  lottt. 
Although  tbcM-  iiuvc  I)M-n  already  toiicht.'d  upou,  tbcy  may,  m.-verthett'MMf  be 
grou|)od  toffctlier  in  the  following  way: 

1.  Few  or  many  ordinary  (losteriur  i^yuechitt. 

2.  Total  posterior  sviiecliiae. 

3.  Atlhi^ion.i  of  tlie  mf  to  tbe  (.'oniea  (rare). 

4.  "Ocrliision"  of  tiie  pupil. 
6.  "  Kxrliision"  of  the  pupil  and  sei-ondary  gkncoma. 

6.  Irregular  pigmentation  and  atrophy  of  iris. 

7.  Ivcntieiilar  opacities. 

8.  Secondary  eomeal    changes,  detachment   of    retina,  ossifieatioa  of 
choroid,  and  shrinking  of  the  eyeball. 


PATHOLOGICAL  ASATOMV  OF  IRITIS  AKD  OP  CTCLITm. 

From  a  pothologioal  point  of  view  tJiere  is  no  essential  different* 
betw^n  mere  liy|K-neniiH  atid  eoninienclng  inflammation  of  the  iris,  sinoe 
botll  (xttidilioun  un-  diara<.:U-rii!it-d  by  diiatatiou  of  tbe  blood-vottcbt.  lu 
actual  iritis,  liowi-vcr,  the  prooess  doi*  not  end  llwre:  dtapediwis  owtirs, 
the  ni«i<!K*or  tlie  irii"  iHtiiiio-  dii^tendcd  by  effuscil  fluid,  and  at  a  later  stage 
the  cellidnr  element*  of  the  imrenehyma  prtilifemte.  Small  hcmorrtiof^-s 
often  occur  Into  tlie  iris,  the  pigmented  cella  of  which  ehowr  various  alterations. 
Afi  the  net  rfHult  of  ihew  changes,  the  iritt  f;ein  tliiclcened,  while  lla  tii)MJ<'9 
become  |iervad«^I  by  few  or  many  sntnll,  round  i^lls  containing  one  or  hmmv 
DUi'lei.  This  exudation  may  remain  eonliuetl  to  the  ins,  or  it  may,  on  the 
other  hand,  \vnf»  into  surrounding  jiartii,  m  the  anterior  diamlier  or  the 
|)ti])il.  In  it»i  further  rouree,  it  may  dtNjipjH'ar  oompletely  or  I>c(\)rae  con- 
verted into  conneetivc  tissue,  ae  will  be  explained  in  detail  later  in  these 
pngtH.  Or'etitis  is  aseot^'iated  witli  similar  eliangeg,  and  llie  prudiK^  of 
inflamiuiUiou  nudergo  similar  t^ln^^fo^Iuations.  it  may  W-  unXt-'A  that  the 
cilian,-  iiiiiM.-le  ia  si-ldnm,  if  ever,  the  [Mirt  first  nflVxiwl  by  Infiammatioii, 
proliably  beeauae  ita  vascular  aujfpty  is  relivttvcly  1ms  abundant  than  tluit 
of  the  etlian,'  boily.  At  a  later  stage^  however.  it«  miiKcnhir  fibre*  may  be 
found  to  have  tinderg:one  fatty  or  other  degenerati^'e  ehangt*. 

PluKtio  iritis,  like  any  other  inllammation,  is  charaeterised  primarily 
hy  liyjK-neinin  of  the  blood-ve»wels  and  then  by  e.xudatian  of  cellular  and 
liljnnonx  pro(bu'ti«.  The  vessels  may  be  m*  (-oigorged  with  blood  as  to  ni|>> 
ture  and  diM-harge  their  coutents  into  the  anterior  chamber  {hyphtnua). 
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Tbc  exudation  eooiiflte  of  fibrin,  onlnnc^ling  few  or  ninny  louoocytce,  whi<-b 
ouDtaiD  on«  or  more  Qticlei.  It  niay  tie  fouml  in,  ii|kid,  or  bebiud  tiw  iris, 
ur  upon  the  pri|>illar>' arts  of  the  Ieii8-c»p)4ii )e.  This  deposit,  as  atiilcd 
tnay  undergo  reflor]>tion  rtr  oi'ffanl^Jilioii.  In  tlio  tattor  (tvi-nt,  t!io 
fibrin  forms  a  fwrt  of  nuitrix  in  wbicii  the  coniicotive  tisAueft  are  laiti  clown. 
Snme  III'  th*-  tnunoiiuolvar  wllo  liecomp  dungatMl  iiiiti  spindli'-shapfxi,  nnd 
these  "  tibrobla-itH,'*  an  tluy  an  tennttl,  n-main  rDniiiyrtc*!  with  one  niiullier 
either  laterally  «r  W  pointed  proc-w***  ;  blood  is  i«uppli<-d  by  otlsliootH  from 
caigting  v(«eeU.  Tbe  potyniiokiir  cells  di^ppcar,  wholly  or  in  pari.  Tbe 
fibrin  h  evwitiially  replaced  by  conuwtive  tissuo,  whifb,  although  at  first 
rich  in  cells  and  vwsols,  later  bccoiot-s  deoaer  aud  Iisa  %'as«iilar.  lu  short, 
fibroMB  or  dcatrii^ial  tist^uu  luut  now  \»-ea  ]>roduccd. 

Tbc  eSixtn  prwlui.iil  by  this  ntwly  formod  ti^Aiiv  de|>eiid  upon  il« 
positioo.  Thus,  if  ttK'  sub^nnce  of  tbc  iris  be  invadetl,  fntty  and  hyaline 
deg«ueration  and  atrophy  will  eastie  to  an  extc'nt  that  will  vary  both  with 
tbe  amount  and  with  the  jKMtitiun  of  the  exudatii>n.  For  example,  in 
slight  caaea  one  or  ntor«  9[M>tn  tuny  alou«  wiQer,  wli«rea.-i  In  severe  oni'S  every- 
thing, save  tbe  t>phiacter  mnscle  and  the  uvea,  tnny  be  repbtoul  by  irregu- 
larly piginratrd  connertive  tissue.  Calrareous  nxawieft  may  be  occssionally 
Eeea,  as  in  a  ca«e  described  by  Panas,  where  a  bony  nuclens  lay  between 
tbe  uveal  layer  and  the  "  fibres  of  Hcnle."  If  the  deposit  occurs  at  the 
edge  of  tJie  pupil  ur  upou  the  binder  surfaoe  of  the  iria,  tliea  {WiiterLor 
syoecbis  will  be  nitrt  with.  Theses  may  be  i^inglc,  multiple,  or  total ; 
and,  u  alrvady  Mtat^xl,  wlu-u  llic  cntiix.-  uvc-al  zuiiv  is  adbvrvut  to  tbc  uup- 
mic,  tbc  pupil  i»  said  to  be  "excluded."  In  all  tbiwi-  conditions  the 
uveal  layer  of  the  iris  is  eementrd  to  the  tnpsule  of  the  leiia  by  means  of 
newly  fttrnied  material  whieh  eooCaius  >'nryint;  proportions  of  round  and 
spindle  celte,  together  -with  vessels.  In  accordance  with  tbe  rule,  this  tieoue 
becomes  at  a  lat^r  period  nwire  dense  and  let«  vasKrular.  '*  Excliiaion"  of 
tbe  pupil,  as  pointed  uut,N>oi»er  or  Iat(>r  ontiiils  n»  itH  neoi^aHar}*  <<oiiHe4uenee 
a  bul)png  (or  "  cratcr-»liai)ed")  iris,  the  rpKtilt  of  presenire  by  fluid  [tent  up 
behind  lilt-  iris  by  u  mccltanicut  obliteration  of  the  eo-culM  filtnition-ungle 
of  thu  ant«^-rior  cluimltrr.  The  iri»  oocasionally  becomes  so  cunvox  na  to 
touch  tlie  posterior  eurfoec  of  the  comea,  and  in  lliat  way  one  kind  of  ante- 
rior synechia  may  be  brought  about.  It  is  obvious  that  tliis  protriidioii  cnii- 
not  oooir  when  the  poMenor  surface  of  tbe  iris  ie  tied  down  universally  to 
the  lens-<ai)8ulo,  as  in  the  otiiidition  »^|Hilcen  of  a.**  Mai  j/oatertor  nymi-hia. 
Soroetiniefi,  Itowever,  the  structuws  namni  am  a<lberent  at  vortain  phu?<'s 
merely,  under  which  rinriimst^mocs  liKralixnl  biil^ingN  of  tlie  iri»  may  be 
seen  {ffihbow  inn). 

If  not  remedied  by  operaliuii,  r.rc/u^ion  becomes  associated  with  atrophic 
changCB  in  the  iris,  which  in  that  event  loseH  ibt  reticulated  npijcnninoo,  be- 
oomes  thin,  and  lia^  a  "  wasbed-oiit"  look.  Microsoopienlly,  it  is  found  to 
be  rcprusentcd  by  a  layer  of  compact  tissue  wbiub  contains  scarcely  any 
trace  of  tbe  original  stnicture.     Its  vessels  luny  be  tlic  subject  of  hyaline 
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dt^'Micration  or  may  U-  oblitcnitcil.  When  thp  pupil  is  Milked  bj'exiidh- 
tioii,  iiocfiuiion  li*  i<ni<l  li>  rxi>i.  Tbi»  tvnditiuD  is  iwnietiiars  cmnbiBl 
mth  that  just  dwwpibnl.^iiamply,  ivtiiUfion, — allhougb  Uie  awirene  ii 
perhnpH  mnre  frfY|ncnily  thi^  ra-*e.  At  an  mrly  nage  tlie  exmlatioaii 
louud  lu  be  made  up  of  fibrin  mid  rauiKl  wlls,  wUicb  latter  i>t^iit»'  inb 
a  dcfioite  cxinncctive-tissue  menibrajie.  This  sheet  niny  be  incvrojihtf,— 
that  is,  perlbrated  byfow  or  many  small  lioW, — itirvo-like,  so  tospcsL  h 
may  hv  (x>nu«L-tMl  with  the  iHinlcr  of  thi-  iri«  by  separate  prot.'^fises,  butaii 
nioa-  !)(U'i»  found  to  overlap,  as  it  wprr,  the  edge  ol"  tliut  struclaiv.  V* 
«el8  paiw  iolo  the  obstruction  f'rvm  tlio  iris,  and  may  be  Inrgv*  CDoagh  to  U 
recognized  as  suoh  by  Uie  iiakod  cyo.  The  ptipil  niay  suffer  varioo* 
tions  by  the  contraction  ui'  ihf  ti&wly  foniied  tiiuiic.  Wp  rniist  distii 
this  form  uf  occhision  frou  uuuthcr  in  which  the  pupil  (probably  doriif: 
ftWp)  gets  blocket]  by  filiriiicni)'  matcriut  dcjxMibMl  from  the  turbid  KjunNi 
humor.  The  membrane  lurriHxl  under  thiit«  cireiimstant^s  adberei  ill 
IrxMi'ly  to  the  od|;^of  the  iris,  aud  is  hcii(«  n^tdily  detaeliablc  by  mtfol 
means.  Liu'itly,  it  should  be  noted  that  .tiiiall  reubs  in  tlir  tm(or,  dor 
rarely,  at-lual  irido-dialysLs)  have  bwu  observed  iu  ocrmin  iustancre  v\m 
the  pupil  U«mu»  "*Mvlndcd"  in  mrly  lile.  The  exptunation,  of  cxiurstti 
that  diirinp  the  ;;m\vth  nf  the  eye  the  tied-dnvrn  iris  has  become  stmthed 
aud  eventually  tnm. 

Aceordiu^  to  Adolf  Alt,'  nho  has  had  an  op[>omiDity  of  cxuniiiiif 
ftueli  11  catK  with  the  mIeroBiwpe,  the  so-called  "ft|iongy  cjtti<tat!uo"  if 
bronght  about  in  the  following  way.  As  a  tintt  Rlep,  nnmerous  hcmor 
rhflj^  orrur  into  the  pan>ui'hyma  of  the  iris.  The  oelhdnr  elements  uf  thr 
efTunett  bloixl  tlicD  uudcrgti  fatty  dc^'ucration  m  tatu,  but  tJie  8atd  {W 
gain  aecet<8  to  the  interior  ebimilx-r,  where  the  fibrin  eoagulates  and  gim 
rise  to  the  p4>euliar  and  charnoteri^tie  appcaranoe  already  likened  to  u 
ojiaque  aud  disloeated  eryslalline  leii«.  The  rwemhtaiiw,  it  may  be  adM 
in  rendered  more  reulutic  by  the  fact  tJiat  abaorptioii  of  tlw  gelatinooa  om 
commences  !ii  the  j>arl«  iieareAt  tUc  coniea,  and  pnxw«d))  in  a  sort  of  ci»- 
eentrie  fashion. 

Purulent  iritis  inrludei;  a  numlier  of  widely  different  oODditioas.  For 
e.\nmple,  llie  hypopyon  so  cominonly  ne»;ioriatefI  with  rlifumatic  or  sjwife 
iridoMjyelitls  hai^,  from  a  patholt^ical  point  of  view,  as  mut'h  elalni  to  te 
called  "  punilent"  as  tbe  wide-spi-ead  and  fotal  form  of  Intlarnmiition  lldl 
follows  ttip  imtrfln^'  into  the  eye  of  wptie  material.  Bnmdiy,  howevtr,! 
purulent  r.\udutii)n  in  di^tinguii^lK-d  fniiii  a  pla^tir  one  by  the  fact  thnt  it 
coQtainH  mnny  eelU  floating  iu  a  tltiid  medium,  In  marked  cases  iW 
|Hith')lo|;icHl  changes  occur  with  ooni*iderable  nipHlity.  Thus,  diaptdMi 
ami  elTn^tion  of  red  blood-eori»iisclea  are  quiekly  followed  by  dtviitioD  uf 
tbe  fixetl  celts  of  the  irit*.  Some  of  the  emiij^ruted  curpuselts  gain  aa« 
to  the  aqueous  Uuuior,  where  they  eonatitute  /ii/poyy<m.     At  the  tame  time 
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it6  vray  inti*  tin-  vitreous,  vr  iuto  the  poetWOT  or  anterior  charaUi 
the  ej-clxill,  TJiis  cxinia-titin  ma}-  then  become  absorbed,  or  it  may,  *•"  ti» 
contrary,  underf>o  orf!nni''jition.  In  the  latter  ev«it,  some  <^  its  contaiMd 
Ieut«c_»-t<«  are  eonvenetl  into  filimliliists,  while  irtlicra  art  destroywi.  Tbr 
fonnativectlb  incrwLwin  nuiHbi.i',tlicir  uuclei  wilargv,  niid  I  lit*  i  atcrwllaUr 
»tilt»1an<v  IxKonies  fibrillated.  Mc?aQ^rhilL-  blood-v««M'U  of  new  (iinnatiiM 
[H-n«ti-ate  the  tissue  from  n^igliborin};  parts.  As  fhr  outcome  of  ihc  changd 
thm  briefly  uutUnL'd,  graiiiilatioo  lii^ti^  ia  ultimately  replaced  by  rannectiTr 
t)H^iii<.  Actrording  to  Alt,  Ituwuver,  the  retinal  layer  of  the  cilian*  bodf 
takvs  an  active  «liur«  in  the  formation-of  these  merahranes,  or  may  even  fce 
their  fltartiiig-iwint.  That  author  rtatca  that  the  wllsproiiferato,  andfattlW 
bec'uiiie  oouvi'itfd  iuto  TOnneetive-tissiie  fibre*.  The  pigmt-nietl  poTtioncf 
the  pars  ciliaris  retinw,  too,  he  eayg,  may  eiifTer  Ntnilar  changeo,  so  tiial 
a  eeri»«  of  cylindrical  and  bnmehi>d  procefisex  may  be  seen  f^wing  tatu 
tJie  cyolitic  nwrnliraiw'.  He  compares  the  section  of  these  eicreflcenwi 
witli  "  the  glandiilffi  tubiilosfp  nr  tlie  epithelial  i-ylinilerv  of  au  epitheliuma.^ 
The  9tres»  of  theee  x-ariotm  alieratinns,  be  it  notid,  fnlU  mainly  upon  tbe 
smooth  part  of  the  ciliary  body.  Treacher  Collins  bclicvt-s  tlial  the 
oylin<lrt('«l  ovei-gntw-ths  result  from  a  hyperplasia  of  the  tnbular  glauch 
described  by  him  as  exisliu)^  in  the  pigoionted,  or  oiiti»',  portion  of  the  psra 
ciliaris. 

Tubukr  outgrowth!*  ci-rtalaly  oA«n  exU-ad  into  tiie  vitreous  from  tl» 
pars  oiliaris  rctiun.  fiiit  it  is  difficult  to  nee  liow  they  can  be  dtrert 
produttd  of  the  proliferation  of  (he  extemnl  (pipmontcd)  Ktrnttim  ati>oe. 
It  seems  reasouable  to  attribute  them  to  overpTOwths  from  the  cftliinius 
or  rod-like  ccIIb  of  the  internal  etratiim,  into  which  plgmeDt  ^ruiulct 
have  l»een  enrried  from  tJie  altered  and  depenerated  external  la\*er.  Ac- 
cording to  thi«  view,  therefore,  tlie  pignifritation  is.  a  seeondary  proco^ 
merely.  ^ 

Tbe  formed  cyditic  membraue,  tbeu,  is  made  up  of  fibrillnted  connective 
tJmtie,  which  contains'  eel U  of  varione  kindit,  cylinders  more  or  lef>«  [ttg- 
meiifed,  blood-vesuiells,  fibrin,  and  amorjihoiis  material.  The  v(«8c>U,  whitJi 
are  extenKionii  from  thone  of  surrounding  part^  frcqiieutly  rupture,  so  thit 
irregular  himpn  of  pigment  may  be  found  scatttRxl  here  and  ibere  thriKi^- 
out  the  newly  formed  Itsj^iK-,  Ata  later  stage cyclitii"  nienibraiH^  may  wiffer 
any  or  all  of  the  metaplastie  chan^  to  which  the  eonneetive-tissuo  aerira  is 
liable,  TliiB  ie  wjual  to  siiying  that  fatty  degeiieratior  may  tnke  place,  or 
that  cuhiin'ouB  ur  usseouti  de|MJiiilH  may  be  observed.  Ajiart  froai  tliid,  tlie 
menibmm-,  like  all  recent  coniKtHivc  ti^iie,  may  undergo  progreeaive  eon* 
troetion,  and  the  nutrition  of  tlie  neigliborinp  parts  may  thereby  be  affertt'd 
in  the  most  disastrous  way.  Thus,  eninll  pj-sIr  may  l>e  met  with  lying  be- 
tween the  poHteriiir  [>art  of  the  pill's  ciliaris  retime  and  the  Hubjacent  pigmtot 
layer,  or  the  retina  may  become  detached,  or  the  choroid  separated  from  the 
aclera.  It  is  by  no  m<'aus  unoomnion  for  n  layer  of  newly  formed  material 
lo  poBfi  acroiH  the  vitreouH  chnmlier,  swatliing,  bo  to  ttpeak,  tlu>  poeterior 
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surCiw  i>f  'l>f  cryatalViiiP  IciiTi.  By  siiljswjimnt  ^tlirtnliage  t\m  may  ttiniBt 
llip  Icni  ana  tTinral  jiajt  of  t\ir  iris  towards  the  (-((rnca  ami  at  the  same 
liine  drag  tlic  root  of  the  ii-is  backwani  and  th«  clliarj-  lK)cly  from  it» 
matrix.  ^^^  'E  Wouhl  serve  no  ueefu]  piiquwe  to  dwscribe  all  tliv  |ioe»ibli> 
BKulifieations  ttiut  tuay  <>itsiie.  It  imiBt  t^uflit^^t:'  lo  n>uiiiid  rcaiicrs  that  llicso 
liai".  b«'"  ''"'"I'tnitcd  in  ait  earlier  jjurl  of  lUiit  article,  U»  wliicb  liiey  are 
KferreJ  for  lurthir  dvtaiU  (sec  i«gtf  2S0). 

BTIOIjOOy. 

It  has  been  oompiitod  by  various  viritersi  of  authority  that  iritis  fur- 
BJglirs  fp'in  two  and  thive-teiiths  ])er  cent,  to  four  per  ornt.  of  all  oplulialmic 
case*.  Tht  iliBMise  i*  ix-rtaiiily  an  uiicommnii  during  tlw  ilrst  6iWa  jwin 
of  life  a»  it  is  dating  ttid  ajw,  and  is  iinx^t  fi-wjiiontly  mot  with  lietwopii  tbe 
tnenlictli  aiuJ  the  fortieth  year.  Tlieiv  appc-ar  to  be  gtHtd  grouiida  for 
lilt  current  belii'l'  that  it  affetls  rueo  iu  gruntcr  rvlativf  projjortioii  than 
iromw. 

Sjrpbilis  is,  without  doubt,  tbo  most  Mmtnon  pr^isjxisiDg  cause  of 
iritis,  uloat  .lulhrirs  iTtHiit  the  veimn-al  disrinler  with  fifty  [K*r  «iil,  of  all 
taata,  but  idai  wtioiati-  iis  too  low,  us|KHrially  if  hrrctiitnry  ifvpbilis  be  takvii 
joto  aecaiiut,  and  tbv  |)r\>i)ortiou  probably  ticMoear  sixty  pcrt-ent.  Rhcuriia- 
tiam  is  rps|K)nAible  for  most  of  tlio  other  c«j$es,  *o  that  vrv  «\\q.\[  not  t)0  far 
wrwig  if  HT  lay  thirty  jjcr  wnl.  lo  the  scon?  of  that  ailiiii.'iit.  Th«>  roinaining 
t*n  pfr  wuL  are  due  lo  varirjii»  cauw!*,  of  which  iiiitirits,  goiiurrhu^n,  gout, 
uiabrle^,  nnj  malarial  and  otluir  fevora  are  ])roh<il>ly  the  mo«t  iin]K)ruinl, 
'Wmav  vfliy  tills  Atatonietit  by  myiitg  that  of  every  ton  cams  of  iritis,  six 
"i^l  iu  all  likelihooil  be  tli«  rwult  of  syphilii*,  inherited  or  nrquired,  while 
^nfw  will  be  cuiiwd  by  rheumatism,  nod  one  by  aome  of  the  other  cod- 
dltiong  eaaiDcratcd  above. 

iTie  presumptive  etiology  of  iritis  will  dofx^nd  to  some  ext<>Dt  upon  the 
S^  fif  the  patiuut.  TTius,  iu  iofauoy  the  ailment  is  generally  due  either 
I"  ntlnrited  .■•yphilie  or  to  tlie  rcsiiltit  of  opbtlialmia  neonatortim  ;  In  oldi-r 
™ild(v[|  Ji  j^  iiiiir<<<L[  by  iiilK-ritt-d  8yphtli»  or  by  traumalifim  ;  in  ndultri,  ac- 
'I'lintjgyivliilii),  rhciimntisni,  or  gonorrhoea  wilt,  oa  a  rule,  be  found  to  lift 
*'  til''  mot  of  the  matter ;  whilst  In  uld  people  it  is  iifiitally  obwrved  a» 
^  ^Tiel  to  some  operative  int«rfereuee  with  the  ei-eball,  such  as  cataract 
«ir»rtion. 

■Ulhough  in  a  majority  of  raj^ps,  ibcn,  i*ome  constitutional  condition 
l"^spDBei(  lo  iritis,  yet  it  must  tx-  rcmr-mljcred  that  in  many  instancx^,  if 
*""  in  all,  an  c-xciling  utu»i-  is  niso  pivsi'nt.  For  instanrf,  many  rheumatic 
-  JilirijtB  <U'finit«ly  dntv  tlieir  first  attack  of  iritis  from  ex(H3Sure  to  cold,  from 
n^'wigwl  reftding,  or  from  a  >ili'^ht  injury,  A  similar  §tateiii<'nt  isijcrtainly 
""Stf  n-philift.  \  ftUVffHm  nmst  be  t-aruJUl,  tlierffore,  not  to  iiiiHiakf  out 
w  tilt  other,  a  warning  that  is  all  the  more  necessart'  since  the  sufliiier 
•"Hiaclf  may  be  fiilly  alive  to  the  exciting  «ni«c,  but  may  conceal  or  may 
w  uimw&re  of  the  predisposing  cati^c  of  his  iritis. 
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It  wa»  furnu-rly  tiiuglit  tJiat  l{ii>  nuiv  iiie|M.->ctioii  of  an  iuflnnMul  im 
would  enable  the  surgeon  to  nrrivc  nt  n  cJeKnite  coiu-tiittioii  with  rc^nj  to 
rtiologr,  so  thnt  n  good  deal  of  i^lrtst^  wa^  uaUirally  laid  upon  the  cliutcal 
appeaiaocc  of  lUe  eye.     Thit^  idea  lui.'r  iiow  btt^  taiyi^ly  Diodificd,     WbUt± 
there  are  infttanct'H  in  wlilch  the  nature  of  n»  iritis  iimy  be  diagtMM«d  in 
t}iat  way,  there  are  lit  lea^t  an  equal  iiiinilH>r  of  f^ae^  in  n'hieh  siicb  a  tes!t 
gives  no  indication  wliiitcver  hm  to  tlie  C4jnstitiitional  catioe  of  the  infbni- 
juatiun.    As  a  mutter  of  fact,  a  decinion   upou  tlic  latter  point  niuet  be 
based  in  iritis,  as  in  otber  uBectioue,  iipoo  many  roiisidei-ations,  of  which 
tilt  most  iiiiportaol  are  a  knowledge  of  Uie  previons  hintory  and  rondition 
of  llm  patient.  lii«  present  stale,  tlie  salient  fiatiin's  of  the  ocular  attact, 
and  Uic  i^jfccts  of  trcatumat.     In  other  wards,  the  anatt>nii<'al  diaguoMie  ha: 
oome  to  oot'iipy  a  more  or  Uw  ^iobordinHtc  position,  and  is  appraktl  to,  nt 
a  rule,  merely  m  vonlirming  or  nc^tiving  an  opinion  ■rrivt'd  at  frois 
other  data. 

We  may  next  pass  onward  to  dtiw-'tisn  tbe  various  types  of  iritis  ami 
ej-clit:!fi,  iiuluitting  as  we  pp.>e«'(tl  llie  iitiuii  elititial  features  of  each.  Id 
some  of  these  forms  thff  cilian*  body  nppcar«  to  he  mainly  involved ;  in 
others  the  irie  L>ear8  the  brunt  of  inflnmmation ;  while  in  still  a  third 
cla*M  both  fetnieturcs  are  efinally  implicated.  It  would  be  almoftt  impcui- 
nible,  biiwi-ver,  to  separate  tbeni  from  one  another,  and  bo  a  ooinmon  de- 
»tcription  tiitiHt  siiffice. 

The  older  method  \\m  to  daawfy  an  iritis  or  a  eyelitia  into  seroiw,  pli 
or  piirufrnt,  ai^Tani'mg  lu  the  sufiposed  natun'  of  Ha  i[illuniiuator^'  prod 
While  this  nomenclature  ift  not  dcvoitl  of  pmctiejil  conv<^iiience,  tbcre  U, 
nevertheless,  at  l<*uit  one  serious  objeetion  to  it*  emiiloyinent,  namely,  thnt 
a  given  case  may  nt  one  period  in  its  life-history  show  a  «'rons,  and  at  anottier 
a  plastic  or  even  a  purulent^  extidatiun.  In  the  course  of  the  following 
pageH,  therefore,  an  etiological  claaitiflcmtion  will  be  adojited. 


CLASRIPICATION  OF   IHIlKMrVCI.mS. 
Primary. — Syphilitic,  rheumntic.  gonorrhreal,  gouty,  diabetic,  herpetic, 
malnnnl,  ellmm-tericj  <«rebral,  scrofulous,  tiibercidar,  traumatic,  poet-febrile, 
cache<'tic,  idio|tathic. 

Si/mpallnlic. 

Primary. — SypbifU. — Tritii;,  as  is  well  known,  occur*  both  in  herediiarj* 
and  in  ntiqiiirix)  syphilis.  In  the  former  it  is  seen  under  two  oonditiooa: 
(a)  during  the  first  eighteen  nionlliB  of  life  ;  (6)  at  n  Inter  period,  when  it  is 
met  with  cither  alone  or  along  widi  iuteratitial  keratitis. 

(a)  Infantile  iritis  was  recx^jriiiz).-d  and  detcriUnl  by  William  Mackenue,' 
but  more  recently  Mr.  Joiiatlian  Hotcliinson*  hat*  given  a  «^refid  account 


*  A  PrnrtiMi  TmiLiMi  on  ih*  DiktuuM  of  Ibe  Kjn,  4ih  «dilic«,  London,  1864,  p.  UO. 

*  SfplilIU,  I.i>niluii,  1880,  p.  SS9. 
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oF  h,    Aco»nliii)(  tu  Uie  Istit-iiaaied  ubservpr,  Hie  mnbidy  n>mni<-ni'e<  at  the 

flVenigeagc  of  ahout  five  mo^th^  atft^u   fi-mn]cs  mare  onm  tlinii  ma1<>«, 

attacks  one  or  tK>tli  vyv9,  unci,  nllluiit^ii  gpni'nitly  »Mux!iatfil  with  n  pntty 

Ct^ee  exiMlatifin  of  lyiitpli,  U  ant  ninrknl  by  much  mhicns  of  tlie  rye.     The 

mmea.  as  a  rule,  remnini^  pcrfoc-tly  vlcnr  ttii'uugliout  tlii>  attJiclc,  and  the 

Mlraent   in  attemlcd   by   fow  of  tbc   mort-  severe  syinptoras  met  with   in 

utility     Most  o{  the  va^ei  sliuw  one  or  more  of  the  sigtis  of  hereditary 

ttinty  aft  aichej(ia,  |»»inasis-iike  or  'nher  t-utiuieous  eruptions,  aphtluc  or 

MfK>  niMiiit  tlir  mouth,  i-iimiylumata  nrniiml  tlio  aiiiiri,  or  "  .smifllcj^"     The 

ptd^iKiAiii  '»  favuraUe,  pnivid^d  iitomirial  tnntntetit  be  wlopU'd  in  good 

lunc.    Mr.  Hntfhinsoa  believes  tliat  this  form  of  iritis  "is  nmongst  (he 

rarest  of  the  CTnijiloins  of  herwHiary  syphilis." 

(&)  The  iritis  met  with  in  older  suhjpctff,  as  already  stated,  may  occur 
alone  or  along  with  iDteretJtial  keratitis,  lu  the  former  cbsp  the  iotlnnmia- 
tiuu,  as  a  nilf,  appeam  lu  begiu  in  tlie  elliary  body  and  to  Hprewl  to  the  irin 
■t  a  later  ata^-.  Strictly  itjivakiiig,  tiicn-fure,  it  is  an  iridu-cj'ditis.  Itis 
recognition  tnny  be  diffieiilt,  bitiiiiAe  in  many  liislniiout  do  very  obvious 
8^ns  of  h<.-ri-(]itar\'  ifyphitis  ran  \k'  niA<lc  out.  Fur  example,  it  not  infre- 
qiwntly  oci'iirs  in  n'^ll-^ronn  and  tinely  developed  patients,  whose  teetli 
are  above  snepicion,  and  whose  liirceg  hear  none  of  the  ap{)earai)«e»  held  to 
be  diaraeteristic  of  an  inherited  taint.  At  the  aanie  time,  a  pro|»<^rt]on 
of  the  CBAC^  are  deaf,  while  a  certain  nnml>er  show  other  eye^ymptoms, 
aiij  for  ejutnple,  diiM-niiiuittvl  chonmlitis,  whic-h  are  ^m>ni]ly  attributed  to 
syphilia.  The  fiimily  history  is  nf  great  imjiorlanc'e,  and,  when  it  ean  Iw;  ol>- 
taioul  V.  ith  any  approach  to  tru st worth inees,  may  often  eWr  up  the  etiology 
uf  a  dotihtinl  ease.  Somctimcta,  too,  a  direct  iutmisi^ion  of  Hyphilis  may  he 
elieited  from  tlio  parents,  who  may  themselves  mauifest  ispeeilie  oeular  or 
bodily  afieelionft. 

Therv  are  tacts  vrbicli  indicate  that  this  iridcwyelitis  i»  elo«ely  allied  to 
ordinary  iiitvrstitinl  keratitis.  Thus,  n  pntient  may  muuifest  one  cundition 
to  his  right  and  the  other  in  hi»  left  eye ;  or  in  one  nad  the  same  eye  th« 
(bmner  may  gradually  merge  into  the  lalt«r. 

Althui));h  var}'in^  witiiin  wide  limits  a.-^  to  age,  yet  this  form  of  specific 
irido-c^'clitis  appears,  upon  the  averuj^i',  at  aWmt  t^vt-nty-one.  Uoth  eyM 
are  generally  afleet«l,  but  the  dismse  ricldoin  atlmlw  them  rtimnllaniimgly. 
The  eye  hecomcH  irritable,  unable  to  Ixar  the  light  or  U>  get  thiiingh  miirh 
work.  Ciliary  vong»tiou.  purplish  in  hue  and  palvhy  in  dietributiou,  is 
prr*cnt.  The  iris  reacts  lo  Hflht  imjjerfectly  or  not  at  all,  altlioiii:h  [jos- 
terior  syneehiie  are  ^Idum  obBcrved  in  mild  i-txuvs.  Sumelimeu  the  pupil 
may  k^  hloeked  by  u  Inycr  of  grayUli  malarial,  which,  sinci*  it  adtierei  but 
kKWcly  to  the  edge  of  the  iris,  may  In^^  a--ntu<''l  to  have  lx.-uii  iLmwu  down 
Avhh  tlic  nc|iieouA  humor.  The  ivmut  iii;i_'.  >lii.w  thai  ivmiii-kahlc  up|N'ar- 
nnec  fomw-rly  spoken  of  by  na  as  "oross-hHtehint;"  (se<^  [mge  27.^)),  while 
punctate  deposits  of  various  sixes  are  constantly  present.  A  common  ccin- 
ditioD  is  that  of  a  dense  blaish-vrbite  pla(|ue  of  triauj^ular  outline,  whidi 
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lira  cleep  in  or  behind  Uie  lower  balf  of  the  TOrn«i,  ami  n-liicb  reaolu 
from  orgnnieatinn  of  the  punctate  Jejiofiitfi.  ToneiKB  U  o>isentiBUr  Sar- 
tiiating,  l»eing  mtw  alHtve  and  iiuw  W'lw  noniial,  a  tseritm  of  change* 
thiit  may  take  pliicc  viilh  great  rapidity.  8<.<o<)iidBt^-  glaucoma  fonnE  a 
nttumou  t^oi^ucl.  Lastly,  diiMciiiinutu)  cboruidal  ctiangot  are  uow  ami 
again  obi^n-ed. 

What  bu^  bocti  said  rogni'diiig  the  late  iritis  of  inh«rit«d  syphilis  uiay 
he  Bunimed  up,  theu,  a»  follows  : 

1.  It  cwwiirti  at  tlip  aveiTigt  age  of  twenty-one  years.  2.  It  ofU'M  uffVrt* 
those  who  ]H»s9c«i4  a  fine  pbysiqiie  and  show  no  other  signs  of  hoivdtun' 
taint.  3.  Id  a  miijorily  of  cases  it  invtilvt^  both  eyes.  4.  It  nsually  takn 
the  form  of  a  ftemus  irido-nclitirt;  in  otlii^r  wonJn,  it  is  rhararteri/ed  by 
dots  or  a  whito  triaogular  phuiiM?  ii[K»n  tlie  posterior  surface  of  the  cornea, 
and  \»  apt  to  lead  to  se«'ondflry  glaucoma.  Itapid  variations  in  tenaion  also 
aro  generally  observt^  6.  Less  commouly  it  isof  gummatous  or  of  plastic 
tj-pc. 

Allhongh  tht'  cxistenw  of  irido-cygliti*  may  W  sonietimtM  dcinoustrattd 
during  the  course  of  mi  int^^rstif  iiil  l«'mtiti*,  yet  more  oomiuoiily  its  ttgat 
are  not  r«.-ogrti)!od  until  the  ronira  hn.*  oi>mmeiii?rd  to  cWr.  This  Act 
renders  it  somewhat  difRi^iilt  to  say  whether  the  firnt-nanied  affection  should 
be  reganlcd  an  eoexiatent  with  or  setionJani"  to  the  keratitis.  It  may  hr 
aesumeil,  howevor,  that  cyclitic  changes  are  present  in  every  case  of  pami- 
chymalou^  k^mtitiK  riiat  hIiowk  rapid  \'jiriatioii  in  t^uion,  roarkol  tendei^ 
ncse  of  the  eyeball,  or  swelling  of  the  free  edge  of  tlie  uppi^r  tid  ;  in 
ehort,  vlienever  the  eyniptoms  of  InfliiiiiniAtion  rciu^h  iin  iinnsually  high 
pitch . 

Jn  ac((uired  eyphilis,  ns  in  hereditary  disoniie,  irido-cyclitis  is  met  with 
at  two  pcriuda  :  {a)  >vilhin  the  first  nine  months  aAer  infection  ;  (6)  at  a 
much  later  period  of  the  di[*ease. 

(a)  The  lunnl  form  of  itjKviAc  iritln  is  distinctly  a  aecondanr  plK-nome- 
iion,  and,  for  obvioii«  reasons,  is  aliutwt  exclusively  iviifim-d  to  adults.  It 
generally  makes  its  appeaiitm^  within  the  JirHt  nine  months  af^er  iafectioo, 
thus  roughly  cuinwling  in  ()oint  of  time  with  the  sore  throat,  the  flyia- 
inetricnl  ulcers  of  tlie  tonsils,  and  the  carlitT  cutaneous  eruptions.  IIa  de- 
pendence tijMjH  syirfiilin,  howevof.  may  or  may  not  U'  easy  to  make  out. 
Thus,  it  is  a  simple  mutter  t^i  assure  oneself  of  the  relationship,  pmvi<!f«l 
tlie  pntieiit  show^  other  i*eeond«ry  fiyniptoras,  or  gives  a  clrar  pcnfonat 
Eccount  of  an  infiTttng  cbaiicn-.  If  thi-  exi!'t<'n(>c  of  a  vciienwl  complaint 
be  denied,  the  .surgeon  must  base  his  conclusion  n[»on  other  evidence,  such 
as  the  ap|>earancc  of  the  inflamed  eye  or  even  the  effects  of  mercurial  treat- 
ment. It  lit  not  unrtimmon  for  patients  to  sny  thai  the  ti"olib!e  Ik^ioii 
after  exposure  to  edd  or  to  wet  In  other  woi-ds,  they  are  fully  aware 
of  the  iinrae«liate  exettiug  cause  of  their  ailment,  while  (piite  [wssibly  they 
know  nothing  whatever  of  its  prwHs(»o«ing  cause.  Hence  full  inquiry 
eliould  be  made  hito  tlie  ixirsonal  hiBtory  of  e%-€ry  ease  of  iritis,  aud, 
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possible,  the  patient  should  be  thoroughly  exunincd,  so  m  to 
find  out  whether  he  ha8  nny  signs  of  8«»ndaiy  gvphilie. 

The  iritis  of  sectindarT  sTphili?  is  ni^arlv  ahravs  of  plastic,  or  rather 
adlit^ivt',  type.  It  ha^*  eonjioratively  liitJe  tendency  to  recur.  At  tin?  out- 
Mi,  inflamtnation  is  usually  limits  to  a  «ngle  eye:  Boeck,  among  one 
biinilml  hikI  !wnty-«ix  |«tipiita,  IuhI  hut  two  in  whom  the  disease  com- 
tneiMxtl  in  hotli  eyes  nJniultant-ouHly.  Aocordiug  tii  Arniiioi),  the  U'(t  gea- 
erallv  saffers  before  the  right  rye ;  bitt  iti  a  majority  of  llie  meeo  (Jie  nilment 
eveutaaliy  becomes  iMluteral.  Syniptomit  ehow  a  wide  diversity  os  regards 
their  -teverity.  They  may,  for  exam]il«,  comprise  merely  a  faint  ciliar}' 
bliuh,  trifling  jibotopbobia,  and  »lighl  local  discomfort,  together  with  a 
discoloral  iris  and  a  (xjntmi-ied  and  dintorted  pupil.  Upon  tlic  other  band, 
redtwat  may  Ik-  innrlied  mid  jHiiii  st^vfro,  the  iriii  being  greatly  tbickeiK-d 
aod  mimeroits  |x»sterior  synp<'bire  lieing  present.  It  is  more  important  to 
note,  however,  that  a  certain  proportion  of  cases  manifest  cliaracteristic 

which  permit  the  surgeon  to  identify  the  cause  literally  st  a  glance. 
U-gin  ■with,  there  are  tlie  so-called  juipulefl  or  condylomata, — that  is, 
mall  raised  maw>es  einbalded  in  tlie  iris,  and  seldom  exceeding  two  or 
thtfe  in  number.  They  an:  mrmt  (■"oromoiily  met  with  in  Uic  pii]»illary 
aooe,  although  they  may  Ik-  observi-d  iR'cas'iormlly  iu  other  plmiw, — for 
instance,  the  periphery  of  the  anterior  cliauiber.  Commendng  as  small 
pwatii,  ihcj-  inctpaae  in  size,  and  very  exifptiuimlly  may  even  become  bo 
large  ai  to  tondi  the  posterior  surfaee  of  the  cornea  ;  but,  as  a  rule,  their 
diameter  is  M-ldum  niorelhtin  tWM  nii1limetri^«.  ^^'llile  this  i«  taking  place, 
tbeir  color  cliangiv  from  u  rcddisli  broivn  to  mme  lighter  hiie,  and,  upon 
UBiog  a  ranpnifyinp  gla«,  nnmeroiis  fine  vps^els  mny  be  soon  to  surround 
them.  Finally,  they  disappear  completely,  or  leave  behind  Them  broad 
arc-shaped  syitecbiw  or  thinning  and  atrophy  of  the  iri»  at  the  places  where 
tl»ry  were  itjtuated ;  exceptionally  an  actual  UttU-  in  the  iris  iiiark.t  the  jtoiiit 
n-h«v  a  papnle  furinerly  lay.  These  condylomata  have  a  brief  and  tran- 
sient lifivhiitonF-,  HM  tliat  wi-  may  atKXipt  them  aii  occurring  at  nunie  stage  in 
the  course  of  every  case  of  siK-cific  iritis.  A  white  line  is  not  infrequently 
notion]  at  tlic  lK>ltoRi  uf  the  anterior  clmmljcr.  This  is  due  to  the  oecntmu- 
lated  rUbriv  of  broken-ilown  oondyluniata,  wlietbLT  iridic  or  ciliary.  A 
striking  rusty  hue  of  a  localized  jHtrtioii  of  the  pupillary  edge  of  the  iris 
i<i  eoroetini'.-:<  observed,  and  in  due  in  all  likcliboud  to  (.-oiidylumatous  ma»»cs 
dilTti^etl  thniughunt  the  (ipii4ue!t  in  that  jxisiition.  Tht:^  secinn  to  m-eitr  more 
commonly  in  the  lower  half  of  the  pnpillnry  edge  than  olHowbere.  In  the 
next  place,  the  poi^terior  synechia  in  this  form  of  iritis  are  in  xomr  instances 
suggestive  of  the  canse  of  tlie  ailment.  They  are  relatively  broad,  iuex- 
tennble,  and  of  dark  color,  thus  differing  markedly  from  those  of  rheu- 
matie  mws,  which  are  usually  fine,  extensible,  and  of  light  eolor.  llien, 
speeifir  inflaniniation  is  not.  in fpe<jiiently  L'haractfri».-d  by  an  abundant 
depoeit  of  pigmentary  material  upon  the  anterior  capsule  of  the  crystalline 
lens.     Lastly,  there  h  an  additional  .'ugn  u[>on  wbicli  strest  was  laid  by 
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th«  earlier  wriUrs, — a  dinlooattoti  of  the  pitiNl  u)>ward  nnil  iuu-ard.  Iteer 
rof^riJod  this  as  rharacU'rUtic  of  syphilitic  iriti5  ;  btit  it  niay,  iu  puipt  of 
fact,  be  nut  witli  in  oilier  formi%  Its  (<on!U<]priititKi,  tbcreforr,  D«cd  not 
detain  ua  in  this  place. 

(b)  A  fi>rai  of  iridi>-oyclitis  is  occaftioDally  seen  many  ypars  after  vene- 
n<al  infi'ctinD.  It  ])r*.-Ki'nk  many  iHftnts  of  atialugy  witb  tbo  latv  iritiH  uf 
bercditar)-  ijypliilits  ontl,  like  tluit  utlectiou,  i^  u  ti'rtizirv  iniU)ifL*«tati«PD.  But, 
cvntrarv  to  ttio  rule,  it  in  uminlly  l>!Iiit<^r:kl,  oik)  yii-l(li<  to  it  long  oounte 
of  ntcrrciir^-.  Wbcu  it  ocvim  iti  (u^.'^ooliition  witli  otlit-r  late  itisorilrn.  as 
di^si^minutod  phorriiditis,  gnmninta  of  ibe  muscles  or  visoera,  |»orio6tit», 
or  ouviitt,  the  roeo^^iiition  uf  il^  ori^iu  will  be  eimple  cnougli,  but,  in  tbe 
nb^eiiot^  of  tlio^-  nigtti^,  a  caiitsil  dia^nnaiit  can  \te  r«aclK<l  only  from  tlie 
tiistorv  of  tiu!  case.  The  atlection  in  ninrki-d  by  dot«  upon  tite  jHniHerior 
surfttoe  of  the  eornea,  by  a  vitreous  haste,  and  by  a  liability  to  aeoondary 
g]au(^)ma.  Thei*e  i»  but  little  tendency  to  the  tbrmation  of  poeterior 
Bvnechiie.  In  some  inetaut-'es  condylumata  apjtrar  Ut  have  l>eei)  presfut, 
if  we  may  judge  by  the  de|>reH*ed,  sUity-blue  BjKits  about  the  jiupillan* 
edge  of  the  iris,  Strietly  Hpmkitig;,  llnwe  Hliotdd  be  n'pinlctl.  [K>Hia|is, 
not  Its  euudyloniuta,  but  on  gummutu.  Arlt  hu»  luude  llie  iQi[iortiint  ol>- 
scr\'ulJon  thai,  provideil  iJie  pupil  t^aii  be  fully  <ltlfltod,  the  latt«r  may  evta 
bo  rw'TOgnized  in  tlie  flat  portion  of  the  oiliarj'  body. 

The  following  eonehisious  cau  be  drawn  oune^Tniog  this  form  of  dises!« : 

1.  Ilia  seen,  upon  the  average,  about  Ihirleen  years  oiler  the  primary 
sore. 

2.  It  gonemlly  involves  hoth  eye». 

3.  It  tahefl  the  form  of  an  irido-eyelitis,  and  k  sometimes  associated 
with  the  formation  of  gtimninia  in  the  iris  or  the  eiUarj'  body. 

4.  It  may  exist  aloiip  with  other  tertiary-  symptoms. 

lihcumtrtimn. — The  qualilyin)r  adj«"tive  "  rheumatic"  has  lieen  appliml 
by  some  writers  (o  any  iritin  b*'liev«i  to  be  rwuswl  by  cold.  Apart  from 
tjiis  loose  use  of  tin-  term,  tht-n-  tan  U-  no  doubt  that  rbcunuitijiii)  (acute 
or  chronie  nrticuhir)  i»  cupaUle  of  prL-d)H|x>siug  to  iiillenimiitiou  both  uf 
tlic  iri«  and  of  the  ciliary  body.  The  evidenee  upon  this  [>uint  in  clear 
enough.  Tn  the  firi«t  plftpe,a  delinite  family  or  [xr^onal  hi»tor\' of  articular 
rheumatism  may  be  made  out  in  tmmeron^  rasf-s  of  iritis  fiir  whidi  nu  other 
cause  tan  lie  found.  Symptoms  that  are  generally  rt^^aixletl  as  rbeumatic — 
for  example,  Inmhaf^,  neuralgia,  sciatica,  torticollis,  erythenia  nodo^int,  or 
pains  in  the  articulations  or  fascije — are  relatively  common  in  theiU'  com*. 
nml  may  allcrnatc  with  swollen  jointK.  The  {latients  art;  n-markably  sen- 
eitJve  to  cold  and  to  dump,  while  variations  in  weather  are  much  felt  by 
ttiem.  Tlie  rulapacs  of  iritis  appear  to  hv  niwrt  frp<^ncnt  in  winter  and  in 
Bprinf*. — i,r.,durinp  the  two  reasons  when  rheumatie  affections  are  acknow- 
ledged to  be  moot  prpvalnit.  Then,  in  a  well>markcd  group  of  «i«aei  irittB 
altemateg  with  acute  or  subacute  rheimiati^m  ;  that  13  to  say,  wIh-ii  the  eycB 
are  affected  the  joints  are  comparatively  well,  and  ricetwrMl.     Ijiutly,  in 
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anotltpr  groop  iritis  nrctirx  every  ttmo  the  juiatx  bcooniP  gwollcn.  Thcro- 
foTv  wc  coDoliidc  tbflt  rhouRtoli^ni  ani]  the  rheumatic  {liBtlicsis  are  powerful 
pn.<li3|NHiiig  cuii3e<  ut'  iritlu-cyulitis. 

Thf  itiflaiumaiion  luuy  nfTect  one  Or  both  eyea.  It  iii  f«[»)x-inlly  prone 
to  rcliijiw,  and,  iixliitxi,  It  iii  i»i>  »'\riL"Z'i:i(i'in  ti>  miv  (liiit  rtTtirn-nt  iritis 
u  gcncrolly  due  to  rlininrntiniii.  Tyjmul  i^iw^  an'  cliann-terijtcii  by  iiiarki'd 
lihotupEiobiii,  lacri-miition,  iiml  ciliary  redness.  Pain,  whlrli  is  very  liable 
to  SMUtue  a  {nrr'xytiriuil  ly)K>,  U  olWn  kq  intense  as  to  deprive  a  puiiont  uf 
rest  eitUffT  by  nij^bt  or  by  day.  It  bIkiws  a  Btriking  tfiidency  to  radiate 
intn  ndgbUmDj;  {urte,  siidi  an  tb«  lim'b»id,  H^tdp,  chwk,  Bi<l(>  of  tite 
nose-,  and  up|MT  gums.  It  aumL'tiiu<»  n-ncbi's  m*  exquisite  h  pjt^-b  that 
the  patient  dread*  tbo  Iwiat  toueb,  aud  i^uuiplnitis  loudly  that  tbe  pillow 
hurts  hitn,  tliitt  be  cuiiiiot  Ixmr  to  liavu  bis  hair  briiHln-d,  and  nu  forth. 
There  is  not  much  K'ndeDcy  to  <^llii«ioD  uf  lymph,  and  hvnco  the  iris 
seldom  .ibows  any  marked  structural  chiiD^c.  Coailyluinata,  of  cuursc, 
an  never  olw^-iTt-d.  Poslerior  syuwbiit-,  wben  pn-wut,  are  i*i-ldi>ni  pig- 
mented. They  arc  ummlly  lung,  tbiit,  aiul  [>oiiifKl,  and  sbow  a  decided 
dispoeilion  to  gtreteh  or  to  niptiiK'  when  iitmpinp  is  properly  applied.  Plg- 
nwntary  deposit.'*  upon  the  anterior  cajtsiiJe  "f  ihe  lens  aiT  iu>t,  as  a  rule, 
met  mill.  At  the  same  time,  a  common  and  rather  eharueteriBtie  condition 
1:4  fur  ihe  piipillari'  border  of  the  iris  to  be  fringed  with  a  narrow  band  of 
grayish  lymph,  which  is  generally  incomplete  at  the  upper  part  of  tlie 
circk',  and  which  thus  roughly  resembles  a  hurscaboe  in  outliuc.  Tbc 
oorueu  may  be  briglil  nnd  elmr;  or,  on  llic  othor  hiuid,  its  |K>slerior  siirfuoo 
may  be  "  en.i«*i-hatched'*  or  dittt-d  over  with  fine  o^jwitit^,  nitboiigb  tltcsc 
changes,  upon  the  whole,  arc  not  bo  frefpient  tis  in  syphilitic  iritis.  Hypct- 
pyou  may  occur,  btit  poasesses  no  particiil»r  significance,  while  similar  «tn> 
eidcrntionii  apply  to  hyphsema.  Some  swelling  of  tlw  free  edge  of  the 
npper  lid,  blight  chemosin,  and  tendenw^s  of  iho  globe  may  be  prtsent, 
and  indi<-at«  that  the  eiliun,'  ImkIv  participates  in  the  inflammation,  nltboiigh 
thi«  occurs  comimnitively  rarely.  Lastly,  it  slinitid  lie  addtnl  that,  nutnitli- 
standiog  numeruus  rceurn.-nt.'ed,  bight  inuy  be  but  little  alTected. 

lliere  are  two  sub-grotijis  tbo  characters  of  whicb  are  ciifficicntly  marked 
to  M-arrnnl  sopamtedt^cription.  The  first,  which  may  be  eallod  "nciiraljric 
iritis,"  bejfins  with  severe  (Niin  mdiaitng  into  ibe  various  braneJies  of  the 
fifth  nerve.  Throughout  the  txiiirw  of  tlie  disease  paiu  forms  a  uiarked 
IcAtnre.  It  recurs  with  horrible  violencM;  to\\-nn!.-<  nightfiill,  and  i»  n{\en 
out  of  all  proportion  t<i  the  objective  nign*  t>f  disease.  Irido-ryeliti.'i  eomes 
on  in  tiie  eyei'orrespondrne  t<»  tlic  side  all.-iekfd  by  llie  |i.iiii.  The  second 
tye  nuty  become  affected  later  in  a  »imilnr  way  and  under  similar  circum- 
stanceB  to  (he  first.  M<)'it  of  these  ciwre,  it  may  If  noteil,  recover  <'om- 
pletely.  The  et-oond  group  inohidcs  those  ca«c«  of  iritis  or  eyelitis  that 
ftpprar  to  be  directly  exdt«d  by  a>kl.  Many  of  the  patients  date  their  eye- 
tn'uble  from  e.xposure,  such  as  may  be  iucurred  by  drivuig  in  the  I'aee  of  a 
cold  wind  or  suddenly  leaving  a  licaLv-tl  room.     Tins  form  of  disease  may 
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attack  one  or  boUi  eyw,  and  wnuetiiui'B  lasts  Tur  a  few  lioiirs  only.     It  is 
exrvoliogl}:  proiiv  to  rclapw:  uutlcr  a  n-uc-vtal  oi'  ttie  «xuliug  ixasK, 


n. 


TAIIt.lt  UOHTRAlrTIIia  THE  ORIIIHARV    FORM  op 
Rheutnatie. 

1.  HiHorv  *if  HCUIc  Of  chronic  HTliculiir       1, 

rlivumfttieni.    or    of   ulLur    ^)-<'u1I<h[ 
"  rtwutnuik"  kvtaplonu. 

2.  PKln.    iiUoUipbdbiiL.    niid    iDorymmlon       3. 

tiinrkfll. 
8.  Condylunuu  nf  iri*  never  uWrvud. 


4   ExodaUT*  cbftn^  rlighu 

5.  PoctoriorQni«chwun«n  Long,  UiiD.iiiid 

6.  Iri«  ofleo  ttrikitiglf  bri);ht. 

7.  '■  Cro^bntchiiig"   and   punctata    kcn- 

iJlie  rrlsliTvlv  uiic'iiiumon. 

8.  CompttKtivi'ly  ItttU-  tond«ni-y  to  formii- 

tli>n   of  pigment  upon   tlin   untorliir 
.  lt'0*>1!Bplul«. 

9.  Kot  oMocuited  with  clioniido-rPtinitu. 


8. 


9. 


10.  Grnenll}'  [trrftcl  Kcovvry  of  light. 

11.  Grciit  tendency  to  relapoe. 


kukumatic  ani>  tiTrsii.iTic  t«m«. 

Sgjikilifir. 
HUlor;  of  acquired  i^pbllit. 


tk\n,  iibolopbobia,  and  lu>FjiruitloD  not 

oqiwllv  wfll  niurkctl. 
('(ind.vlonisl!!  probablr  prCHiit  in   >,l! 

EslcQfriv*  czuda^Te  chnugo*. 
Poitciior  BynechiR  usually  abort  and 

<li.-<'|)ly  |ji|;tii«titfil. 
Iria  otlKii  dull  and  "  muddy "•lookinf. 
'' CnHs-Uittching"  and  punctota  kvf 

tilia  R'lativuty  cominoii- 
Marki'd  ti-ndvncy  la  fonnation  of  j^ 

lufinl  upon  the  >nt«ri<»  lenn-cnpiale. 

Mny  L«  H«sodAtHl  wi[1i  r'li(in>id>i-r*ti- 
uttJ«,«t  evlienced  liy  diMoeed  *pnu 
iu  tlic  ohnroid,  blurring  of  tbe  optie 
dUk,  vu;. 

Sight  oflen  liiipuind  br<tli  durin|[  and 
»t\ex  the  attack. 

Mucli  leM  tendency  to  iflajjM. 


Otmonhaa, — ^There  appear  lo  be  two  kimU  of  bleiinorrhagir  iritia,  of 
whicJi  giie  is  a  non-relapsinj:;  and  the  other  a  rolajisuig  complainl. 

Thp  former  in  exceedingly  rare.  It  is  not  aasociatwJ  with  any  ohanj^ 
in  the  joints  or  faiieiaj,  and  t-omea  on  during  the  earlier  sta|2«8uf  gouorrhua. 
It  may  afToct  one  or  botli  cyw,  ami  he  aw«iupaniod  by  symptoms  of  aevens 
inAutniniition.  A»  a  rule,  iherv  t»  iKv  exuiUuioii,  and  soinvtinui^  (lie  |iupi) 
is  (xx'opicd  by  ii  counidentblo  niii^  of  bhiish-gruy  lymph.  If  tlie  <»8C  be 
takcu  ill  hand  early,  crmiplele  cure  usually  comc«  nboiit. 

The  latter,  on  the  contraiy,  is  nut  infrequent.  It  is  met  with  dtirini; 
tbe  ftleety  Ma^v  of  Ronoi-rhiea,  and  is  nearly  always  pre»*ded  by  (or  aseod* 
ated  with)  arlimilnr  .iwelliiig  ami  pniii,  the  juint.s  maA  oDeu  attacked  being 
tiie  knee,  the  hip,  the  ankle,  the  cllww,  ntid  tho^e  of  tlie  haad  and  fuot 
Pain  atwmt  ihr  fiw)t,  and  raptx^ially  of  ihe  plaiitiir  fuwia  ami  jiartft  ulxuit 
tbv  tendo  Acliillie,  in  oJ\en  ronipUiiied  oil  TIicik-  anicidur  and  fiitujial 
conditiuiia  arc  of  n  elironie  aud  retapeiii};  ehuracter.  Puinfiil  aili-etiona 
of  the  iM-riphcral  ncn"e«,  such  as  i»-iati»i,  •^vm  now  and  then  to  lie  jjart 
of  the  aifei.-tion,  and  may  exrcptionally  ifplatt  the  joint-changes.  The  pa- 
tJeuta  frequently  iuherit  a  rheumatic  or  gouty  dii^pu^tion.  They  are  ot\ea 
jtale,  thin,  and  weakly,  and  ha\^  in  ninny  iiiHtaiKtsi  fullered  tVom  nciitc 
or  ehponie  rhi>umuti»^in  in  ehil(}}io'»(), — that  is,  Iwfore  they  wcpo  likely  to 
have  contracted  a  venereal  discWer.     They  geacrally  give  an  aaxwuit  of 


IHSEASK  OF  THE  (BIS  AKB  THE  CIUABY  BODY. 


i^i 


re]>eat«d  attacks  uC  gpnovrh<ea,  to  which  tiwy  .•ieeni  liable  in  more  tli:in 
urtluuuy  d^TM'.  Tbey  oOen  loll  uh  tliat  tirelliral  diKTborg^t,  luEtiug, 
perimp^  a  t't-w  Says  only,  follo^'s  evon*  sexiinl  Ltingrcss,  do  matter  buw 
piipt-.  Thei-p  18  a  t^ndcuey  with  A(lv&u<r)i)g  years  to  outgrow,  as  tt  were, 
thi^  reninrkablediatbetti^. 

TIk-  irili:<  ?clduni  uttacks  butii  cytm  nt  once,  a3tluni);li  \xAh  nrv  Uablv  to 
*uflV-r  p>iH>iHT  iir  IuUt.  Its  oriJt<rt  U  «oni<-tinKi«  niurkisj  by  few  or  nitmy 
dott«d  dt-po^its  ujKjn  tho  po»toriur  ^iiirfttue  of  tbu  curucafHiiii  tbiv  ti;  (bllowml 
by  tine  upBf'ilics  in  the  vitreous  humor  and  by  a  limitec]  oxiidutioii  of 
Irmph  irvm  tbe  tisaura  of  the  iris.  lo  an  ecjiially  lui*^-  nuiubor  of  cases, 
however,  tnttaninintioa  U  Iimitnl  to  the  iria.  Va'ni,  ptiotophobia,  aiid 
lacrymatioD  arc  uot  iBualty  wt'Il  marked  or  t<evere.  A  few  ol'  the  vases 
s«ein  to  begin  with  i«ymptf)ms  of  mild  nitarrba)  ophthalmJn,  lOiowing  tlKu« 
of  irilia  or  irido-cycHtis  at  a  lati-r  stagtr  only.  This  ty[x"  of  diiwiiH',  on 
noted  before,  shows  a  marked  tendency  to  relapse ;  but,  although  its  course 
\t  essentially  chronic  and  recurrent,  many  patients  recover  perfectly. 

Tltat  the  disesue  bears  a  definite  reUititm  to  the  gonorrluea  seems  to  b* 
qtiite  oei^in.  It  ia  not  unvommou  to  find  tliut  tlitr  cx>nta^io(is  nialudy  is 
followdl  by  (or  lut^Knata^  willi)  joitit-atlVv-tioiiii  atid  then  by  tritJs,  u  MijUeui.'C 
of  eveulH  that  may  Ix-  re[ie«(«l  niuny  limov.  In  ijoiui-  individuals  the  gou- 
orrhtenl  rheuniRtiiun  may  alternate  witli  tlie  affection  of  the  eye,  the  transi- 
tion fr()m  one  ailment  lo  the  other  I)eing  etrlkitigly  rapid  ;  the  inllamnia- 
tion,  aa  the  patient  puts  it,  "  flies  from  eye  to  joint,"  aiid  vitx  vcrsd.  Then, 
again,  each  relapse  or  exacerbation  of  the  irido-cyelitin  may  I>ea»MK;Iated  with 
a  renewal  of  the  nri-lbral  di^-hai^,  even  in  the  :diHeit<!e  of  fn^h  enntngion. 
When  all  13  Hiid,  we  uiuhL  ailniit,  however,  that  these  eanta  an:  cJoM-'ly 
allied  with  the  ordinary  rheutnutic  ooe«. 

Oottl. — TIm:  older  writers  dtiK-ribed  a  diiieose  which  they  termed  "ar- 
llintii*  iiphtlialmia,"  and  whirb  they  n'gnrdetl  us  of  gouty  origin.  Besides 
tiie  onliiiary  8i);u3  uf  iritis,  this  ailmt-nl.ucvording  to  tbciu,  prerteuted  three 
chanurtffriittje  xymptoraH;  (1)  variooHity  of  the  vcwt^-ls,  both  of  the  bulbar 
conjunciiva  and  nf  llie  IrL-* ;  (iJ)  h  jiwidiiir  white,  frothy  seeretiori  I'roin  ihe 
mucom  membrane  of  the  t'ye;  and  i':;)  a  narrow  grayish-while  ring — the 
M>-caUed  "arthritic  ring" — surnwrniling  tlie  cornea  either  wholly  or  at  its 
inner  and  ite  outer  side  only.  XotwithsUinding  this  sharply-cut  clinical 
pirtupe,  oompaiatively  few  m<xlerii  writers  euumcrate  j^ftut  among  the 
causeti  of  irili».  Mr,  Hutchintton,  however,  in  of  opinion  that  many  cases 
of  n-lapsing  e^'clitis  are  due  to  the  inheritt-d  disease,  although  the  patient 
liimvelf  may  nianifitft  no  tnux-  of  [Kxhigni.  Mr,  XcttWbip,  again,  speaks 
of  gout  a*  "apparently  ti  niUM:  of  wmie  kwvk  of  both  m-ot^'  and  insidious 
chronic  iritis." 

There  can  lie  little  doubt,  however,  thiil  in  rnre  instances  gont  may  give 
riee  (o  cj'clitis,  ai»d  more  rarely  still  U'  iritis  ]>urf  and  t<im{)le.  These  atfeo- 
tMma  are  characterized  by  ^rreat  obstinaty  ;  and,  although  a  majority  of  the 
cases  recover  permanently,  somt'  luiss  into  a  <-ouditi»n  of  chronic  glaueoma 
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inem.  The  rule  i»  lor  oue  ey«  lo  ttiifiVr  in  the  finrt  inWntKP 
liccoiuc  involved  at  a  latvr  period  in  tlit-  hiiftarv  of  iite 
case.  Ill  their  Hiiddeii  uiiM't,  tlxcrr  rapid  duappcarauw,  aud  ibcir  Uabiliiy 
to  relafHie,  tlie  nyniptoniK  resemble  tht>  tutiiritic  altuckit  of  acute  gout. 

WhiUt  iidmitting,  tbcrefon.',  tbc  fxisumcc  wf  «  gouty  cvclitis  yr  iriti«, 
we  would  i-troiiglv  urge  that  nu  ^iicli  tliagnosis  bu  luudi'!  iiiili.'Ax  there  be 
suffieieat  t'vidpuoe  to  warraut  it  Before  it  i»  arrivwl  at,  otlior  probable 
cautU!^  of  disease,  a^  syphilis,  rheiiuuitisiu,  or  goDorrbcea,  nitut  be  exdaded. 
Then,  tilt  pulicul  must  give  a  definite  fiuuily  or  [jcrBoual  hialorj' of  podagra, 
or,  futliiig  dial,  iinwt  Kr  tin-  mihjtvl  of  ai-tiia]  goiitv  vlmiiget*,  .tudi  a.*  i-bar- 
aeteristic  dcfbmiity  (or  synovitia  with  dejKigit*  of  unites)  of  hi»  emaller 
joint)*,  i)r  tnphi  in  the  helix  of  thi?  external  ear,  the  cartilage  of  the  eyelids, 
the  )ieriosteum,  or  tlie  noee. 

Diabetes. — The  fact  that  those  witJi  diabetes  mellitns  are  especially 
prone  to  iritia  alter  eatarart  extraetion  has  been  bmg  rwognized  by  oph- 
thnlmir  Hurgti>us.  In  addition  to  lliiN,  however.  I^ebtT'  baa  shown  tint 
there  pxinU  an  i  rido-c>'c1itia  which  in  directly  due  to  diabctva.  Ue  ob- 
served iituong  tbirtj-five  diabetica  willi  eye-afiWtions  nine  iustanoee  of 
iritis.  Wiogioger*  has  report«d  a  ecriee  of  Himilsr  eases.  Tbc  dia(«<e 
(priitrally  oaaimies  a  plastic  tyi*,  although  hypopyon  is  not  uncommon. 
SjiODgy  exudations  aud  bypUa-ma  have  been  met  with.  Vitrwais  npaci- 
titw,  too,  ar^'  now  ami  lupiiii  itecti.  Provided  proper  tn-otnimt  W  ndopird, 
the  intlnnimntory  deposits  readily  undergo  rraorplion.  The  pn^osif), 
therefore,  does  oot  seem  to  be  unfavorable.  The  conclusion  imm  the  fore- 
going fiida  ii^  that  a  point  should  be  made  of  ezaininiii};  the  urine  of  e^'ery 
patient  (lufrenng  from  irttin. 

Herpes. — Zona  ophtlialiiiica  i»  a  cause  both  of  tritis  aod  of  cyelitis. 
Those  affections  may  be  primary  or  ,wx)ndary  to  a  keratiti»  bullosa.  In 
the  former  t^ase,  infliimmation  usually  ronicft  on  during  the  [>eri>Kl  when  the 
vesicles  arc  drying  up.  Ab  a  rule,  it  afisumee  a  tieraus  type;  that  i«  to  say, 
it  is  marked  by  keratitis  punctata,  a  deepened  anterior  ehaniber,  a  dilat«d 
or  semi-dilated  pupil,  aud  hei)f!iteneil  tension.  Plastic  or  puruleut  iritis 
is  rarely  seen.  The  tteeondaiy  form  of  indo-cycliti.'*  either  lux-ompauies 
or  followa  hcqies  of  tlie  ooriKO..  It  may  1k>  met  wiili  even  montb^  after 
the  latter  iias  run  itti  ooiirse.  The  pr^)guo«i»  of  botb  fornui  iip[Huire  to  l)e 
fiivorable. 

Malaria. — Irido-cydltis  may  occur  in  those  who  have  suffereil  from 
malarial  disordere.  such  as  ague,  remittent,  "Dutch,"  and  "jungle"  fevers. 
The  aSit^tion  of  tlie  eyes  may  ci>me  on  many  years  after  exposure  to  the 
predisposing  uiuse.  Its  leading  ehunieteriatics  arv  two  in  uuniber,  uamely, 
periodicity  and  tendency  to  rflajise.  A  majority  of  (he  iimts  (ermiiuUc  in 
complete  reoovety,  although  tlie  courae  of  die  muliuly  is  often  most  tedious. 


■  Qraefr**  Arcliiv,  ssxl.  4,  6.  181 

■  Ibidem.  S.  208. 
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Mttlai-uil  U'kltvcyrJ itis  is  alnir^t  imUiiowii  in  tliid  oountrv,  except  fttnong 
tlinsc  who  Imvc  lived  abroud  in  inlLiiitl  district?. 

Moiopaate. — rmlij-cyditis  is  soinctiratv  t)lj8crve(l  la  women  at  the 
"  L-haii^  of  life,"  It  ia  |)ei'liap«  going  too  far  to  connect  tlitwe  two  eveata 
a^  must?  and  eSW-t.  although  the  fact  rpiuaius  that  no  other  etiological  fiu-tor 
ii*  It!  be  tlisciivurwl  lur  thu  fa.>*w(  in  cjuei^tiuu.  It  is  {KJUHible,  of  oounip,  tliat 
tlie  altemtioD  id  gitifnil  hutllJi  m  ulU-u  ubscrvinl  ut  the  rlinincbu'ic  ^Kricxl 
mar  be  r»>poDiiible  fur  the  ryv-AfTcciton.  The  iiiHiimmatiou  varies  niiieli 
in  intrasity.  It  uay,  for  ln:<lanoe»  laiit  fur  a  few  weeks  only,  anj  be  of  u 
mom  or  \esR  trivial  nature;  or  it  may  pereist  for  an  iudefiuite  period,  and 
N-rminiitc  in  jwcondary  glauoonia.  In  luoet  ini^tances  the  cyelitic  symptoms 
pn.-p<,>i»iJenitc. 

Mfnijujitii, — A  purulent  iiiflmninalion  nf  tlie  eiliiiry  bwly  and  otlicr 
parts  of  the  uveal  traet  is  sometimes  met  with  in  yoting  subjects  siifferio]:; 
fruni  meningitis,  siiel)  as  that  wliicb  may  follon*  disease  of  the  luitkllc  cnr. 
Tbc  inflainraation,  which  niay  affect  one  or  both  eyes,  ia  marked  by  iritia, 
hypopyon,  and  diniiniitbed  tenition.  In  ease  the  fundus  can  be  examined, 
ojiac-itie?  will  \w  lotind  in  the  vitreoui>  humor,  or  the  latter  touy  be  ex- 
tensively permeatrtl  by  inflammatory  deposits,  in  whicii  e%'citt  a  whitish  or 
yelluwisli-white  appearance  may  lie  noticed  through  the  pupil.  The  iii6am- 
matorj'  depoisits  have  little  or  no  tendency  to  ]>erfonite  the  globe.  The 
<'3we  termiuatcs  in  h«B  of  sight  anil  atrophy  of  the  eyelall.  The  current 
Qution  attributRt  tlii^  remiukahle  affection  to  »  direct  extemuon  of  the 
mvningetil  itiflauimAtion  to  the  eye  along  the  optic  nerve.  Oeller  belieree, 
however,  that  it  rvmiilt^f  from  throntboais  of  leucocytes  in  the  vcesela  of  the 
ciliary  IkkIv.  According  to  \i\s  view,  this  k  followed  by  stasis  and  disin- 
leKration  of  the  red  blood-wqjiisclw,  wliich,  in  their  turn,  Ibrni  thrombi. 
Ezteusive  diaiKdesis  then  takes  [ihiee,  and  in  thia  way  the  dcp<)»it»  in  bhc 
vitreous  are  brought  almiiU 

AVhen  this  affection  ("pfteiidoglioma")  is  seen  after  acute  symptomg 
liave  suhsideil,  the  diaj^osis  must  be  Di3<le  from  glioma  of  the  retina.  The 
fbllowLug  are  tlie  chief  points  of  distinction  between  the  two  conditions  : 
(a)  Thr  hulort/  of  the  cane.  In  piteiidoglioina  nu  n»-oinit  i^  ciftcn  obtained 
of  an  acute  IIIopm,  prolmbly  marked  by  cerebral  symptomi*;  wIierc-M  m 
glioma  DoUiing  of  the  kind  will,  n«  a  ride,  be  fortheominji.  (6)  Tbf  ap- 
IJcarvHce  nj  ihc  irU.  In  pseudog^lionin  the  iris  generally  shoe's  nunteroiw 
p<i«.t«rior  ^yiMwbin,  and  its  periphery  is  retracted.  In  glioma,  on  the  con- 
tnrr,  adhesions  are  rarely  present,  while  the  [rh  is  piutiecl  Ixxlily  forwai'd 
tovrardfl  the  poMerior  Murraee  of  the  ofirnea.  In  otlier  wortis,  the  aiiteriur 
chamber  ia  in  glioma  reuderod  uniformly  Hhnltow,  but  in  paeudoglioina, 
although  dee|)eiM-d  nt  its  peripliery,  its  i-entre  !»  idmllow.  (c)  Temtton. 
Tension  \a  inctnuied  in  glioma,  diminialicd  iu  piu-udoglioina,  cxocpt  in  iti 
earliewt  !ttage«. 

It  should,  perhaps,  be  mentioned  that  there  are  two  other  conditions  to 
which  peeudogUoma  presents  some  jKtiuts  of  resemblance,  namely,  gross 
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taberole  of  the  chonnil,  and  tlioi«  rare  msc«  in  wliicli  the  fibro-vaeoilar 
riieath  of  the  crystallini>  lens  fuiU  tii  iindi-rgo  abi^oqtlicin  during  iutni- 
atcrioe  tif«.* 

SavftUa. — X  form  of  relapsing  irido-cyclitis  bas  been  describel  in 
young  jwraooa  wlu>  presout  j^igus  of  stToriik,*  past  or  preaeut.  It  bears 
much  n-M-iublauw  U>  tht;  latv  iritii*  of  hfrcdimry  nyphilia;  iudctJ,  il 
is  poeeibic  tliat  many  of  thu  ciiett)  dcwribud  us  "  K.-roriiloti«''  ac«  in 
reultty  of  F^rphilitic  origin.  However  tbal  imiy  be,  the  <liH«kse  is  iu:irk>-<] 
by  keraCiti))  punctata,  dutooLoratiou  of  the  iri^,  vitreoiu  opBcittOB,  and  fluo 
tuations  iu  tensioB.  The  very  existeaoe  of  a  pure  SL-rtifuloua  irido-oyclitis, 
it  shoulcl  be  added,  is  denied  by  more  tlmu  one  modem  writer.  Tberc  caa 
be  nil  doubt,  howev<>r,  dmt  an  iiitti*  not  in frc(j neatly  «cooni|)anie»  the 
BUpcrfieial  vaaenlar  oi)aeitips  of  stniraoui*  kcratiti*. 

r'f/wrc/f.— Wliat^ver  doiiht  tbere  may  be  as  to  scTofulotis  iritis,  lliire 
can  be  Poae  with  regard  to  the  exit^tenre  of  a  tuberculous  irido-oclitis. 
Colmhcini  produced  the  Wt-named  afi'eirtion  \>y  tiio<-ulatiug  Lhf  aiitet'ior 
obambor  witli  moisels  of  tul)(>rculnus  tueiie,  while  more  recently  a  simiJAr 
rweilt  has  I>p<'ti  nbtairml  by  iiije<'tinfr  n  piiit'  eultiviitinn  of  tin*  tulierrle 
bacillus.  Within  three  wcckK  or  fio  itfU'r  either  experimeDt,  inflamtiiatifn 
of  the  iri»  wa*!  oheervod,  and  this  waa  soon  followed  by  ao  eruption  of 
stoall  grayi^b  nodules  upon  the  surface  of  tlmt  membrane.  The  grovrthd 
beaimc  larger  and  mope  numerous,  Ltmle^iwl  «itli  oue  auotber,  filled  tiie 
anterior  dininlK-r,  iufiltratul  tlie  cormu,  and  ultiaiulcly  burvt  through  the 
e^'elxdl.  Most  of  tho  uniiuHlit  HUtvumbet)  nt  a  Inter  stiige  to  general  rulK-r- 
culotiif^,  the  Tvnalt  of  infection  from  tlie  eye. 

In  man,  tubcreuKisis  of  iris  or  ciliary  body  may  occur  under  two  fcinns ; 
first,  OS  diseeniinnted  gronirh^  ;  i^eoondly,  as  a  solitary  growth, 

III  tbe  forinftp,  one  eye  is  ^nerally  afTw-tetl :  fnjm  some  ]>iibli.4becl  iHtati*-' 
tic4  (Hilt  Grillith),  Llie  led  would  api^ear  to  he  more  jin>ne  to  tbe  diM.iu'e 
tbnn  the  right  Some  enses  arc  preceiled  by  a  stage  in  which  Rnmll  redilish 
nodules  de\'elop  on  the  iris,  ilisippriir  8i«jntaneoiisly,  and  are  later  followeil 
by  an  eruption  of  typical  tubercular  miu<ses.  Haeusell  and  Letter  ljeHu\-e 
that  the  primary  gro\rthii  ore  themselves  tubcrcuUu'  in  nature,'  Ciliary' 
redneHK  is  pnwnl,  while  tenderness  of  the  glnlip  is  Beldoin  absent.  Tbe  iri» 
bccnnifa  dull,  tbickened,  and  disctjlonxl,  and  few  or  niuuy  grarifth  points 
8])penr  ii|xm  Itf  Mirface,  *vptviully  iijwiirdu  the  perlpherj'.  Of  oonr^"  tbe«e 
vary  in  sijie  nrMi^irding  to  tbe  stage  at  which  ttiey  are  »i*en,  btil,  »]K-akiog 
gcucnlly,  (liey  range  from  one  millinieire  to  six  millimetres  in  diameter. 


<  l>>IliR(.  K.  Treachnr,  Rnynt  London  Ophthnlmio  KfRpitiil  Report*,  va\.  xiil.  pan  lU. 

'  Bv  •' »cri»ftiTn"  wo  ittidcnUni]  a  by  H"  ini>oiiii  uiu-onimtiM  <">ii><iltiit!ana1  «nte  d«nol(d 
li;  A  tMidenc^  to  cnlnrgrrnent  "t  tlir  h  mjilintic  i;lani)«,  b;  c«rUin  rvlaptiuK  InflnmoiaUosa 
ct  thcikin  tnA  tli#  ihuckih  mi.-iiil>niti<.i,  urn)  Iti  i»i»i.>  innljitmu  by  m  obanelcnitio  focM* 
and  tiuUd  ot  b«ily,  pBtliol'igli'iiUy.  It  i«  (]ciiot«<)  by  nipii]  ifTOirtb  nod  Mrly  nueout 
gcnonition  of  the  pinducU  nf  luaaniinstl'iii , 

*  Deutsche  M(slioiDi»cIi«  Wocbviuchrift,  Octubcr  1.  IBV2. 
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As  a  rale,  each  is  surrounded  by  a  riog  of  miDiite  blood-vraaeU,  ho  that 
th*  base  has  a  r«l<li&Ii  hue.  Individiml  tiilx.'rfW.  like  tlie  (.-ondylnmata 
vf  Bjtecifio  irilis,  run  a  short  wuinw?  and  »»ioii  dibapiHur,  but  are  *j(feilily 
rcplveil  by  a  fnab  cn)|>.  Bruud  syuccbuc,  |H»^U:rii)r  ur  uolerior,  iiftvii  re- 
nuiin  at  tin-  j»Wt^'  where  thi-y  forim-rlv  lay.  A  4'liariictiTii<tic  iij)[)fornHW 
h  that  of  ft  single  large  grayijth  iwdulc  siin-oiindod  by  n  niinber  of  small, 
tratuluoeat,  Htellile-like  monies.  In  cou8Pi|iienn!  of  the  irritation  setup 
by  the  tuberclee,  the  ptipil  may  get  "  excluded"  or  *'  ooclnded,"  or  gmvleli- 
whlle  Ahreds  of  lymph  may  enver  tlic  anttrlor  surface  of  tlie  iris.  The 
aqaeoofl  biimor  It  alwavi!  more  or  less  cloudy,  and  it  is  not  uncommon  to 
fifld  |»rticleii  of  disintegrated  uudulen  lying  al  tlie  ]N>ttiini  of  the  anterior 
dumber,  where  they  form,  as  it  wt-re,  a  kind  uf  riiHiriouij  hyimpynn. 
Hypluema,  tou,  may  be  obw-rvwl.  The  norofa  fn^iiifntly  shows  Uk-uI  do 
poeitsof  tubi-rele,  whieb  in  thtir  nnk&d-eye  characters  resemble  thof«c  iuund 
in  the  iri^.  Exceptionally  the  cornea  becomes  utTected  before  the  iris. 
Tension  i»  not  iufrequi'utly  raised  at  tills  stage  of  the  dittea&e.  In  the 
Airtber  pm^;rees  of  thei'e  coack  a  plastic  ioilamination  of  tlie  ciliai^'  region 
is  set  up,  wbifth  is  followed  bj*  lowered  tennloEi  and  ^hrinkiiijz  of  the  eye- 
ball, or  the  eye  balges  in  the  ciliary  region  luid  perforation  tak&t  place. 
Death  from  miliary  tuberculosis  or  tiilx'rcular  mttniu^itis  ia  not  uncommon 
at  a  later  period.     The  loeal  and  general  prognoHtB,  therefore,  is  bad. 

It  is,  however,  of  practical  impurtauce  to  reeoUect  that  in  a  certain 
number  of  instances  the  growtlis  have  heeome  absorbed,  the  cornea  lias 
dcarvd.  and  tbe  eye  haa  to  a  great  extent  rvgaiiied  its  natural  funcliune. 
The  pattcot,  moreover,  ba^  remaitietl  in  gtHw]  heitlth  for  years.  It  would 
be  difficult  to  deacribc  the  dinieal  fcatiin.>s  of  these  cases  of  "attcniuited 
tuberculosis"  better  than  Leber  lias  done.  His  wordg  may  aceordiiigly  be 
(}UOted  !  "The  nodules,  which  are  gencrnlly  of  the  siac  of  a  luillet^deed 
or  tcsB,  are  scattered  in  variable  number  over  the  irii.  It  i«  not  uncummon 
tar  tbem  to  invade  the  pupillary  border,  there  giving  rise  to  a  large  arne- 
rbia,  or  to  occupy  tlie  angle  of  the  anterior  eharaln'r,  eKi>reinlly  townnis  the 
periphery  of  the  inferior  sinus.  Their  oolor  is  yeUow  or  vrllowiHli  gray. 
At  a  hu«r  xtogi-  vaeculiirimtion  may  give  to  tliem  and  to  the  &tirroiinding 
tiwtae  a  reddish  tinge.  Apart  from  the  existenec  of  these  nodulea,  iritis  or 
irido-eyelitJ!!  i^  present,  and  it  may  be  either  seroiis  ur  adhesive  iu  type. 
This  is  distingui.'tbed  from  the  ordinary  form  of  tuberculous  iritis  by  it« 
slow  course,  as  well  as  by  the  snialler  «!xe  and  i<lou'er  growth  of  the 
DoduleSL  This  augmentjition  in  si/ie  at  h-n^tli  corner  to  a  ntantl-srill,  and  a 
total  regreasioa  of  the  ntHlules  ends  tn  n  iKimpletc  cure,  while  in  other  caws 
tbe  malady  conttDitca  for  an  indi-fliiite  time,  with  periwig  of  amelioration 
and  aggravation,  of  which  one  ecan-t-ly  Iiiih  the  clmnce  to  see  the  termina- 
tkoD." '    "  Attenuated  tuberculosis"  of  the  iris,  one  must  bear  iu  muid,  may 
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bo  follon-tM:!  by  nicninf^itig  oi'  phthigis  and  death,  as  m  cases  recorded  by 
Samelsohn  and  bj  Hippel. 

Tbe  solitary  growth,  tb«  so-callud  ffrantUoma  itidie,  U^inis  us  a  roumi 
or  oval  nodule,  whi«h  is  of  grayioh-whlt^  f«lor,  and  which  iu  some  in- 
stmncfK  arises  fmni  tho  iawor  part  of  the  nnt<>rior  ohnmlior.  It  i^lowly 
increaws  in  siix-,  1ml  without  giving  rise  to  marked  iiillammiUory  synip- 
toms.  After  tilling  tlic  auterigr  chamber,  |>erforatii«  takes  plauc,  wiUi  the 
nsiih  that  a  granulation-ii ke,  pale  red  or  yellowish  raaAt  ap|i«iint  *"jine- 
where  in  the  neighborhood  of  the  sclero-corneal  margin.  I^Ktly,  both  ill* 
pruliiberaiic«?  and  tJie  eyeball  shrink,  although  a  oaosiderabie  time  may 
I'lapMt  belore  tLi-'  lakc-a  plaec.  This  exceedingly  ran;  afiec^tivn,  which  ie 
unituteral,  always  oiitails,  tli«i,  los."  of  the  vyc  It  nppeuns,  hoM-cver,  to  be 
at  bott^tm  the  snme  thing  a&  the  disaominat^d  fortn,  inaemuch  as  tubercle 
ba*'i!li  havp  lieen  demonstrated  in  bntli.  Furthermore,  inoculation  of  die 
eyes  of  ral>bit&  with  morale  of  the  growtlia  has  set  up,  io  aooK  instances, 
local  and  general  tuberculosis. 

Iloth  the  foregoing  conditions  occur  in  persons  who,  a.<i  a  rule,  are  under 
twenty  years  of  age  and  vvhn  li;ive  a  family  or  personal  hi-itory  of  tuliwde. 
Many  uf  the  jtatieut^  arc  pbthiaicul,  or  pnsK-nt  otlicr  sigaa  of  oi-tivc  dificasv, 
^for  example,  swollen  or  ituppunitiug  glandie,  joint-  or  bono-uBoctlons,  or 
"strumous  aodulcft"  in  the  »kin.  There  is  still  muoh  dificreuoe  in  0|MnioD 
S8  to  whiAlier  the  ocular  disease  is  primary  or  eecoudary  to  »oiue  other 
tuberculous  lesioD. 

From  wliat  lins  been  said  it  will  be  evident,  thoreiore,  that  llw  dtagDoai* 
of  Uibercular  iritis  wit!  d«|>end  partly  npoii  the  analumii-nl  (■linnuHfni  and 
course  of  the  inftanimation  and  partly  upon  a  family  or  perwmal  historj' 
of  tubercle  in  some  of  its  various  nianifetOationa.  Id  doubtful  raacB  a 
clinracteristif^  midiile  has  been  removed,  so  that  it  might  be  examined  for 
badlli  or  ino<-idnted  into  the  eye  of  a  rabbit,  but  this  method  seems  seldom 
to  have  yiehled  a  [loHitive  result  In  point  of  fad,  tubercular  growtba 
are  likely  to  be  oonfuw^l  with  four  conditions  oidy, — namely,  («}  Jtyphilitic 
etmdylntnata,  (h)  aarcoiniUa,  (e)  opWuilmia  nodoKi,  and  ('')  Irpra  noduUt. 
(a)  (httdt/hiiialii  general  lyoeciir  in  persons  over  the  ngc  of  pnWrty  who  give 
a  history  of  sypbilis  or  tthow  signs  of  thnt  nialady.  The  growths  addom 
exci-t-d  two  millimetres  in  si7,e,  arc  vascular,  and  di.'tappcar  under  merciirtal 
ti^-atiuent.  (fc)  XoTi-inffmenUd  aarcomaia  of  llie  iris  are  single  and  very  vas- 
cular. Thej-  get  progreitsively  larger,  and  never  disappear  ei«-intaaeot»ly. 
It  nend  wnreely  Ik.'  said  that  mepeurials  fiiil  to  iiifliienc*  ihem  in  miy  way. 
(o)  OfiktAalmia  uoilmn*  i»  H<nirii)UHand  uncommon  Mindittou,  of  which  about 

>  Til*  fdl'iwifig  rvfHrciicr.  iriii\'  )>•'  Hrrviii>aM>'  t» tlliw  1  nCoriil^  in  ophlhdmi*  ncioati  t 
P>i;eD>li-vlier.  KllniK:bi>  Mooatttil utter,  xii. ;  W«it#,  Anhiv  far  AuK^nhoilkuDdCi  ax.,  &. 
S41 :  W*^nm*nn,  An'hiv  fljr  Augi>nhdlkiind(>.  xitvi  ,  S.  121);  Kni^r,  Arrhivw  of 
Oplithalmoloijy.  iiii,,  I8i»3  ;  B'*knr,  TdrlinT  kL!iii»ohe  W-nhon'ohrifl,  M«y  »0,  ISW; 
HilinmkniiR,  Ui-utiwbc  Mitlli-iuUchc  WnclH-iiM^tirlft,  xilv.,  g.  617;  Lawronl,  Trawac* 
don*  of  the  Uitbthalmulogicttl  Socirtjr  of  lJi«  Unit<s]  KiDffdom.  toI.  sv.  p.  210;  Blacbaig, 
KUnitcbs  UouAUbUttcr  far  Augvnheilkunde,  IBSS,  S.  182. 
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a  dozcu  cowe  ha%'c  bocn  ptiblUlinl.  It  U  due  bo  peiit-trntion  into  tlio 
evf  (if  Ui*>  liiiirs  of  wrtnin  kinds  of  patprpillan*.  Tt  is  marked  by  many 
!>nia]l  growths,  not  only  in  the  iris  but  also  in  the  lower  part  of  the 
conjunctiva  aud  scleiii.  It  may  run  a  chronic  con  hk,  and  entail  violent 
and  destnitllve  irido-cycHii^.  A  history  may  ho  forthcoming  of  a  cater- 
pillar being  tJirowD  aguiu^t  lii«  eye,  or  the  patient  may  havo  been  liable  to 
ttiich  an  injury  by  the  natniv  of  bis  ot-ciipatiui].  Oiieu  all  doubt  &»  to  the 
ulmnuHT  of  Oh.'  uflTivtiou  may  he  luid  to  n-at  iiy  cxcioiug;  one  of  tlic  nudul<s 
nud  submiltiug  it  to  tuiiTroMrupicul  vxaiiii nation,  wbcn  it  will  bt  found  to 
be  mndo  up  of  round  and  giant  cells  and  to  have  a  bair  ruRniug  through 
iL  (d)  hrprtt  nod*iIe».  An  ernption  of  nodules  U]K>n  the  iris  ha^  been 
m«t  with  in  leprous  eubjeet^.  The  condition,  howe\'«r,  a  seldom  ]irin»iry  ; 
it  g«'U«ratly  «>iu(^  on  un  n  erimjilicaiirin  i>f  coriK'nl  or  (^jujunctival  Icjuiji^y, 
Should  there  br  any  diffictdty  in  reitpcH-t  of  diii^nosis,  a  nodule  might  b« 
exciMtl  and  exHiiiiiied  Ijuirteriotngirjilly. 

Travitaiiv  Iritie,  or  iri'lo-cyciitiii,  as  well  lioowu,  may  follow  rarioud 
kinds  of  injuries.  Theee  may  be  divided  into  (a)  mechanical  and  (b) 
(-■beniiial.  The  common  meolianieal  injuries  are  contusions  of  ibe  eyeball 
and  |wuetrating  wound«  of  the  cornMi,  irw,  dliiiry  Ixidy,  or  lens.  Tlie 
Inttvr  limy  in-  iuflictctj  acridcutully  or  Ik  made  by  tlic  knife  uf  tlie  aiirgeon, 
as  in  the  ojienitioun  of  irideetomy  and  cuturact  cxtraotiun.  Inflammatory 
eymptomR  mny  be  slight  and  trausicut,  or  they  may,  on  the  other  hand,  be 
severe  enough  to  caiiae  lo»4  of  lighter  eynipatJietic  oplitltalinitift.  Thiu,  & 
contusion  of  the  eyeljall  will  probably  entail  nothing  worse  ttuin  a  localised 
inflammation  of  the  irlt,  whili^  ix-tietratiuii  of  tlie  gli>lH-  by  n  ricjitic  itiHtni- 
ment  may  cause  purulent  irido-tn'cliti:*  nod  deHtrui-tivt^  [mnupliltiRliuitis, 
Although  it  would  be  b«»ide  our  present  purpose  to  enter  into  nny  di.»eii*- 
sion  mwu  penetrating  injuriea  of  the  eye,  nevertlieless  it  may  be  pointed 
out  that  the  pn^uosis  of  sut-h  cases  will  mainly  turn  upon  three  factors. 
They  are  these ;  (1)  the  position  of  tlie  woimd  with  reference  to  the  ciliary 
region ;  (2)  the  euiidiliuu  a-s  to  (4ui^ii-al  (>lesnlinc»<t<  of  the  instrument  by 
uhi^^'b  the  wound  was  inllieti-d  ;  and  (.i)  the  pnsi-noe  or  aheenre  of  a  foreign 
body  witliin  the  eyel»ill.  A  remarliuble  form  of  iritis  is  sometimi.'S  oh- 
aervfd  in  detaehmcnt  of  the  retina,  in  dislocation  of  the  lens,  and  in  tumont 
ofthedioroid.  tt  i^eldom  involves  any  marked  iutlammalory  symptoms,  but 
becomes  manife^  by  some  alteration  in  the  color  of  the  iri^  nnd  by  the  prea- 
enee  of  posterior  ayneeliiK.  It  in  in  all  likelihood  the  result  of  tmirtion  upon 
tlie  li-ieucfi  of  the  iris  and  ciliary  l"Kiy,  and  hi-iuv  is  of  niiH'lianic'al  origin. 
Perhaps  (he  Ixwt  example  nf  a  eliemi(«l  injui-y  is  fiiniished  by  the  entrance 
into  the  eye  of  rertain  metals,  ae  nierciir>'  and  copper,  which,  acconling  to 
Leber,  have  llie  |x»wer  of  cjiiising  jturulent  inflammation  altogether  apart 
&om  tlirir  septic  or  am-ptic  slate.  The  irido-cyclitis  (pjoetic)  sometimcfi 
seen  after  eataraet  eiti-aelion  m  probably  another  case  in  point,  although 
there  can  be  r>o  doubt  tliat  there  mechauiuil  irritation  also  comes  into  play. 

PtM-FArUn  IriiU, — Irido-cj'cliti?)  Iia*  been  obscrvi-d  to  follow  certain 
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fcbrictilu,  of  which  tho  must  important  arc  nluptiii^  fever,  bamll-iiox, 
lypboiil,  aiwl  typhus.  The  disease  usiinlly  tnkt*  ibi-  form  fif  a  serous 
cyc'lilis,  witli  (into  ii[ion  tiie  posleriur  sur&iv  nf  ihe  corum,  aitd  ii  haze  in 
the  vitreouu  Immor.  Wliilirt.  ruiiniug  n  lingering  course,  it  generally  ends 
in  cure.  I'lirulvtil  iri<lo-cyfliti.-idii<>  to  .4(-|itic  etiilM>]i!«ni  miiy  ucxrur  in  »fif 
licseiuia  uIVt  oliildbirth  ur  surreal  o|)cmtiuD.  Tlie  nDcetiou  is  uuituteral, 
liiid  tlic  eye  is  always  lost. 

CmAedic, — Iridt>-cycliti8  (or  iritis)  is  Bumetlroes  met  with  in  (lioee 
debilitnli-d  tiy  rt^^eiit  lltiie^Hr — for  oxampte,  pncumodia  or  infliM-nm  (La- 
qu«ur,  Adior,  Kve-rsbusch,  NalauHeo).  It  in  (wcasionally  wt  up  l>y  "  over- 
laclHtiOD."  Tliij>  group  apitinre  tu  be  suffidi'Utly  well  marked  to  uarnut 
W))uralioti  from  the  pvst-fcbnlc  fuses,  od  the  ouc  Land,  and  from  the  idiu- 
pntliic,  on  ilifl  other.  The  iuflnninuition,  Iiowuvcr,  pre^ent^  no  charaL-ter- 
istic  fentiireti,  exu^t,  pcriiaps,  n  teudeuc>'  tu  insidtoo^uess. 

JtUnfttifhic  fritin. — Many  other  i?aii»(^«  btsides  thonc  eiiiiDienitnl  in  the 
preeeding  {wgw  Lave  been  ussigmil  for  iriiii*, — fiT  In^laixv,  MC'iiiire'g  dis- 
owc  (Kiiapp),  varieeUn (SteiTun),  dioU-ni  (WiUiani»),  albuH)iiiiiria(Higgpiis, 
Knies),  miirapfl  (Seliioss),  loiicn>mia  (Mirfiel),  rn,-si[M'Ias  (Comwcll),  etrietiipe 
of  the  urethra  (Despaguel,  Bniii},  faviis  (Rampoldi),  [jsoriasis  (Morax), 
uterine  dieordens  (Cobn,  Trousseau,  Wecker,  Grandcl&nent),  ua^al  tn>ubl«» 
(Ziejn,  Fage,  Bergi-r),  aitd  denial  affeetions  (Faurheron,  Itron^i-livig). 
Tbeie  are,  howe\'er,  not  a  few  lascs  in  which  we  fail  to  reei<>ji;ni*e  tho  vaate, 
and  for  tbe  sake  of  convenience  hucIi  may  t>c  gronpcU  mgetlier  under  the 
common  naiuc  "  idioimthic,"  No  surgeon,  of  oourec,  would  apply  this  title 
until  he  ha<l  iutpiirKl  int/t  tJie  family  and  persunal  history,  examined  the 
iwitient's  Ixxly  for  fix^nn  of"  nyphilis,  rfaeumati^in,  gout,  and  gonorrhfra. 
And  leKted  the  urine ;  the  fundus  of  tJie  eye,  we  may  suppow,  would  aim 
be  explore*!.  In  eliort,  before  deciding  to  call  any  «i*e  idinpuihic,  every 
known  cail*e  of  iriiis  and  cyditis  wmild,  so  far  ns  pmwibk",  be  emhided. 

OfMend  Rtftiarim  upon  the  Paihogeiieitui  of  Primary  Triti*. — In  glancing 
o\'«r  the  ptveeiliu^  [>age«  one  can  scarcely  fail  To  note  tliat  almost  all  the 
tilmrnts  capable  of  giving  rise  to  inflammation  of  tbe  iris  are  iiiliniately 
•miM-iatfd  with,  if  not  aotwally  lauaed  hy,  micro-ori^isiuB.  As  regnrtle 
•vpliilits  goiiorrhfea.  tiiU-n-k',  leprosy,  influenza,  and  relapsing  fever,  tliig 
fiw't  will  l>e  disputed  by  none.  With  regard  tu  rlieii malism,  tlie  cnse  is  by 
nw  uitunH  w>  elear,  alllKiugh  the  view  !»  guiuing  gruund  that  it  alno  is  due 
1(1  MMvifk  infection.  Hueter  aeems  to  Imve  bit-n  the  fir«t  to  advance  thi« 
iWm-v.  Newsbrtlnii','  as  the  oiilmme  of  an  extensive  Jitatistieal  study  of 
Um<  diwtua*.  li«fi  mvntly  hiuimI  thai  ueiite  articular  rheiinintiiun  muiit  be 
iiK-ltHlw)  NiDorig  llic  infivtive  diHctiaca.  He  lin»  been  riupportod  iu  tliis  viow 
bv'  u*bor  oUwrvms — f»f  example,  Kniow*  and  F.  R.  Huni]Jiroy8.*    If  the  , 


•  fttktk'M  i't  Ik*  l>iMMi»  of  Ihp  K}'f  toG^ncml  Dbukw,  Hew  York,  18S0,  p.  8T4. 
■  Mi«ltM>  I**!**  *"'  C(rc«liir,  Nuvciiibvi  4,  1896. 
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bActcrta]  origin  of  ac-iite  rWuuiaiiAiii  lK'iutmitt<<d,  iti*  Iriitli  a*  n|>pll«I  to  tlie 
chnmif  form  of  arthritis  win  lianlly  I»e  deiiiwl.  Ijigtly.  organisms  luive 
\n^a  described  in  iiiauy  fevers, — tyjilioid,  iimnll-]>ox,  and  pneuoKiiiia, — 
during  recovery  from  which  inHaiumator)'  aSectioas  of  the  iris  and  ciliary 
botly  iiia%'  oocur. 

Two  propcKtitions,  then,  ap|iear  to  1m>  rlrar  :  flrst,  that  most  inflnmiiiu* 
tury  afTectioDA  of  the  iris  and  ciliary  Imily  are  de[x;ndiMit  upon  a  (»n»titu- 
lioiial  aihn^iit ;  eecondly,  that  a  majority  of  thow.- ailment*  are  of  a  Ijneterial 
nature.  TI>e  ooodusion  follows  tliat  most  forms  of  irido-cyclitis  result 
from  the  action  of  luicru-orgnuisiug.  It  is  [luseible  tbnt  Ibe  immtKliute 
cause  of  these  inHnninmtinnit  in  to  be  ^ught  in  the  vtmrious  icLindiilur 
escrctioD  of  uiic-rolKV  (or  tlidr  producrts)  circulatuig  iu  the  blood  or  otber 
nutrient  fluids  of  llio  botly. 

Moiv  tliau  thirty  vc&k  li&ve  elnpscd  «inoo  Meniorsky '  pruvod  lliat 
i-liL-miuiU  circtitating  in  the  blood  might  liud  their  way  into  the  atjueoiis 
humor.  He  iiiji>cUHl  a  ttohition  of  )>i>ta&»iui:i  fcnwyaiiide  inlo  die  veins, 
and  tw«oty  minutvit  liit«r  vrtm  able  U>  domoti.sti'ntc  its  existence  In  tlic 
aqueous  humor  hy  the  itpwhlondo  of  ii-on  rrartion.  More  rwcntly,  Ehi-- 
lich'  noted  coloration  of  tbat  fluid  nHer  fluoresrine  had  been  iutrotbieed 
beneati)  tiie  skin.  These  observations  prove,  therefore,  that  soluble  salts, 
when  throvri)  iuto  t]ie  cii'culaiiou,  may  be  excreted  by  the  iri»  and  ciliary 
Iwdy.  Evidence  will  be  next  adduced  to  .show  that  mioro organism))  may 
be  tliiu  got  rid  of. 

The  following,  reported  by  Gillet  de  QrandmoDt,*  is  n  case  in  point. 
That  sui^eon  waa  consulted  by  a  younj;  man  convalescent  from  tj-plinid 
fever.  The  patient  vrm  thin  and  weak,  had  albumipn  in  the  nrinc,  and  a 
jaundkwd  hue  of  the  akin.  Hi»  left  eye  waa  affected  with  irilia ;  it  showed 
nuinerom  posterior  ^yiK^liia:  aud  liy[K)|iyon,  uud  tU  virion  was  bo  impaired 
tiiai  tingcrs  could  \n;  <x>uiitf.-«l  willi  dillieuhy  M  the  distum'e  of  uik^  inetiv 
only.  Grandraont  oiwmed  the  anterior  chamber  of  the  inflamed  eye  and 
inoculated  a  lulie  of  agar-ajpir  with  some  of  the  pus.  Two  days  Liter  lie 
obtained  a  pure  culture,  wbieb  when  examined  with  the  iiiicn?&co].ie  was 
founil  to  be  made  up  of  liie  Imcilli  deserilMil  by  Klwrth  as  present  iu  tlie 
spleen,  glandi;,  and  Peyer's  patches  of  those  with  tj-phoid  fe\'er.  A  small 
quantity  of  thia  fullure  waji  next  injected  into  the  vitreous  bumor  of  a 
rabbit,  which  when  killed  thnv  wurka  afU'rwards  waa  found  tu  have  nu- 
merous typhoid  bacilli  in  the  liver  uud  intx^'i^tinea. 

Tlie  snnie  author'  has  found  «tL'>eptocoeci  in  a  ciiltUK  obtained  by  io- 
oeulaliitg  gelatin  with  the  aqueous  bumur  from  a  case  of  hyaloiditia  (or, 
mtbcf,  cyditis)  following  crr«pelaa. 

Otli«r  instances  may  be  quoted   in   winch  niicro-oi^nisma  have  been 

'  Affhiv  ftir  Aui;ntiliMll:uinip,  180S, 

■  Dniiwlio  Mitlioiiiliu'hn  Wtx-lifiiacfaritl,  1882. 

■  Archive*  d'OplitaluolgKie,  1882,  p.  628. 
*  Ibid»iii. 
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drmon^mt«<)  in  ilip  nntorior  clinmlKr.  Renniiii  Siu>lliii,'  for  cxaRipk.tM 
Imdy  n'pnrte»l  ilie  following  ras.es:  {\)  A  lady,  ag«l  twenly-^'ipbt 
IiikI  marked  desoepjeljtie  of  ihe  left  eye,  Uie  lower  tliiid  of  tlie<vniea  ' 
B[MK.-lf]«l  over  witJi  p)uictat«  opacities.  XncreaseU  tensioa  comii^  on,  itU 
mtmiiy  was  pcrf'ormeil.  Oot-  of  the  |)iiiieta(e  duts  escape*]  witlith^w^neM 
liuuior,  and  was  fuuud  (»  be  iiiude  up  of  very  Nhoit  hacilli,  i»}iiibt4>  of  aH 
tivutiuu  uu  i^ar-ugar.  TliJs  palivnt  lulvrdirvclnpaldeeoeiuetitiBof  thesdv 
Cj'C-,  in  uite  uf  tliu  dots  frum  wliicli  id<.-ntic-iil  mic^robes  were  dtt^cuve 
(3)  A  youn^  man  had  a.  ^iruiiar  allbctiou  of  liis  ri|iE)i(  eye.  Tlie 
clmiiibcr  wa»  taiipL-d,  a  dot  examined  with  tin?  microsnipc*,  and  fcxtDd  fe 
cniiKiat  of  (xWa  uud  Khort  bacilli.  Sih-IIetq  concliida*  from  tJtese  facte  ibn 
d(w(^'im'titi8  i*  n  <liiM.«ise  mi  ffmerh,  and  that  "  it  is  dnc  to  microbts  grwr- 
iug  in  the  aiitoriur  ('IiSDibiT,  vhiL-h  by  their  pi-oducing  toxines  cause  n 
irritation  of  the  uvral  tract."  Tht>  patli(^<mesi&  of  bis  cases  would  ps- 
hnps  he  Ix-tler  explaiucil  by  assit luiiijj;  that  iKith  wcrv  due  to  some  cunsti- 
tutir>iial  condition  of  riiicrobic  nntiinr,  and  tlint  tiie  orgaiuMns  dniivi  in  tW 
anterior  chniiiIxT  rcpres«it«l  nil  cxerctioii  of  tlie  viriw  by  tlie  riliani-  Unit. 
Blennorrhnftie  iritis  nriso*  nt  tlio  same  period  na  hlemiorrliBKio  anhrili*: 
that  is  lo  say,  after  the  Bymptoms  of  acute  gonorrhoea  liave  yieldtd  to  i 
^Icc-ly  ditK-'horge  from  tlie  urethra.  Now,  it  iaa  si^ificattt  fact  that  ioBatn- 
niatloti  of  other  .nerou^i  niembmnca  ha»  been  noted  as  arisinfi;  duric^  iIk 
mmc  iK-riod.  ^ta^kpnxie  •  many  years  ago  mentioned  Uie  case  of  one  patieM 
in  vliom  the  virii!«  seemed  to  produar  dimnic  peritonitis,  awl  of  anntbtr 
who  died  from  ioRammation  of  all  the  tnt<Tiial  M'nxie  mcinbnutca.  Main 
saw  pleomy,  perl-  and  endocarditis,  and  polyarthritis  diiriog  an  attack  of 
gonorrhoea.  In.  the  eflusion  from  tlic  pleural  cavity  be  found  Neiastr't 
guiKK'uecii^.  Borduui-Utlmliizzi^  lioB  de^ribed  multiple  arthritis  dnriog 
goiiorriitca.  Fluid  Uikcn  from  a  Joint  was  found  lo  coiiLiin  the  eila^Ktc^ 
i*?tic^  oj^miriiii**,  wliieh  after  c-iiltivnti(ni  wen-  inoculated  inio  the  urethra  of 
a  youn^  and  henlthy  man  who  h^d  abiitained  from  ooittts  for  eom«  montlu: 
a  typk-al  attaek  of  uonorrhnMi  wit*  the  nsnll,  and  gotwcoori  wen."  demon- 
-<"!<'-d  in  the  dieelinrgi'.  80  far  the  genital  tract  haa  been  the  staitiag- 
'  of  lh<«e  varIoti»  inflammations,  but  that  1^  by  no  meanR  esoentiaL  In 
IIJSL,  Poncet'  noted  swelling  of  tlie  knr-es  and  otiier  joints  after  gooMS 
rhfral  pus  ha<3  l>ren  applied  to  an  evft  with  punnux.  Four  y<^r8  btcr  it 
was  fihown  by  Linfts''  that  aitbritis  might  develop  in  infants  with  piirukfll 
ophthalmia.  He  narrated  three  inptancce  of  the  kind.  Ilii- obecrvstioiu 
have  l)eoii  eondniKtl  by  Fcmlii'k,  Debierre,  Saswomitzby,  Daricr,  «nJ 
otlu-rs.     IViita'luiianii '  notic^l  aeut«  inflammaliou  of  tlie  knee  iu  a  diiiU 


■  0|.hihiiliiiir  Ki.-vi<>w,  lao*,  p.  Sf.9. 

■  Pnicticftl  Tn-Btiir  «.«  tin-  l>i»ivui™  nf  ihc  Bye,  I^ontlon,  ISM,  p.  OMl 
'  Archive  ilnlii'niii'*  <ii*  HiiilnKir,  I8!lfi,  t.  xiii.  p.  oliv. 

*  Archives  d'Opliuliiiulixie,  IBitI,  t.  i.  p.  218. 

*  BHUth  Mwlioal  Jouraitl.  F<>%rtiary  2H,  .la\y  II.  and  Ocmbn  10,  1865. 

*  Aivbiv  fiir OpMb«lnit«logiu,  xxxv't  .  I,  8.  100. 
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time  w«c[(i«  aflvr  |tiinileiit  oplitlialniia.  Hv  round  typical  gonocow^l,  iiot 
only  ill  the  conjiim-tntil  soeretion,  but  nl*j  in  (he  fluid  oUninfd  fi-oni  tlic 
kn«e-}oint  by  piincluit  HaiishaJter '  has  recenlly  re|)ort<H!  a  similar  rasf. 
These  facts  ap))ear  tu  admit  of  but  one  cxplanatiuii, — namely,  that  uutler 
certain  eirt-utiiJiilaiKts  the  p)ii<»eo«!cii3  is  ahio  1<>  fiiul  its  way  iulo  the  blood, 
from  wbteli  it  i»  ejccrobxl  by  the  ^'Doviul  and  wrniiii  membranes.  Tiiiti 
vicarious  extrrvtion  mett  tip  a  com;i>pondi»}r  itiflamioiitioii. 

Tlie  fartfl  at  dispiwal  api»ear  to  indicate  that  syphilitic  iritin  is  due  to 
the  local  presents  i>f  niicrobes.'  Tlius  the  ordinary  l<irm  of  dist'OSL'  appoure 
as  an  early  secondary  symptoni  during  the  linu!  when  th<>  epecilic  virus 
iAdiftuttiiig  itseit'  by  nu»Rs  of  the  bUxid  thmugbout  tbe  entire  ecoiiuiay. 
Nodular  gniwthfl,  or  rondyloniata,  (ire  probaldy  prT«;iit  iu  every  tuHc,  and 
art-  stn^iigly  suggestive  of  Iwsd  irritation,  &iK-b  us  tui^ht  very  wt'll  be  wt 
lip  by  bocjlli  deposited  from  tbe  aqueous  humor.  It  is  a  striking  fact  that 
th«  iridix'ydiiis  of  hereditary  syphilis  may  be  preceded  by,  or  assut-'ialed 
with,  arlhritia  of  Uic  knee  or  oUkt  hii^-  joiiita. 

Soau:  rwctil  experiments  performed  by  Ablstrom  '  certainly  ap}K-iir  to 
fAvnr  the  view  that  rheumatic  iritis  is  au  infectious  malady.  He  lia«  8U0- 
ceednl  iu  setting  tip  iritie  in  rabbits  by  inoculating  tiit>  anterior  cluiinber 
vritb  mor»eIs  of  iris  taken  from  a  case  uf  rheumulio  infiniuniation.  No 
such  result  was  obiierved  when  the  iris  was  di^rivtxl  from  a  non-aeptic 
source,  sueh  as  an  eye  with  uncomplimtf^  cataract, 

Idjitly,  many  of  tliotie  with  irido-e}'ditis  ti'll  iii^  that  thr  discaw  wriui  xet 
up  by  some  slight  injury  to  the  eye,  or  by  exposure  to  cold,  or  by  Btraiii. 
Bronner*  hiw  given  guirticulnr^  of  thrc*;  rawti  in  which  eoucuasion  of  the 
eyeliall  wa«  eptMxlily  {<>llovred  by  loeal  syphilitic  disease.  The  same  enii 
of  thing  is  not  unknown  in  acute  pneumonia  and  in  some  other  inf(x<- 
tious  raalixlies.  So  tar  as  tlie  eye  is  lonecmitl,  ihrsc  injiirie.",  by  inereasiug 
the  vascular  supply,  may  |K'rlm|»  be  ji6snmwl  to  enliaucc  tlic  functional 
activity  of  the  glandular  np])oratuf<,  and  hence  to  dolcrmiue  the  excretion 
of  otganisms  or  tlu>ir  prodiictfi. 

8«ooDdary  Iritis. — A  seeondari'  iritis  or  irido-cyclitis  may  be  met  with 
in  the  course  o(  many  iullamraatory  affections  of  the  eye,  especially  when 
the  liettuc  primarily  involved  is  contif^noua  to  the  anterior  part  of  the  uveal 
tract.  For  example,  iliow*  afTecHjons  are  not  infreqiipiitly  found  along  with 
mycotic  and  septic;  uleera  of  the  cornea  ;  aderitis  and  sclerosing  keratitis, 
again,  are  often  as»«oc!nlcd  with  tbcio. 

Sympathetic  Iritis. — Nolhiu'i  need  be  said  here  with  regard  to  this 
important  disaiae,  mux  it  is  dcschbed  id  auotlicr  puit  of  this  volume. 


■  Im  Bttaminr  HAdicalf,  in(»S,  t.  xv.  [>,  mz 

'  AUxtndnt  Mirv*  ihnt  tpeeiflc  iriti*  U  pnxluctd  hy  VMi'ulur  niUmtitn*.  In  nup- 
imrt  of  ihU  vi»w,  li«  poliib  (-■  l!m  fiul  thmi  Kuchu  >nd  Prk-dol  liarc  alinnn  llmt  the  walU 
of  Ulc  Tnncli  of  lli«  Mi  are  the  setit  at  u  {:inniiiitt«ug  dc|;cni:rMioo. 

■  BeilfAgv  sur  Auffenlivllkundv,  OdnUr,  189K. 

*  TnnuwtloM  of  tfap  Uplithalmologicnl  SociMy  of  th4  tTolt^d  Kingdom,  vol.  x.  p,  199- 
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TRKATMENT  OF  IBITK  AND  tTCI.ITW. 

Th«  trealmcnt  of  iritis  aad  cyclitU  may,  broadly  apeakiog,  be  said  to 
rOD  on  Mniilni-  lineti,  iu>  tlint  a  ooiamoii  dftwription  will  ftiifiioe.  In  each 
.ifTcclion  the  main  Indicntionn  Arc  thnxtfolrl :  1.  To  dikto  tti(>  pupil  and  to 
keep  it  dibicil  tintil  inflaniniaiiun  lia^  t^iiltiiided.  2.  To  relieve  yam,  con- 
gestion, and  photophobia,  to  secure  reel  for  the  ipflamed  eye,  and  to  combnt 
steepleeeneHi.  3.  To  treat  aay  coustituttonal  aitment  tliat  may  lie  at  tlie 
root  of  the  mischief. 

Unleis  1h»r»  he  tisisudu  (u  tbe  ooutran-  (we  page!!  30J;,  306),  dilatation 
of  thf  pupil  m  the  lirst  |Kiiut  to  he  uiuiird  ut  by  thi;  pi'uetitioiivr.  This  k 
nwdwl  twr  wvcral  ix.tuK>ti».  It  curries  the  inaer  murglu  of  tlie  iri»  away 
from  the  tiici»  of  the  |>iipil.  thus  r«duoiiig  to  a  minimum  tho  chiui<«;  of 
adbenfion  between  Ibe  two  stniclures.  It  ia  w(Jt  to  boar  in  mind,  however, 
tiiat  with  even  the  widest  jiut^ible  dilatjition  of  tlie  pupil  it  is  possible  for 
Hynrchiie  to  develop,  altlioiigli  in  tliis  tnM<T  eauf  they  will  lie  well  away 
from  the  erntral  rej^ion.  It  may  be  not«d  in  pawtJiig  that  the  np|)namnoe 
pnKlticPtl  hv  sueh  an  iidhesinn  will  eventually  resemble  that  fotlowing  (he 
perromiaive  of  a  miriiiw  iridectomy.  To  resume  :  soft  and  reerat  »ynOTbia: 
may  be  often  stretched,  if  not  actually  ruptured,  by  a  wide  and  vigorous 
dilatation.  Again,  the  mydriatics  commonly  employed  pandyze  the  eiliary 
luUM'le,  and  m  a  cousequoiiw  the  eye  ia  plat-ed  at  wmI.  I^islly,  it  is  prob- 
Rblc  that  atropine  (thu  ugi-iil  generally  «.'le(rted)  wis  us  u  dircti  setlalivc 
ii})oii  the  iiiflnnii'd  Iri^i,  while  it  oci'taiuly  wntraeti^  the  vestiels  of  that  mem> 
hrano,  and  thereby  hinder*  exudation. 

Pain,  photophobia,  eonpefttion,  and  other  eviilenees  of  intlanimation 
will  to  a  great  extent  be  relieved  by  full  dilatation  of  tbe  gnipil,  m>  that 
in  alif;l)l  cases  nothing  more  need  be  done.  Ae  matters  improre,  tbe 
mydriatic  is  used  less  fref^iienUy,  and  finally  discontinued  altogether. 

MydrisBis,  as  a  rule,  is  secured  by  atropine,  a  niMliesmetit  tliat  may  be 
iiH-d  in  vnriouH  wuy»  and  iinth-r  var-iims  (brniK.  The  eviTv-day  plan  in  to 
vmpioy  a  sohitiuii  of  the  i*idphule  containing  two  to  four  gntnit  to  the 
OOQOO  of  di8tille<l  water,  one  drop  or  more  of  this  liquid  being  put  into  the 
eye  three  to  six  times  a  day,  nocorrling  to  tlie  severity  of  tbe  iuHnmnialion. 
It  is  3  gofKl  plan,  however,  in  reoeut  it^tis,  to  direel  lliat  sn  application  be 
made  even-  ten  minutes  for  one  hour,  as  a  eiiniidative  effect  may  perlia|xi 
l>e  obtained  more  easily  in  that  way  thatk  in  any  other.  The  pure  sulphate 
and  not  the  alkaloid  should  Im>  disitense^l,  ^Ince  the  latter  U  mdy  slightly 
eulublc  in  water,  and  the  oiid  or  spirit  sometimes  addnl  by  tlie  chemist 
with  tW-  idea  of  increasing  ibi  solubility  otWn  acts  as  an  irritant  npon  the 
eye.  It  ii^  advi^hlo  to  pi-epare  ^niall  qiiatiiilics  of  the  Bolntion  only,  so 
that  the  ehaiiee  of  fungoid  growth  may  Im.'  less^nod ;  for  a  similar  reasun 
many  surgeons  use  tamphor  water  as  tbe  tiieu?Lru»m,  or  add  a  minute  pro- 
portion of  some  antiseplif  Ui  th«,'  distilled  water.  Tlie  atinlp-wie  effects 
of  atropine  may  be  cuhaucod   by  tbe  addition  of  the  hydi-ocbloratc  of 
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0)0106,  in  the  prc>|x>rtiMn  of  fotir  to  eight  gniii],i  to  ev^ni'  ounce  of  the 
fbngoing  H>liition.  Moreiiver,  the  my(lria.-<iH  pnMliiml  liy  ii  mixture  of 
tbe  tvo  !JAlt»  Iia»  lieen  t'oiind  to  tx*  greater  tlian  can  lie  oblaineil  frnm  eitber 
singly. 

Atropine  may  be  also  employed  Iq  tbe  form  of  ointment,  but  only 
wlieo  Ijicrj-inalion  is  Dot  exw-tseivL*.  The  surgeon  must  reiiiciubtT  tbat  tbe 
milts  of  alrojiiuu  are  not  themaflvea  aoluble  ia  \'&seiiiie,  whembu  the  alka- 
Itikl  in.  The  fi)nniT,  tlifrefun.',  ?liuuld  uol  be  pKBOiibwl.  The  following 
u  a  good  formulii :  utruphiL-  iitiil  cwiiiiiv,  of  eiuh  ouc  [uirt ;  va-seliue,  one 
hnndred  parts ;  dissolve  bjr  the  aid  of  f^Dtlc  hnit.  Th4>  ointmc-nt,  which 
luay  tie  mcd  three  or  four  tinKs  in  the  tiTCBt>~-l<iar  hoiire,  may  \k  applied 
lu  the  eye  in  \-anous  vmyi,  a  .liniple  |iLid  being  to  spread  a  small  amounC 
iijMtii  lint,  which  is  thi^i  bHiidiigtii  into  [NHitioti.  Pertiaj)t»,  however,  a 
more  rertain  nnd  oonvmimt  'vay  in  to  in»oTt  th4<  remedy  hetn'ern  the  lon-er 
lid  and  the  eyelwill  by  mpaim  of  a  small  nimel's-hair  briwh  previously 
cliat|^  with  the  niedicanient. 

In  a  third  method — recommended  by  certain  <jerman  authoni — a  raor»el 
of  the  solid  sitlphab^  {not  the  alknloid)  ia  pla^vl  in  tlie  conjunctival  sue  and 
allowed  to  tliiwiilve  r'n  atv.  A-t  alarming  OHiKtitiiticinal  HyD))rtoin.>i  an'  not 
nncommoD,  thta  application  ahould  he  made  by  tbe  Kurgeou  himnclf,  vrhilc 
for  a  similar  mwon  it  idiould  be  n-«erved  fur  esHes  of  ejia^al  difficulty. 
There  are  ivio  eondition^  in  whieh  the  dulid  gulplmte  eometimcA  renders 
signal  aen'ii« :  ttie  first,  when  the  pupil  olMtitiately  refuses  to  dilate,  not- 
wilhfttondiiig;  the  (.-arefiil  il-x:t  of  the  ordinary  prc|MLratiou8 ;  tlie  aecond,  whcu 
one  dcMrcs  to  niptiire  n^Y-nt  ^yiut-liiH-, 

There  are  iiwtanci-a  wlnrn'  the  use  of  nlropitic  in  any  form  gives  riae 
to  the  f!Tnnp  of  nymplonw  rallpetively  knowm  under  tlie  name  of  "  atropin- 
isra."  ThiP  may  manifest  itself  in  eilber  a  loral  or  a  general  way.  The 
local  iorm  of  atropiuiiim  is  charaelerized  by  redness  at»d  sw-elling  of  the 
coQJUQctiva,  along  with  the  development  of  follicles  in  that  membrane, 
and  the  praenoe  of  a  mnoo-iMirulout  dLst-liai^  from  the  eye.  At  other 
tiniui  one  may  mtet  witli  a  cttndition  that  U-atv  a  oIdh!  r»«enibluiioc  to 
erynpelaif  of  thu  face,  (he  t«-giiment  of  the  cyeliJs  and  iK'i(;hboriiig  jMirts 
becoming  irritable,  ifwolleii,  and  red.  The  general  Htgtts  of  atropine  intoxi- 
(Stion  comprise  clamminess  of  the  mouth  and  dryness  of  the  fauces,  flush- 
ing of  the  iVm,  ihii^t  nnd  dysphagia,  halhiei nations  and  delirium.  The 
{re(]Denoy  of  the  pulae  ia  alway-t  inerea-ted.  Ai<  a  funlier  ntwill,  retention 
of  urine  may  take  plaee,  althougli  tliat  apiH^trs  to  be  M-Idom  met  with 
expfpt  in  aged  persons.  ?>en  death  1.4  Klated,  ii]n>ii  the  authority  of  Kugel, 
to  have  resulted  from  the  h)eal  applimtion  of  atropine. 

Tbe  urgent  b-rmptoni"  of  atropine  potmning  may  be  combated  by  injcrt- 

in^  beneath  the  f^ltin  uiic-foiirtb  of  a  grain  or  more  of  morphine,  as  weU  aa 

b}-  tbe  liliemi  adniinigtraliun  of  glroug  eolTee.     Atropine  must,  of  vontse, 

be  at  noee  withdrawn,  and  recourse  had  to  other  mydrintie  agcntu,  such 

K  datnrine,  dulxtUine,  liyosoyamine,  iwopolanituc,  or  bomatropine.     Ajs  a 
TflL.  in— 20 
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ninttiT  of  fiu-t,  howfiver,  Uwre  exist  imlv  tliwv  ymrv  tuAnnm^HAin  alkaluMk,— 
atropine,  hyrtwiiiOfaiid  iiyoscyanii iie, — for  it  is  now  recognixr<l  tlml 
in  tiothin;;  more  ttinn  puit-  atropine,  wliile  cliiboisino  k  the  muih- 
hyoecj'amiiip.  Be  that  as  it  may,  under  tiic  cimimsmnres  detaiWd  d 
Aul^«oiie  i^nerally  i^mploy  the  sulphate  of  iJaturiae  iiitder  tlio  fomi  iif: 
a<|Ueoiia  fwliition  coiitaiiiiDg  one  to  two  grsioH  of  the  ruill  (o  vitp  wmn 
diHtilh^  crater.  £veu  datiirino  may  give  hk-  to  toxie  symptom?,  aixl  it 
that  ctiM-  the  surgititi  may  subHlJlulc  fur  it  the  sulp)iate  of  dubniiiiic  n  i 
S(jliiti>in  wmtaJniug  one  to  two  grains  tu  the  utiaiv.  IIyo9c}i'aniine  is  Kfo- 
eniHy  employed  in  tliiH  e^mntry  im  a  §maU  gelatin  disk  cnnlaimn);  n'n 
gmiu  of  the  alkaloid.  The  action  of  tliiti  agent  is  more  potent  than  tltf 
of  atropine,  aud  its  eflecte  ]a»iL  atxtut  ax  long.  Seu|iol»iniiie  has  hem 
as  au  atiueouit  solution  containing  one  grain  of  the  drug  ditfaoh'ed  id 
ounce  of  dietitlL-d  water.  The  saltx  of  hoiiiatropltie  { Imlrobromste,  hrilr^ 
ohlorate,  and  ealieii-lflte)  are  readily  soluble  lii  water,  and  a  eomtoon  strai^ 
is  eij^ht  to  ten  f^miiis  to  the  ounce.  As  the  effeet^  of  huniatrDpiiie,  liovrmi; 
ftpei-dily  puss  away,  the  agent  13  inferior  to  tJioae  jual  described. 

The  lotnl  »vmptoin«  of  ntropiiii^ni  arc  to  be  met  bv  itDnKtliatdf 
stopping  the  irritating  agent  and  by  the  appli<'alion  of  astringent  lotivot 
and  ointments  to  ihe  iRflnmed  nkin.  Among  the  latter  mny  be  mcnlioBii 
the  exeellent  ungiientuni  nietallorutn,  which  combines  eqnat  parts  uf  arelav 
of  lead,  oxide  of  zinc,  and  dilute  nitrate  of  oieiicurY  ointments. 

The  surgeon  aliould  larefully  note  that  there  are,  altogether  apart  fnm 
"  HtropiniRm,"  (wrtain  eonditioiin  in  wliii'li  atropine  dom  more  harm  thu 
gtHtd.  For  instanre,  it  is  by  no  means  r»re  to  came  aeiww  cw-srs  ofrrclitii 
(or  irido-eyelitis)  where  the  employment  of  tliat  agent  inleuisiltes  any  pain, 
photophobia,  or  congestion  that  may  be  present.  It  luifi  been  aiiggC8t«i 
(hat  thiti  iH  due  to  a  damming  baek  of  blood  in  the(>iliary  body  as  the  rewll 
of  ihe  (xiiKstrietioii  of  the  vc^jnels  uf  the  iri:^  wliidi  is  n€<«»<ariiy  asMiriatfd 
with  mydriu-sis.  Tlie  proetiml  jwiat  i*  that  under  circuiii&tanws  of  lbi# 
kind  we  luiist  euntcnt  ourm-lvo«  with  »  jmrtlal  diliilation  »f  the  pu|Nl,  suJi 
a8  may  be  obtaine<I  by  ii«ing  a  feeble  soltition  of  atropine  sulphate  (enf- 
twelftli  to  one-si .tlietti  of  a  grain  to  the  onnoe  of  water).  Ik-ighteiKil 
tension  of  the  eyeball,  eu  oAeu  observed  during  the  earlier  staf^  uf  erditist 
furnisher*  a  ^K-ei^nd  i-oiiteaindiiwtinn  to  the  use  of  atropine.  \Vlnii  lids  is 
the  case,  fin  ftttemptmti.it  he  made  to  Imver  tension  by  the  appli<,«tiotiof 
myotiep,  and  for  this  purpo«^  the  Milphatenf  phvMiHtiiiinine  is  (renrntlly 
eeteeted.  It  would  be  unwise,  however,  to  employ  anything  like  a  strong 
HoUition  of  that  alkaloid,  beeause  any  exudation  that  might  be  throwBovt 
would  then  be  likely  to  eueroach  upon  the  pupillary  area,  thereby  ooitt- 
proiniaing  sight  seriously.  It  would  Ik?  Ix-ttcr  to  trust  to  v>mk  pb 
mine(one-fiiurth  t»>  one-half  grain  to  Ihe  ounce'),  alternating  it,  if 
with  an  ex<'e*r<>vely  attennnted  Mihition  of  atropine,  Cocaine,  iiwd  cblur 
alone  or  oombinetl  with  phy»osligmine  or  pilo<nrpin«,  might  AuecMd  to 
Bome  of  tliese  difBcutt  cases.    Tlie  systetnatic  employment  of  hot  popp)* 
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liioiiji  halt  !«mie  etCed  ia  lowering  tcnuon,  and  piirgalivoa  oeem  to 
Ifjk  in  n  ^iiniljir  u-ay,  so  tliat  llieM.>  aoi'cfisorv  niioijiirts  t^liould  nut  In-  neg- 
lected. In  «i.«e  tlifse  various  rumttlifM  fail,  tl  will  li«'  iifcxwuirj-  to  ujh'II 
lite  anterior  cbaniber  of  the  eye,  ur,  us  a  I)i»t  rcsouix'c,  {»  j>roocf<l  to  Iridw- 
tomy.  Hut  more  pm-W  iudicatioiui  for  tlu'  ix-rfuriuiuicc  of  tiuxe  sorgieal 
opemtioiis  will  l«?  givt'U  Inter. 

Hvso.  and  cold  arc  useful  iu  n-lk-viiig  pain  aud  in  ruudifyio^  iuflummu- 
tton.  It  is  difficult  to  foruiulutc  any  ruk-  hk  to  which  sliould  hv  cuipluyttl 
ill  a  givi.ti  tu»c,  bill  (Ik-  putifut'^  MMi^itionid  funn,  pcrlinpK,  thu  iiiotit  tnuft^ 
worthy  gfiiidc  in  tiiat  rc8|M>cl. 

Heat  may  be  «n]pli)yi>d  either  in  nioiet  or  in  dry  form.  Poultices  were 
formerly  much  in  vogue  as  a  nieaiu  of  applyiiiti;  moist  heat  to  na  inflamed 
eye,  but  nowadays  they  have  U^eu  largi-ly  rifplatied  l>y  riiuri'  <'leHiUy  appli- 
anoeii.  The  following  Is  an  excellent  plan.  Several  Md.*  of  lint  are 
dip)M-d  intu  hot  wati-r,  nqiicezcd  tit  dry  as  po<t.sililr,  uppluil  In  tlir  liiU,  und 
covvRtl  with  oilvd  ifilk.  This  drcsnug  is  tluii  pocked  iu  witli  u  cliick  luycr 
of  dry  wool  litnted  by  contact  with  tbe  outside  of  a  can  of  boiling  water, 
tod  lMUKla;:(d  into  position.  A  more  simple  but  (<]tially  efficacious  plan 
directs  llial  a  uapkin  be  wrung  out  of  hot  water  aud  rapidly  applied  to 
llie  doacd  eyelids  Tbe  first  uapkin  ia  replaced  by  a  second  aa  9ooa  as 
the  foruH-r  linK  lost  itA  heat.  There  cnu  l>e  no  objci^tion,  from  a  medical 
point  of  view,  to  using  hot  infa^ion  of  chnmomito  flowers  or  poppy  fomen- 
tationn  iiL«tead  of  plain  water.  Sir  William  IJownmn  wa.--  in  the  liiibit  of 
vmploying  conium  lotion,  made  by  adding  one  drachm  of  the  extract  to 
each  pint  o{  water  ;  while  beltadouua  fomentations  (estriict  of  l>elUdoimu, 
one  drachm  to  a  pint  of  water)  still  enjoy  great  repute  with  many  pmeti- 
tjoners.  Hot  appIicatiouB  are  generally  ordered  for  half  an  hour  twiw  or 
tbriee  a  duy,  but  their  |>rt.-(-i!^-  numluT  will  dejK-ud  upon  thu  nature  of  tliu 
cose,  and  wiH-cinlly  ujwu  the  iiniouut  of  pain  that  may  be  pn-viit,  Thcro 
is  one  small  point  that  «ilU  for  pacing  mention, — namely,  that  a  delicate 
«kin  may  becume  fretted  by  the  niuittttin?.  It  ia,  then,  a  gooti  routine  prac- 
tice to  »meur  tbe  lids  and  n«ighborill^  ])Brt8  with  vaseline  before  putting 
on  tlie  hot  applii'atiuna. 

Drj-  heat  \a  most  eonveniently  obtitin^tl  by  covering  the  eyelid.'*  with  a 
\aT^  [ad  of  eotUm  wool  prpvioii.*ly  Ii«itiil  by  cnntnet  with  the  onti^idc  of  a 
uuo  uuntuiniog  lioiling  water.  Anntbrr  plan  is  to  warm  the  bunch  of  wool 
by  holding  it  io  front  of  the  lire  or  by  placing  it  in  the  oven. 

Alterontc  tiac  of  moUt  and  of  dry  beat  is  recommended  by  some  AQ- 
thoritiw,  although  it  isdiflinilt  to  undei>;t:uid  ujxm  wiiut  grouudM. 

Cold  may  be  applied  in  three  ditFerent  wovb.  In  the  first  ithm  a  pitce 
of  tape  (one  inch  broarl)  is  limind  biihiikI  the  jiAtieiit'H  Ik-iuI,  and  Lo  it  Is 
pinned  a  a(|uare  of  linen,  which  envem  tlx'  inlhuood  eye.  A  lump  of  ice 
floatti  in  a  baatn  containing  water,  with  whieh  the  mg  is  kept  constantly 
iiioietenE:d,  The  tem|)eniture  of  tlu>  tinid  i^  in  this  way  maintainctl  nt  a  low 
point.     The  »eoot>d  plan  may  be  thus  described  :  by  the  side  of  the  bed  is 
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placed  a  large  block  of  iop  ;  two  |x-ul.s  of  artfam  wool  an;  provided,  ofviuhl 
ooe  ift  Uid  uponJtie  ice  ami  tbo  iitlii-r  u)>nn  the  vye  at  the  patka%,iMi^l 
aru  dmiiged  as  otim  as  the  one  iu  iise  ocaseo  to  give  a  seusativauft 
Tlie  third  plan  is  to  employ  a  luodilkutioii  of  tbe  familiar  Leittr'i 


Fio.  6. 


i 


L<IUr'(  lube  tot  ajtpLrlnf  erM  lo  tbe  afi. 

whicli,  a»  onlinaiily  constructed,  are  far  too  bfavy  to  he  iioni  in  ej-e-woit 
Fine  k'jwlfu  tubing,  «*  »tn>wn  in  ihp  dii^raiii,  is  iryih-d  into  n  ili^k  of  iVmt 
two  iiiclicj*'  diiniirtt-r,  tbe  iinlividiial  tttnuKU  Ix-iiig  lu-ld  In  pinoc  br  Dat»< 
lafie  bunds,  which  are  atitcho<!  togptber.     The  eontrivnnw  is  tlira  plaod  « 
contact  with  tbe  rlosecl  eyelids  of  the  [mtieni,  who  iiiiLst  be  lyinj;  dowi. 
One  free  cud  {A)  is  brought  by  means  of  etaetit-  tubing  into  ■.vancciivB 
vritli  a  vEHftcl  filled  with  iocd  M'aler  and  8i]si>endetl  at  some  hei}^]t  al»\'elte 
bed.     Tlic  other  pud  (H)  of  xhn  Uadcii  piping  in  similarly  connectwl  willi » 
nK^litiitle  pliiced  hjmmi  the  iloor.     Tin-  upper  tube  being  now  fil!e<i  iriili 
water,  sipbt^n  uctlou  will  iiistire  a  oim^tant  flow  of  ti<iu)d  through  tbe  coil 
until   the  ruMTvuIr  is  exbnu8t4Hl.     Th!»  little  appamttis,  obviously,  may  in 
also  Uiiod  to  apply  lieat  to  an  eye. 

Lonil  alwtniflion  of  blood — a  time-lionored  remedy  in  iKtis — is  aoiiif 
tinif^  a  iiacftit  accei^sory  to  the  eoiptormeQt  of  mydriatics.  It  i^  spcdaQj 
!iid!eHt<e<]  when  pain  or  Ly>n^i>»4tion  is  marked,  or  when  llie  pupU  roAimtS 
respond  to  the  intelligmit  and  (?<>rn'(-l  upplieution  of  ntropioc.  ItouylM 
earrie<I  out  in  two  ways, — by  the  use  of  lewhes,  iiatiiiul  or  artificial,  or  \3f 
the  operation  of  arleriotnniy. 

If  leeches  be  selec-tctl,  three  or  four  may  be  applied  to  tlte  temple-,  tbt 
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i,  th*  side  of  tJio  nose,  or  boliiod  tlic  «r,  the  npjiliwition  beiag 

iiwl  a  seoond,  tliinl,  ni"  finiptlj  tinw  at  iiitervuls  of  a  day  or  so.    The 

tin  t«fii>t  vniHlieil.iind  tliecnaturehddin  cuiitact  witli  ubj'inMiiisornkM- 

ibc*.      If  Uu-  iininial  h-III  iiol  Uiu-,  tlu;  [mrl  *'1<x:Uh1   for  it!*  operatKiiw  maj- 

i»m«irw)  with  orcAiii  or  with  «  lilllo  fixi«li  Wood.     Kwh  It^*Ji  alii>tm(--t» 

uut  a  drat'Iiin  him)  n  hnlf  of  blood,  and  will  drop  off  when  full.     Afitr 

liug.  i.t-rtuiii  it>m|iliralion.s  mny  be  met  with,  {Hirticiilarlv  in  those  whoee 

lernl  t^tdth  in  tlL-pn-wit-d.     Ttiii^  tlie  vrouiids  luuv  bk-wl  pjioussively,  ur 

stic  tnflnnimntion  tuny  Iw  smt  up.     The  «i|)ftO);  at  di8|i)iMil,  hnwovor,  will 

ini'ly  admit  nf  our  dctnilin^  th<'  miinafrement  of  thcw  tintnwni-il  retudt^, 

ill  larticiiUiis  of  whif'h  may  Ik-  fi)iiu<l  in  any  book  on  ppncml  surgery. 

Jy,  it  is  ofttn  a  good  plan  in  the  sevtrer  cases  of  iritis  to  encourage 

dinj:  hy  warm   fometitatioua  continued  for  an  hour  or  more  after  the 

?h  has  fallen  off. 

Hrarteloup's  "artificial  leech"  mm  formerly  in  great  vopie.    Aa  shown 

tkc  figure,  it  oODgtsts  of  trro  partA, — a  Kliarp  drill  and  a  cujjping  gluHi 


Pio.  7. 


Bcnneloap*!  "  •rttrial>l  Iwdi. 


Ifwidwl  witii  a  *crew-piston.     The  former  is  driven  into  the  ekio  of  tlie 

'^"'ple,  oikI  blood  i»  drawn  away  by  exhaugtio};  the  ^lase.     This  is,  at  least, 

™'  tlietkrv-  of  the  instnmient,  althoii^ii   in   praofiee  (he   pi»ton   ^jf-nemlly 

'^''WBtoart  properly.     It  is  Itettor,  thprcfoif,  to  employ  a  slight  modilioj]- 

""i  of  the  original  apjiaratiis,  in  which  the  fzlass  receptnrle  is  exhaiwled  by 

''*'*'is  «f  a  e>inall  air-pump,  kept  constant ly  working  by  an  awtstant  during 

*  opemlion.      The  pmiwrtioii  of  (iws  lipncfited  hy  the  "artificial  leec^h"  is 

'*''**ll,  e%'en  siippn^inj;  that  it  worka  efficiently,  so  that  it«  use  is  beeoming 

""'t\>  anil  mon^  restrietwl.      possibly  it  may  l>e  of  service  in  stnmg  and 

P'tlii.ritr  subjects,  hiH  it  slimdd  eertainly  never  be  tised  In  young  pereons  or 

**  those  debilimted  from  any  cause. 

Arteriotomy,  albeit  a  speedy  means  of  redncinff  infiamnjatt>ry  ^ymplouis 

■Q  suitable  cases  of  iritis,  hw  almirst  eompletely  iIn)p]H'<l  out  of  fa.'ihion, 

*i)il  is  seldom  limrd  of  nowadays.     It  is,  however,  a  bifticr  and  more  seien- 

lific  way  of  alttrt*iMting  bloo«!  tlian  that  just  mentioned.     The  operation  ia 

Bplv.      It  couaistx  in   nicking  ojxn   the  untertor  bruneli  of  tlie  fvnipoinl 

as  it  proBBCS  tlio  temple  to  i1>i  ukiinnte  di^tribnti'in.     When  enough 

[bicod  Itas  lieen  alt^tntcted,  tlie  vessel,  hitherto  only  jiartially  divided,  is  cut 


■■H 


—r ;    ri^ARY  nonv. 

-         -  i:,^v -.ttvc  ;uicui'i.sni.     A  pad 

■:  :  irtlier  hi-morrliaj:;*'. 

•  ":-;rs.  in  rliciiinatio  iritis  iiiiil 

-   artiTtioii  till- more  liUcly 

11  :-.t  H  liiiiitcil  piiHidii  nf  tlie 

--  .-     :-,  :iiul  ti)  repeat  the  oiMTatioii 

;    ■:.  Uiwcasioii.     IiiptetuI  nl'  liiis- 

•  •■'lunitJi,  wiiieli  (Miitains  iinliin' 

~   7';  I  live  and  :i  half  onntt«),  and 

All  (lid   and  nut  iiietlieifnt 

_-.  :'.y  llio  cutaneous  surface  of  tli(> 

■-    -i    :'j>ure  hniar  raustie,     TlKMr<leina 

'^  :  >;  snbsttpK'iit  appliciition  of  reme- 

,—     .   -hnuiic  cases  Iiave  Iw-en  treated  l>y 

- :-:  lars  or  to  liinitiHl  jxirtions  of  the 

-    :!•.■  n  ?[H>eial  measures  nnist  Ik.'  adoiitisl 

.,     ■     -   iiypnoties  are  S('ld<im  adeipiate,  and 

1  ■.dyiics,  of  wliioli  uudinditi-dly  the  best 

._  ,  .      ."   ■.■':ui  if!  to  inject  Ix-neath  the  skin  of  (he 

,.  •.    morphinie  hy[«)deniiica,  n'|H'atinjr  the 

....-■  'v  iitiH  pi-eseut.     This  opep.iiion  is  I)est 

.    .    ■!.Lit  'i<  to  sjiy,  iK'iliix'  the  niK-tnrnal  oxacvr- 

^        ■   -..>  -111.     A  full  diwe  (ten  to  titVeeii  jrrains) 

,   .,-:-■  .rLUiliti'  enniiHisitus),  administere<l  at  iiiiil  t, 

.  .,-:,■  iTi  another  reiiie<]y  wliieh  lias  its  advo- 

',  •iiis|M'udi'd  in  water,  may  he  iriv^-n  Imnrly 

V   ■'  .-^s  ^oni'-half  to  one  and  one-half  ^niiu.*"}  of 

■^    '.i  "t---  fiiipu'ntly, — say,  twiivor  thrice  daily. 

,     .t-i  it   is  t<Tnie*l),  in  d"s<>s  of  five  to  fifteen 

■.";iy  sometimes  suii'<i'd,  and  so  may  aa'tani- 

■   -.t'  lo  twenty  jri-aiiis  in  the  twenty-four  liours. 

■  ■■.:•"  (a  eoinpiuniil  nf  ehloral  and  antipyrin) 
.  ,.       rni;nents  <'iintaiiiiTi}r  anodynes  have  iteen 

^•lili-st  and   most   tnistwurthy  eomliines   two 

■V  :h   ten  jjniins  of  the  stiinif^  nurenriai  oint- 

,■  -alilied  into  tlw  tc-mple  In-fore  the  advent  of 

v-:;i''tie  ohjei-thms  nnw  an<i  then  raisi-d  to  tliis 

\   v.wi  hv  u>iritr  a  tuixlure  nf  the  oleiitis  of  nier- 

V  in  a  preii'sely  similar  way. 

■  ::<\   tiiat  the  aelicm  uf  uiydriaties  is  iiiaterialiy 
.  -  i  •ullammat'U-y  sytuploins  shoi'tened  hv  profiiso 

■.  -'.  ,>f  impiiriautH-  is  aetunlinirly  attaelif<l  liy  most 
■  ,>;'  tlie  skin.  Thi^  may  In-  si-iurtil  hy  a  sui-o-;- 
-.K"  last  tliimr  at  niirht,  I'r  liv  a  lours*'  of  Turkish 
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betliH,  althmigli  tlio  IntU-r  will  [>fitl>iil>U-  Ittf  aviiilubk-  only  for  t[t(mi  who  are 
able  to  laivp  th*?  li<>ii!<i?.  Tlie  mo*.t  wrtain  menus  of  iixliicinp;  diaphurt-si^, 
Imwever,  is  by  llip  m*e  ol"jaUi>nunli,  i>r  rather  of  its  active  (irinfijile,  iMlwar- 
|HUC!.  Tlie  usual  plan  is  to  iuject  siibeiitaDeously  one-twt>lfUi  to  oae-tliinl 
trraiii  "f  tlie  oitmte  salt,  rcjM'fltiiig  tlie  process  every  utlier  day  or  m(  sliorli-r 
i titi>n.'alK.  Kive-graiii  doses  ol"  Dover's  piiwder,  tlire<>  or  four  timi's  n  'lay, 
besides  relieving  {niia  and  Klccple^iiiitiri,  i-xi-rt  a  marked  action  upon  the 
ekiii  ID  !wnie  cai^ee. 

A  word  with  respect  to  "  Bpecifica"  for  ititifl,  of  which  more  than  one  has 
fn>iu  time  to  time  wijoywl  a  wide  vuguo.  It  was  formerly  the  custtmi  It) 
adininirtcr  iiiereury  iu  every  awe.  "  Ite  iiiHiicucc,"  wrole  Lawrence,'  "is 
not  eunfiiK-J  to  tlie  sypliilitic  form  of  thf  disi'««i>,  but  extends  eqiiidly  to  the 
idiopathic"  (iw  oppwswl  to  »yplii]itit.'?).  Henwj  piitients  were  indiscrimi- 
nately mtunilod  with  the  Ani^,  wliiob  was  believed  to  have  thu  power  of 
causing  resorption  uf  any  lymph  lliat  lui^rht  be  elliisod  in  or  about  tiie 
papil.  Thi»>  |)eruioioUH  praotiLv,  fiirtiiiiat*-Iy,  u  all  hut  given  up  at  the 
present  tiiiii?.  By  the  majority  of  siir^t'uiis  mercury  ig  almost  entirely  re> 
served  for<ut(«  intiiiiutelyiL'untniitei]  withjf  notiu-tiially  oin^  hy.syphilis. 
In  fiirt.  the  only  exeeption  to  this  general  atatement  is  constituted  bysyiu- 
patlwtie  opbtlialmitt)!,  ao  uHection  in  which  ther«  api>car9  to  b«  actual  evi- 
dence as  to  the  value  of  mercurial  preparations.  The  oil  of  tur[»entine,' 
too.  has  been  laiidod  arf  a  $]>ecifie  for  iritis;  hut,  like  mercury,  it  also  has 
faileu  n[Km  evil  duys,  and  itA  lute  i.t  now  more  hmionxl  in  the  tmwh  than 
in  the  oWrvance.  Siniihir  reiuiirks  apply  equally  to  balsam  of  copaiba 
(Hall)  and  to  other  nm-ntn  whieh  iited  not  lie  apecifiwl. 

Before  we  leave  the  Hymptomutie  treatinoiit  of  iritis  and  pyelitis,  some- 
thing may  be  itaid  with  re^rd  to  the  general  management  of  tho»e  maU- 
dit*.  In  the-  liist  place,  it  is  essential  t<j  secure  rcat  for  the  iiitlaiued  eye, 
which  may  be  done  in  aeveral  ways.  Id  jievere  fm.-w^  the  jMiticnt  may  very 
w<>ll  be  eon6tml  to  liie  houat?,  at  any  rato  until  the  morp  ncute  i(ymptx>mtH 
haw  been  nubduLii,  It  is  ntivtT  neceasarj-,  however,  to  resrirl  to  that  Iwir- 
barous  relic,  the  darkened  roum,  ^vhieh  is  nut  only  iiratioual  iti  principle, 
but  may  he  ntrtually  hnrniftd  in  practice.  In  cases  of  less  severity  protec- 
tion may  Ix-  secuiv.-d  by  means  of  a  double  shade  large  eiiuiigh  to  eut  off  all 
aide  liglit,  although  greater  cuniroi-t  in  ^unietimeii  obtained  by  kivping  the 
eye  Imudaged.  Iii  chronic  taac's  the  eye  should  be  screened  from  light, 
wintl,  and  other  irritntlng  agencies  hy  smokiil  glasses  or  by  domed  pro- 
tective ROg^IcR.  The  latter  are  selddni  L;roiind  with  any  approach  to  aeeti- 
racy,  m  that,  upon  the  whole,  flat  gljuwes  are  jtrelirnible.  It  need  scarcely 
be  aiklcd  thai  Uie  patient  must  on  no  account  attempt  to  use  his  eiF'es  until 
tlie  lust  trace  of  inflamniation  hai*  died  away.  The  neglei-t  of  this  self- 
evident  precaution  is  tn  all  likelihood  rceponiiible  for  many  relapses. 

'  A  TtmUm  (ID  ibu  Diiii.-iuii»  of  thn  Ry«,  Iiondon,  I9t4,  M  ed. 

*  CdrmiohaH,  ObmrvMion«  on  iho  Rfficftcy  of  TurpontttiP  in  tbo  Vonereal  and  othrr 
De«p.W*ti>i]  [nHnnimiitioni  of  the  Bye,  -ric,  Dublin,  18:^J. 
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As  to  diet,  it  i^  julvuwhlt*  tlint  tlio  pntitMit  should  be  nr^tricUx)  to  milk, 
chicki^  broth,  beef  Xts,  hiwI  other  light,  dig^^tihle  food  diirinir  the  height 
of  an  iritis  or  other  acute  inflsniiuation  of  the  uveal  tract.  As  eoou  acs  the 
eeverity  of  the  syruptonis  abates  he  may,  however,  resume  his  evoiy-day 
diet,  ttuppnting  thut  to  Ik<  sufBHont  in  <)iiaiitity  and  quality'.  Stininlfltiti^, 
as  mich,  are  si-Idiim  mitU-d,  :itlhmt)^ti  it  is  ubvioUNly  unwiite  to  interfere 
actively  with  a  paticat'»  uMial  Imbit  of  life. 

It  need  lionlly  Ix-  mill  tluil  n  |Miti<.iit  should  he  warmly  clad,  and  thiit 
great  i^re  should  In.-  taken  lu  avoid  eotd  aod  wet. 

It  ia  advisahte  to  conuncace  the  tJeatnjeiit  of  e^-ery  mnile  aue  l>y  the 
wliuuiistratiou  of  a  pui^tive.  Xothiug  i»,  [K-rlmps,  better  for  thi»  pur|j<«c 
tluui  tiie  old-liLshioiii-d  blue  jiill  (five  gmiiiK)  and  black  dnuight  (uue-hulf 
to  one  ard  onr-hnlf  ounces),  although,  if  tlioiight  desirable,  the  former  may 
be  replaew!  by  calomel  (one  to  throe  grains),  and  the  hilt*r  by  Huuyiidi 
WKtcr  or  by  a  Seidlitz  powder.  After  this  pn-Iimiiiary  purge  ii  daily 
action  of  the  howdrt  may,  If  tieeciKiMin',  W'-  seeiirc-d  by  a  teiL^juioiifiil  vC 
pulv.  jalapie  ooinp.,  or  by  a  Hiniihir  (|uuntity  of  jmlv.  glycyrrbiuv  oomp. 

TlioKe  who  suffer  from  reliip^Ing  inflaminntions  of  the  iris  and  <^linry 
body  will  do  well  to  conform  in  their  mode  of  life  with  certain  rules  which 
are  ranetiouei)  no  less  by  experienee  tlian  by  common  aenae.  They  skould, 
for  Uifltanoe,  be  wamily  dad,  avoid  extreraeii  of  heat  and  cold,  and  sleep 
with  thf?  head  «gI1  raised  by  j)iIh)WH.  They  ought  iiut  to  kwp  lattt  hours, 
whilo  hot  and  overcrowded  rooniH  tditmld  Ik:  aitliilouidy  flhimacd.  Ncitlier 
■boiild  they  overtax  the  eyes  by  prolonged  rending,  M-vring,  luid  *o  fortli. 
It  gOM  without  suying  that  the^*  i<honld  live  tempenitcly,  both  n»  rcgnnlit 
food  and  alcohol.  Any  ouni«litutiutLiil  uiluient,  bspcoially  rheunutti^u, 
Hhould  be  carefully  treated.  If  pnlientfi  are  iu  a  |x>sitioD  tu  aHbrd  it,  a 
change  to  a  warm,  etgualde  elinutte,  or  a  [leriodicTal  vi4t  to  a  Britisli  or 
Conliriental  flpa,  omy  ^iifli^v  to  wurd  oif  altiu-k±<.  It  .st.-mds  to  reason  thai 
])ronipt  attention  should  be  paid  to  any  symptoms  inditntivc  of  a  recur- 
renee,  and  it  is  {lerbaps  worth  while  to  remark  that  in  some  iiiKlniicus 
purgatives  seem  to  be  useful  in  this  eounectiou. 

We  may  now  ptuw  forward  to  eonalder  the  causal  indi<^tiuns  of  iritis 
and  cyclilis, — i.e.,  the  treatment  of  any  eouKtitutiimul  ailnieut  that  may  lie 
at  tlie  root  of  those  alTectioiis.  In  thi.t  connivtion  it  Is  but  natural  to 
■coord  till*  Rt^I  yUiAv  to  Kvpliilis,  wLldt,  u»  we  have  already  pointed  out,  is 
ccrtaiuly  ren|M>iii*ible  for  at  liwut  ouc-lmlf  of  (he  wusen.  Mercury  under 
these  cireiimatam-e-  is  the  remedy  pur  fjcff/enef.  1q  order  to  prevent  di;*- 
■stroiis  (ttiiHoiiueiioes  to  sight,  its  exhibition  should  be  promptly  eommeneed, 
and  it  ia  a  point  of  practleal  !m|>ortnnce  hi  obtain  ttt  physiological  cSeets 
as  speeilily  as  |N))isible.  There  are  three  ways  i»  whieh  this  may  l>e  dohe. — 
viz.,  by  iiiunetion,  by  the  vapor-ltath,  mid  by  hypfKlennie  iiijectiou.  lu- 
ttnetion — the  luetlicHl  (timninnly  employed  in  this  nmnlry — ia  wrtainly 
one  of  the  HiinpUitt  and  Iwet.  It  merely  consists  in  rubbing  into  the  aU'tn 
from  tliirty  to  ^xty  gnuns  of  mercurial  ointment,  the  patient  having  pro- 


viouftty  tnkeu  a,  waroi  Ixitli.  Tbc  iisufti  plan  is  to  nib  (he  mo<li<!ninenl  in  at 
nijrlit  ooly,  bin  iu  ur^nt  easo«  it  may  bedoDo  in  tlie  morning;  lu  well.  The 
^rplicstioD  may  be  luikle  to  ihe  -tkiu  of  the  belly,  of  the  axilla,  of  the  tbigli, 
of  tim  ami,  aitd  of  tiie  teinpl(>j  but  a  ditVercnt  point  should  I)e  selected  ujioa 
ex-cry  oorariMHi,  a.-*  i-niptloitA  may  olberwine  bf  M-t  iij>.  In  the  case  of  mfantii 
it  U  ^IBci«Dt  to  plat'e  the  drug  ujtoii  n  strip  of  flaiinpl,  which  i.s  then  hound 
aroDud  the  waiat.  It  may  be  added  that  if  the  unsightly  appearance  of  tbe 
blue  oiiilment  be  objwtetl  to,  tlie  oleate  of  mercury  (teu  per  cent.)  may  be 
t&wd  it»t«u(l.  Without  entering  into  uuueixssary  detaiU,  it  may  be  said 
that  the  vapor-batb  onnsisbi  uf  a  simple  a[)[iHmtus  whereby  water  aud 
calomel  are  volatilised  and  (l('i)i):iit<'d  (1|iiid  the  }ialitiit'n  itkin.  The  bath  id 
tisiially  taken  once  a  day,  thirty  ^raine  or  more  of  («lomi-l  being  useil  upon 
each  occasion.  The  sy&tem  l>eL-omc8  utiecteJ,  as  a  rulu,  within  three  or 
four  days.  Although  the  hypodermic  iojeclion  of  mercury  is  probably  the 
quickcHt  way  of  gt-tting  phvHiolagicnl  i-fiVtls,  yet  it  baa  never  boeu  very 
populor  in  Grwt  Briluin.  If  it  be  emploVL-'l,  bowi-ver,  one  loiiy  inject 
deeply  into  the  buttock  ten  dmy^  of  Bloxani's  Solution,  wbic^  contains 
two  grains  of  the  pon^'hlorido  and  one  j^ratn  of  chloride  of  nmmnnium  to 
the  drachm  of  distilled  water.  Cbibrcl,'  who  hm  had  considerable  ex- 
perience with  the  method,  preft;!^  the  cyanide  sntt.^  He  recommends  Uiia 
formnla : 


Cj*tuJ«  ot  mtrtaxy,  0 

Bydroeblomte  uf  ocwuint,    0 

Glycerin. 

Dittilksl  wutor,  of  each,     60 


20  Ota. ; 
OOc, 


The  avLTkiie  ^o*^  ot  thli  liquid  i*  one  jtnmme. 

Aa  a  Uiitial  thing,  three  or  four  injectioDs  of  either  liquid,  made  upon 
oontteoitive  day*,  wtll  caum  tbe  gumN  to  bpcxtme  slightly  Kwolleii  and  tender. 
If  oulic,  tcm3>mus,  or  diarrhreii  l)e  K'i  up,  the  injeetionH  must  at  ouut-  bu 
discootinued. 

With  the  advent  of  mild  oonstitutional  eScct«,  the  forei;oing  may  be 
replaced  by  tbe  simpler  method  of  givinst  moreury  by  rhe  moiilli.  It 
would  be  bctiide  our  pre^nt  [>ur|>o»e  to  i-uiinieratt:  all  the  diOereiii  prepiara* 
tion:t  tltut  may  be  oxhiblt^'d,  and  it  will  be  enough  to  »tate  that  one  ^lin 
of  blue  j«ll,  fir  a  similar  'piaiitity  of  bydmrgynnii  rtira  creta  or  of  ealnmel, 
adminwtcred  three  or  four  tinns  a  day,  will  pffeot  everything  that  i-i  either 
desirable  or  tm-eswry.  Ricord  was  fond  of  tbe  green  iodide  of  mercnr)-, 
wbieb  is  best  administered  in  the  form  of  a  pill  toubiiiting  one-tbiril  to 
une-half  grain  of  tbe  salt.     If  diarrhoea  be  set  up,  thea  one  giaiu  of 


*  TnoMMtiofM  of  Itao  Eiglith  Ophthn)nioI'>xicDl  Con^ma,  1994. 

I  A  (olatienof  tho  (caoiodol  of  mpiviiry  in  UHliilrturputiuuiiini  hot  bittm  i«<Kirniuuiiili>d 
br  Schwlmmor.  C*'tteroll  li(t»  reppnlljf  pnii*«i  llii"  following  comliinntion :  SoEoioJt.1  uf 
tMrcurv,  Ggraiiir ;  iodidL-ufsodiuni,  10  grains  ;  dialillod  tniicr,  200  [uinim^:  10-15  minima 
tot  ma  inJMtion.  (S^phJIit:  tt«  ttMtmi^nl  b;  intra-mufrul»r  inJ«ctian«of  hoIuMo  meicurivl 
wlU,  1&9».) 
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Dover's  powder  ur  i>u«-quartcr  graiu  of  piwdL-rwi  opiLm  hIiuuUI  lie  tu 
Ui  aitOi  dim:  of  the  abuvt-mfutioucd  ifniwlifjt.  The  fact  fbould  {icrhaps 
lie  au-ntionwl  thut  tlie  perc-hluridv  i»nlt  >»  uikiI  cxt^^tuivvly  W  niatiy  prao- 
titionenr,  uiid  it  certjiiiily  poi««(«gcc  some  advuiilngca  when  a  leogtbened 
ooiirae  is  nooeesary,  us  iu  gyni|>ntbctic  disease.  ODL>-Bixt«eath  to  onc-Hixtli 
of  a  graiD  is  ull^^u  vumbiued  with  two  to  live  grains  of  f)uta-»iiim  i<Klide 
in  a  suitable  amount  yf  water,  aud  givi'ii  two,  three,  or  four  timea  a  d«y. 

It  i.4  iiii|to»utble  to  leav<'  thi^  :«ulijii't  wilhoiit  i-«niiniKii<;  i-oiidrrs  uf  ivr- 
tain  [irwaiilions  tluit  fhoiild  U.'  adopted  in  every  case  where  mercury  is 
at)oat  U>  be  administered.  For  example,  the  miicotis  lacmbrane  of  )be 
tiiQuth  should  be  brought  into  as  healthy  a  state  as  |)osslble,  while  defective 
teeth  ought  to  W  eitlicr  stopped  or  removed.  Duriiig  the  actual  ix>iirse  the 
patieut  ehould  be  warmly  i-lud,  not  ex|>i>H(^  tn  ould,  and  bc>  rarefiil  to  avAu] 
indigi-slible  foiwi.  H*.- should  muke  a  pnint  uf  cle-nnsing  the  mouth  twice 
or  thrice  daily  with  u  solutiou  of  [mtasaium  chlorate  or  alum  contaiaiag 
twenty  gruiiis  to  the  oiinoc  of  water,  mid  the  proper  and  sYBtcinatJc  use  of 
•  soft  tooth-brush  should  be  insisted  tipon  by  the  surgeon.  Lastly,  where 
speevly  raereiirial  action  is  tni]iL-mtive,  tiie  patient  .ihciuld  be  <.-uufiui<)  tu  bed. 

Of  late  years  the  subconjunctival  injietion  of  soluble  mercurial  prcjia- 
ratlous  has  been  trietl  upon  a  large  scule,  more  ecj>ei-ially  iu  Fmiioe  aud 
Ruwtia.  Darier,  who  introdueed  the  method,  flsscrt*  thai  excellent  restdts 
follow  its  employment  in  chronic  syphilitic  afiecliuiis  of  the  iris,  ciltar}* 
body,  and  choroid ;  it  lias  been  used,  moreover,  in  t?ynii>allietio  oplithal- 
milia.  Kith«r  (lie  pereldoride  or  the  cyanide  ttalt  ia  sdeeltd,  and  one  tn 
three  minims  of  a  mie  i>er  n>ut.  i<olution  aivtlirowu  beneath  the  conjunctiva 
by  means  of  a  Huiall  nyringe  providetl  with  a  8))eeial  needle  made  of  so- 
culled  "  iri<lizeil  platinum."  Tliis  little  o)>pration,  which  ia  bcKt  performed 
under  cocaine,  is  followed,  as  a  rule,  by  slight  [wiin,  as  well  as  by  chemutus, 
cedenuk  of  tlie  upper  lid,  and  eochymoses  at  the  eite  of  puncture.  It  is 
ivpLUied  three  or  four  days  later, — that  ia  to  aay,  when  the  irritstion  caused 
by  tliefir^t  injection  lias  subitidid.  Diiticr'ii  plan  is  yet  u|kiu  it£  trial,  so 
Uiat  it  is  impowibte  to  say  at  this  loomeiit  whether  it  will  l>c  juMilii^  by 
its  results.  For  our  own  part,  we  hfl\-c  reoehcd  no  definite  ooneliision  es 
to  ita  value. 

Some  Burgeons  have  endeavored  to  combat  suppurative  diseases  of  the 
uveal  tra<!t  and  sympathetic  o|>hlhalniitU  by  injiHitiug  various  antiseptic 
substances  into  the  e\'eball  itaolf.  Abadie  recommended  that  one  drop  or 
more  of  a  one  iM>r  c<ent.  (^rroNive  Nublimute  solution  be  tliniwii  into  the 
vitreous  bunior,  while  lit-rrj-  employed  chlorine  water,  Si^hoeler  carbolic 
nc!d,  and   PtlTigcr  a  solution  of  trichloride  of  iron  for  a  uiniihir  puqKMO. 

Potnsainm  iodide,  althongb  of  com|>aratively  little  tue  in  the  acute 
iritis  of  seeondary  syphilis,  a  of  dJstinet  gervioe  in  those  forms  of  irido- 
cyclitis DOW  and  then  met  with  at  a  Utcf  stage.  At  the  outeet  five-grain 
dusps  may  bo  given  thrf«  limen  daily,  but  Ix^fore  lonj;  the  amount  may  be 
doubled  or  trebled  witli  advantage.     In  point  of  fact,  it  ia  uecess&ry  to  push 
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tbe  (Irng  freely  m  ruoet  ca^s.  In  order  to  lesfieti  the  cbanoc  of  iodism, 
the  imlide  u  usually  Liimbiutvl  with  aromatiu  spirit  uf  ammoiiiu,  u»d  Uie 
mixture  i»  ivcuiiimciHU-d  tu  be  giviii  ia  frw  dtlutiuii  liulf  uii  hour  ur  m 
heiitre  a  mcul. 

If  ioflatutuutiuu  of  the  iris  i>r  ciliary  body  In-  a>«orl»t(y1  with  rhflumn- 

^tlsm,  it  will,  oA  a  rule,  bo  bca«l]t«d  by  int-af^iins  cuk'iilnKxl  to  relieve  (bat 
ailment.     Wbilat  we  have  no  intention  of  discussing  the  general  manage- 

tmcnt  of  rbeuiuutlc  [>atieut8,  we  luay  briefly  enumerate  a  lew  of  the  drii^ 
tiiat  act  well  in  itwet  of  tlie  kind.  One  of  the  lui^t  oerviceable  i&  aaiiiiue, 
of  which  fitloen  to  forty  grainH  may  l>e  lulmiiiiHterMi  thrice  a  day,  the  liquid 
pxtmct  of  li^uorire  being  ndded  to  diHgiiiKc  it»  bittiT  ta-ttc.  Sulicyhitc  of 
sodium,  l4>o,  may  be  given  ia  similar  duses.  The  ealic^'late  ot'  cinchuuidiDC 
(five  graioA,  at  fret|iiei>t  intervalfi)  has  been  pr&ise<l  by  Rislcy.  Sulol,  itguin, 
another  remedy  that  may  be  tried,  but,  as  it  ia  insoluble  in  wat^r,  it  is 
miially  siusprndtxl  in  milk,  and  ten  Ut  ibirty  gniliis  may  be  exhibited  twice 
or  tbriw  a  day.  Alkalies,  jmrticiilarly  biearbunnteuftHjtai^ium,  are  itM'ful 
in  somo  case^.  Liwtly,  there  is  iodide  of  potaaitiiira,  whieb  in  itpccially  valii- 
l6  in  chronic  irido  cvelltis.     It  often  succeeds  where  the  newer  B{!^iit« 

'fcn. 

In  ^uorrhotal  iritis  the  urethra  must  reeeive  attention.  It  would  lie 
oub<ide  our  provinn>  to  detail  the  methods  of  doing  thio,  and  we  niuAt  con- 
tent onrselveit  with  pointing  ont  that  iodide  nf  pota.48itim  not  infrequently 
^affords  considerable  relief  in  lhi«  tvjie  nf  di.<«ea<4e.  The  done  nhDiild  lie 
liberal.  Ad  excellent  prescription  combiDes  ten  grains  of  the  iodide  witii 
one  drachm  of  the  compound  tincture  of  HnclioDa  and  thi-eo  drachma  of 
water,  tins  mixture  being  gix-eu  tmce  or  thrice  a  day.  Change  of  dimata 
or  a  wa-voyage  would  be  likely  ta  do  good  in  ulkh  uf  the  kind. 

In  addition  to  lo«.al  trealinenl.gouty  iritia  mlla  for  the  adoption  of  those 
liioi8iin^-4  tliat  havi-  bw-ti  found  UiH-fnl  in  ]H.Hhigm.  Thu«,  the  dift  must  bo 
regulated,  stimulants  withheld  or  given  with  caution,  and  colohioum,  tha 
Lftlkaline  saltj,  or  pi|>enizinp  ad  ministered.  Mineral  waters  are  serviceable, 
and  a  viait  to  Buxton,  Bath,  Strut hpeffer,  AIofTat,  llomburg,  Vichy,  Koyat, 
Wiesbaden,  Carlsbad,  or  AIx-!a-Oha]»eile  is  to  be  reooraraended. 

General  treatment  must  be  also  eoforeed  in  diahetio  irititi  or  cyelilts. 
Salicylate  of  Ho«Uum  bu.s  Iieen  recommended  in  this  foiiu  nf  inflnmma- 
tioa. 

Malarial  ciucs  are  often  beucfiled  by  large  doees  of  quinine.  Arsenic, 
too,  0|>|M?flnt  to  be  uirefu! ;  it  is  be^t  uaed  in  the  form  of  Fowler's  solution 
(liquor  arsenii-alis,  K  JJ.},  of  which  two  to  five  minims  may  be  given  two, 
tbn-e,  or  four  timeit  a  day. 

Tubercular  raw*  «tiould  be  treated  by  measure*  »«lcnlnte<l  1o  improve 
tite  general  health.  It  i»>  almoi^t  needlci^  to  say  Ibiit  n  libeni]  dietary, 
fresh  flir,  nnd  good  surroundings  are  of  the  first  importance.  Cod-liver  oil 
is  apecialty  indicaletl,  and  so  are  such  drugs  as  quinine,  arsenic,  and  iroD. 
The  internal  or  hyjxxlermic  adminieitratioa  of  oreoiiote  or  guaiacol  lias  been 
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r«oomn>CDdv<l.  Quint  htii*  reported  two  cas&  of  tubemilnr  iritis  oured 
by  til*  former  renipdy.  Iodoform  (thirty  to  forty  t-enti|£rnn)iiiu<  a  day)  has 
_been  given  by  Panae  aiitJ  otiiers.  but  it  fhoulil  nut  ix-  forgotten  tbat  this 
eiit  may  som«tiinea  ^ve  rise  to  retrobtUbur  ncuritiii,  as  in  oiseH  rT<|H)rle<l 
ky  Hiracliliei^,  Priestley  Sinitti,  *tc.  If  tJie  disiiiso  continiieA  to  ailvauf^? 
despite  gi'neral  trfatmcut,  (lie  vye  sbuuld  bo  ivmuvwi,  idtbuugli  that  slioidd 
be  K'ldoin  di>n(>  iiiiliw  otJitT  oi^us  seem  to  be  free  from  tubcroulnr  nii»- 
cliief.  Still,  tlip  MirgwQ  rimy  Ix;  driven  td  oimi-li-ation,  even  when  the  ^^it^- 
ease  is  not  primary',  by  gn-at  psiii,  by  ^yniimUii'lir  ncurosiB  of  the  other 
eye,  or  by  imiwudiiiK  pertbralion  of  the  globe.  Iridoclomy  ought  never 
to  bo  )>errurm4.-d,  iiiostiiuch  as  fresh  growths  are  ainiotit  Bure  to  make  their 
app(«raii<t% 

Toiiiw  ure  indicated  not  only  during  cxmvalesccnce  from  aeiite  intifl, 
but  also  in  lon{r -stand ing  cns».  Quinine  (or  one  of  its  various  prfpara- 
tions)  19  usually  selected,  and  m  adminiBtmtlon  may  be  continncd  for  an 
indefinite  time.  Cod-livcr  oil,  nltbou^b  atil  exactly  a  toiiir,  poawssee  con- 
(iiderabltf  value  in  chronic  inHanitnations  of  the  tiveal  tract,  es|>ccial)y  M-hen 
aasociati^l  with  n  deliiliuited  ^tate  of  the  sy^iti-m.  It  may  be  oHni  r<»ni- 
bincd  with  iron,  anil  it  ^^enis  unnercHKiry  to  remark  that  its  dose  niURt  be 
regulated  entirely  by  the  digestive  powers  of  the  j>atifnt. 

SurgiceL]  Treatment. — Siir^^ioal  treatment  may  be  diM:iif>e€d  under 
thrw^hfadd:  1.  The  operations  done  dnriiig  wnite  disease.  2.  Those  ptr- 
formed  later,  in  order  to  rconJy  the  bju.1  resulls  ibat  sometimes  follow  iritis 
luid  (^clitJB.  3.  Those  tairricd  out  wilb  tlie  idea  of  preventing  reloi»08  of 
inflammation. 

J.  Two  8urp;ieal  operations  nro  occasionatly  praeti^erl  in  acute  iritis  or 
irido-eyclilis, — viz.,  paracenlem  and  trUleftmn;/.  The  former  was  recom- 
mended by  von  Graefe  whenever  there  was  much  diffiise  clotidiness  of 
(be  aipieoits  humor,  but  at  the  pi'WM^nt  time  tlie  teiulenej-  is  to  refitriet  it 
more  and  more  to  caM-s  that  present  exceptional  diffieulties  in  the  way 
of  cure.  By  some  aiitboritie)),  however,  three  condition!!  an-  recopiiwf! 
as  juBtifviufT  iraracentesis.  The  first  ib  when  the  tension  of  the  ojeball  is 
|>ersistenlly  and  notably  raised  ;  the  ttecond,  when  a  conwderablo  by[H)pyun 
owupies  the  anterior  ebamber,  or  when  numerous  dottnl  depoate  are  pnseni 
iijKm  tile  Ifiiek  of  the  oirnea  ;  the  Ia«t,  when  infiammalory  syniptonw  ulngti* 
uately  refuse  to  yield  to  simpler  methiHlii  of  (rtutiueiU.  Personally,  we 
sboidJ  resen'e  paraceiitc«irt  for  the  tir»t  of  the  forcgt>ing  olnsse*, — tliat  is  to 
say,  for  oases  in  which  tension  n-mains  high,  despite  the  mreftd  and  intel- 
ligent uw  of  myotios,  such  a»  physui*tign]ine  and  pilocarpine.  It  matters 
little  whether  thij^  tre  accompanied  by  hypopyon  or  not ;  the  main  [M)inl  i$ 
to  rediii'e  the  heightened  teoniou,  to  which  ever^'thiiig  elae  must  be  sub- 
sidiary. 

If  the  indiralionH  for  {anioentrtiis  in  acnte  dispa<te  are  limited,  tboM  for 
iridectomy  are  ftill  more  restricted.  The  hitter  proceeding  ih  i*ran-ely  t"  be 
thought  of  when  there  is  a  ten^Iency  to  piinileut  ilcposita,  or  wbeu  uumor- 
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ous  flotted  6|>ote  arc  present  iijion  Doscriiict's  nictubniiic,  lHM?nii3e  itfl  per- 
f< irninm-f  iindc^rmiob  ciiviim8laiice«  wuuld  probably  be  folluu'txl  by  iiicreosHd 
iufluuiiiiutiuu  an<J  clusuru  uf  thv  ucwiy  made  pupil  bv  lympii.  but  tliv  mae 
u  liidlcrcnt  vrlirn  pcr^ijftvnt  higb  tciwioii  (K-vura  without  great  ^mrtural 
chaugo  in  tho  iris,  niwl  iridectomy  mny  then  be  rMorted  to,  it'  paraocntosia 
llias  been  tried  :iiid  tailed. 

Tlio  nictJiods  of  perrorming  paracvatcsii*  ai]d  irklectomy  need  not  be 
Icacrilx-d  in  this  pWx',  i iiasmii<::h  tut  full  details  raiicernin^  iKeni  will  be 
rjbuod  in  the  article  speiinlly  devoted  to  operations.     (See  prc-sent  volnroe.) 

2.  Ajiarl  from  the  siiipral  management  of  Aiitglc  or  multiple  H\ii«-hi» 
(wbiHi  will  be  aipsidorpd  laler),  operative  mcasun-s  will  be  ntHXiwary  whrn 
tbc  pupil  is  cithw  "occluded"  or  "  excluded."  Xothing  of  the  kind  should 
he  imdertaken,  however,  until  the  eve  has  beoome  quiescent,  unless  tension 
be  raiwd.  Iridectomy  h  indicated  in  both  thaw  eaa^,  although  (or  dif- 
ffit-nt  rc-asoiiK.  In  "o£x;lii»ion"  it  is  uctded  for  thu  piir|K>9L*  of  restoring 
Mglit,  which  in  n«N:*»«inly  moro  or  Itsw  rvdHceil  by  the  iilm  prtwcnt  in  the 
pupillan-  area  ;  on  the  other  hiind,  in  "exclusion"  it  is  uillcd  for  to  avort 
jiwlary  ^Iniiconin,  whieli,  aa  alrondy  iwintol  out,  is  the  ont«>me  of  that 
r^uoditjon  when  left  to  iteelf,  provided  the  ciliary  body  retain?  its  funrtioiui. 
Tltf  Mime  toleration  is  not  le!<a  Jndirated  when  the  two  conditions  coexist^ 
but  lli<>  rea.4ons  for  tliitt  iiiii!<t  1»-  no  apparent  from  what  has  been  said  that 
tbey  netnl  not  be  more  explicitly  Ktiil<>(l.  It  is  also  porforined  when  tlie 
pupil,  althongt)  not  actually  exdtidnl,  ap|x-an)  to  be  in  imminent  danger 
of  becoming  so.  Bcfon;  proceeding  ft  iridectomy,  tlic-  surgeon  niu»t  ae«iiro 
■liimself  that  percepLioti  of  light  in  good.  When  "  occlusion"  only  ie  present, 
tie  sh'iuid  al-^o  make  a  point  of  ascertaining  whether  the  eyo  enjoyed  good 
sight  prior  to  the  inflammatory  attack,  whether  squint  was  ever  present, 
ami,  hwlly,  wlutlier  the  cuniou  i*  truiis[)arcnt,  at  least  in  i-esitect  nf  tliat 
[mrl  from  iK'hitnl  wliii^h  h<^  piiriio.'H.-v  tu  remove  tlio  irt.-<.  In  "(H'cliision" 
tlw  :i4ir;gicnl  ooloboma  should  In*  ninde  preferably  In  the  lower  niuml  qimdrant 
of  the  iris,  as  the  visual  axis  j;enerally  traverses  a  rorrej^nding  portion  of 
the  cornea.  In  ''exclusion,"  on  tbe  contrary,  it  is  placed,  a.-*  a  rule,  be- 
neath tile  Upper  lid  ;  and  so  lon^  aa  the  communication  is  restored  lietween 
the  anterior  and  the  poHterior  ehainht-r,  it  ia  a  matter  of  comparatively 
Jitlle  nniMijucuac  whether  tlif  cornea  is  clear  or  not. 

Surgitail  inttfr\'ention  is  somctiiriew  undcrtjikca  when  totaJ  podrrtor 
synechia  is  present.  I ridi-<.'loniy  is  usually  pmctisoi:!  under  the'se  circum- 
stances, but  it  seldom  succeeds.  Thit>o  causes  aii)  rcsjwuBibte  tor  thi^: 
lir^t,  the  tissues  of  the  iris  are  so  friable  that  great  practical  difliotilty  is 
cxpiTiciiccd  ill  oliCalninf;  anything  approaching  a  satisfactory  coluhonia; 
mmIIv,  even  jillt'r  an  apimrently  happy  iridiilniny.  the  uveal  coat  may 
lain  attached  to  the  h?n.-i-cap.'<iile.  tliUH  rendering  null  and  void  the  b(st 
>rts  of  tbc  surgeon  ;  la-stly,  the  lens  is  often  more  or  less  opaque.  Hence 
extraction  of  the  latter,  comhiocil  with  iridectomy,  constitute,  npou  the 
whole,  the  most  sati«iactory  mctho<I  of  deuliug  with  these  difficult  cOBce. 
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At  iht  samt"  time,  it  must  iifver  be  forgolUrD  tliat  cvditic  membnuu^  aj 
lie  !ii  the  ilcptliH  iif  the  vitix'oiis,  no  tlmt  wen  iifU-r  ii  succi-wlul  fxtni-i-i 
tJi«  i^iitfrieritV  rxiiulitiou  niav  he.  little  btrttoreil.  A  caiitioiiit  progoo^tt',  tii.- 
fort",  should  invariably  l>e  givofi. 

Tie  reader  will  perreive,  then,  that  before  proceeding  to  operatioci  ta 
any  f^ivcu  ca6«  it  i»  «e«entuil  tu  make  the  tlUliDctiou  betwees  "cn/wiai** 
and  (oUil  poMtrior  gyttecJtia,  eince  a  eimplo  iridectoaiy,  while  bcaefiLing  tbc 
far[ut>r,  will  iilnuK^t  certainly  fail  iii  t\w  lutter.  The  difTcnMitial  diupmii 
betwt-t'i)  tlu-MC  two  coaditioiiH  liu»  Uvti  Hlltulcd  tu  tnorf  titan  onee  alnwl7, 
but  ite  importuucc  is  so  great  from  tlie  present  »tan<l-poii)t  tbst  it  wil 
rwidily  bt'iir  a  furtbrr  reference.  As  Indicatiug  simple  *'  exc-hisicc,"  i» 
have  [a]  tlie  "  cratcr-shnped  iris/'  iu  which  the  central  parts  of  the  taem- 
bratie  are  thrust  forward  towards  thecoroea,  while  ttx  pupillarr  edgp  is  tiid 
down  tu  the  IcD9-ca[}euIc ;  (b)  lai-ightcm-d  teu»ioD  of  tbe  c^-pball.  Tod 
posterior  it^nrchiti  will  l>e  nianif(St(tl  («)  by  tusrk<.-(l  changes  in  the  coW 
and  texture  of  the  iris  ;  {h)  by  a  deepening  of  the  anterior  chamber,  ul 
at  times  by  a  retraction  of  the  root  of  tbe  iris ;  (c)  aod,  in  the  later  etagOt 
by  a  rednction  of  tension.  Of  course,  in  neither  case  does  the  iris  mpod 
to  atropine.  For  reasons  already  givc»,  it  may,  however,  mul  »lighilj 
nrhen  exposed  to  light  in  "excUijiion/'  altJiongh  that  is  scarcely  possible  b 
toUU  ponferior  at/nfchui.  This  latter  point,  therefore,  may  in  some  instaons 
fcrve  to  distinguish  the  two  comlitions.  Finally,  it  is  exceedingly  rare  to 
meet  with  total  posterior  synechia  without  "  occlasion"  beiDj;  also  pmcoL 

There  are  thi-eo  imjiortant  cootraindiwilions  to  the  operative  treatottvl 
of  total  [KHterior  M'neehiii  which  the  KUrgeon  will  be  well  udviited  oat  to 
dtKrcgiiitl.  Ill  the  6n;t  plu(T,  when  uii  fundiiH  n-flcx  ran  be  obtained  opos 
using  theophttialmoeeopii!  mirror,  the  presumption,  in  the  absence  of  vialik 
ohetniPtion  tti  the  pupil,  is  tlmt  the  vitreous  is  blix-ketl  by  r^ditic  mem* 
bmiiei;:  under  theec  circuiugtanceH,  o[)eration  woald,  of  course,  be  fntile. 
Again,  when  U.'iision  rt-rtiains  markedly  Biibnornial,  the  eye,  ana  rule,  an 
much  disoqpinized  that  aurgical  iulerfoivnce  will  be  useless.  LosOr,  in 
ordtr  io  o]H-n>t*'  with  any  8iKf«iw,  a  cunlinal  jirliieiple  deinamlii  lliat  ptf* 
ooption  and  projection  of  light  bo  present. 

Thre^  methods  of  oi>eration  lie  open  to  the  wirgeon.  The  first  diB<R 
in  no  essential  rc?p<«t  from  tlic  cxtTaction  of  a  senile  cataract,  do  tlatit 
ne«<l  not  l>c  more  particularly  de.4cnhi>d  in  this  plac&  Tbe  second,  which ia 
a  modification  of  Baron  do  Wen/el's  methnd  of  removing  eataraet,  is,  briefly, 
as  follow.-i.  A  von  Gmeri?  knife  \h  juuwetl  into  the  irui  tbnjugh  the  limhu 
at  a  point  al>ont  three  mlllimctn-s  Ixiktw  the  transvcnic  tangent  to  ttie  apjicr 
part  of  the  oomea.  The  blade  is  then  thrust  across  the  cliamber  behind  the 
irift,  and  its  point  19  made  to  emcr^  at  the  opposite  side,  after  which  it  U 
piiiihod  tlinm^h  the  eurre8|>ondinf;  |>art  of  the  limbus.  By  a  few  gentk 
sawing  movcmiiibt  of  the  knife  tbe  section  is  now  completed,  and  in  this 
way  a  flap  I*  ma<Ie  cotilaiiilns*  «>rn«i,  iris,  and  lenft-capsule.  Tbe  tiro 
stnictures  laat  named  are  next  seiivHl  with  delicate  fbrcep«i  and  a  hrgi 
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The  pxperieiiivH  of  miuiy  other  giirjreoiis,  howuvcr,  have  not  arrefdnd 
thoecof  vim  <iniffc ;  bo  Uutc  hiis  Utierly  hecn  a  m' ide-«iir«id  i«iilpnn( 
look  upoD  rvlajwing"  iritU  as  due  not  (m>  much   to  tlie  loral  tviiiition ii 
Ihe  eye  an  to  dinthctio  cans««.     That  Hutt  viuw  ia  in  a  majority  of  tbcoa] 
II  just  one  ran  be  «-arcely  doubttd,  fur  it  hits  b(*ii  showu  \»\i>nA  ^im 
lliat  recurrences  are  comparatively  mix-  in  llie  ordinary  form  .if  ivyhwJi 
iritis,  whether  adhtwion-i  be  left,  or  not,  and,  fbrtber,  that  tlin"  an  > 
(jiioiit  in  rh<-nraatic  cases,  altogether  apart  fiv>n»  the  existt-ncv  ot 

Moreover,  diiiii-al  cxpmeiiue  hiis  nhowu  tliat  while  iriilcctomv  '..  u 

then  Bucrfwiiil  in  preventing  relapses  of  iiiflaiiituntion,  vi-t  il  Guh  i 
^  in  a  majority  of  instances.     The  fi)nn<.-r  prove»  little,  siring  tli« 
tcndvjicy  to  rela|i6e  foIlov,-8  uo  general  rule  as  to  duration  ;  *'  tliat  il  iiia*! 
po*»iMt'  to  deny  that  the  eastti  in  qiieHtion  might  have  renuiinwl  frw  fna 
recurrence  even  although  tlit-  operation  had  never  been  performtd. 

From  what  has  been  Niid  the  reacWr  will  gather,  then,  that  iric 
is  likely  to  be  bciieHcial  in  but  few  ca«».  Xo  bui^wu,  for  inslanc^l 
nomiJays  dream  of  mtddUng  with  two  or  three  adh^ions,  b^^ww  At' 
chances  are  thai  if  lefl  :il"«e  Uiey  would  do  not  the  least  harm.  Hfnoiil 
liniiL  hie  interfertmei-  to  iiistaiicHW  where  they  wcTe  many,  brxjad,  and 
yielding,  and  where  they  bewune  more  numerous  with  each  acecae  of  inS 
matiou.  He  would  certainly  not  operatic  until  every  othtr  means  of  i 
m«nt,  both  lotiil  and  e»nih-timti(iiia!,  had  Xtcvn  tried  in  vain.  In 
to  thtsc  self-evident  niles,  there  arc  tliree  conditions  the  exigtenoe  of  w\ad 
shonld  be  n^rdod  as  placing  iridectomy  almost  out  of  the  questlun.  Rb 
and  foremost  it*  the  piesenee  of  dotted  deposits  upon  the  posterior  id 
of  the  cornea,  the  so-ailleti  kerutitin  punclattt.  The  sccontl  (hardly  lo«tl 
potlant)  i»  constilalcd  by  any  iiiarkixl  alterations  in  the  tissue  of  tiw  in, 
moh.  as  gnsit  thickeninjj.  The  tliinl  is  the  existence  of  changes  in  ifc 
vitreous  humor,  m  evidenced  by  fixed  or  Boating  opooitie».  These  indicate 
that  one  has  to  do,  not  with  a  pure  iritiB,  but  witli  irido-eyclitts;  aoJ  » 
it  seems  imtlMible  that  n|M'nili(»n  will  succeed  according  as  inflaiumatioais 
limited  to  tlic  irifs  wheri'as  it  will  lail  when  the  revcnse  h  the  case.  To  the 
foregoing  Mr.  Nettleship '  has  added  some  further  CLiDtraindii.Mtion», — ri*., 
a  myopi(!  formation  of  the  eye,  and  a  ttfudeuey  to  spoutaneouii  hlocding  and 
to  hyiH>pyon. 

However,  if  iricloctuniy  Ix;  tnuKrlflUcu,  a  (iiir-«i8ed  piece  of  iris  should 
be  reniuved,  and,  other  things  being  eipial,  tlic  eolohoma  shwdd  be  plwwl 
beneath  the  ii]>j»or  lid.  It  heenis  aluHjst  uuneocsyiry  to  add  that  the  opera- 
tion «houkl  be  done  wlion  the  eye  U  quiescent. 

Summary  of  Treatment. — The  );eoerai  principles  of  trenltuent,  both 
medical  and  wirgical,  having  bevn  mm-  jmssed  sucocwivcly  in  review,  Uiu 

'  In  thii"  nwiwcl  alitt-rirtr  -vni^hia-  bnvL-  u  vcrv  dllTvrviit  •igniHcBiiMi  frmi  jmttmiof 
onM.  The  wn^ideiBliun  of  the  forinec,  howcvt-r,  will  &I1  nuinlr  within  tbe  iMOffiTjat 
"  Iiijurioi  of  li"  By-'.'  "•"!  l"-"«  n"^  ""t  ""»  Jettiin  uf. 

'  TninMictioM  of  llie  Ophihulmototflcai  Sotkiy  of  ttae  Vnitrt  KingdMn,  Tiii.  p. ! 


nplitbalmllli;  S,  lerout  G)'tl  ut  Ibe  Irii. 
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article  may  1h!  cotidiidnl  witli  u  fiiinmBry  »f  tin;  lucaa^  to  t>e  adopted 
in  dealiug  witli  tbc  niiiii]  tyjK^  of  inti>^  uitd  cycUtis. 

1.  Si/phUUic  Ciwfti. — Atropine,  unlo*«  oontmindicated  ;  mercury;  iodide 
of  potassium  ;  opiates  ;  l<--<^-Les;  proKvliou  of  eye  by  Ixuidfige. 

2.  lihaimalic  Came, — Airopitie ;  hot  appHratione,  Avet  or  dry  j  Ica'fata ; 
iodiJc  uf  ]>ulai«!utn  ;  »nlicylt<'  ai-id  or  rnllndnte  of  WKlium ;  italol ;  nlknlies ; 
qninine;  Turkish  or  other  liatlis ;  opiiitw;  change  of  olimate;  protective 
goggles ;  eySy  t»  a  rule,  not  to  be  bnndHgn). 

3.  Q<morrhceal  Qiset. — Atropine,  iuiIcsh  contraindirated  ;  atteotioD  to 
condition  of  arethra;  oopaiba  or  fiandal  woihI  oil  ;  iodide  of  [mtassium; 
(]uinine ;  ftAJiir^ylate  of  aodium ;  opiates;  Turkiab  batlis ;  sea-voyage  or 
ehiuige  of  cOimate. 

4.  Go^Uy  Ctites. — Atropine,  udIc&a  contraiDdioititl ;  colchicum  ;  littiia; 
piperazine;  alkalicE. 

o.  Diabetic  Cages. — Atropine,  unless  coDtraindicotcd ;  ticatmeaE  directed 
(o  the  geueral  state. 

6.  Mfiiarial  Ovia. — Atropine,  unless  oontraindicated ;  large  doecs  of 
quinine  ;  Rrectiit^ ;  <>piu(i.>s. 

7.  Scroftilovs  *ind  Tiibfrv-tiiar  Omi'*. — Attention  lo  general  Ixitlth ;  <jm- 
uiue;  cod-liver  oil;  hy|K)pho8phites ;  creasote ;  iodoform;  sea-voyage  or 
cliaage  of  elimate ;  operative  measures  in  certjiin  cases, — for  example,  when 
tlie  disease  apix^am  to  Ik  primary,  or  when  perforation  seems  to  be  imminent. 

8.  Thnimtttic  Chae». — Removal  of  foreign  IkkIii^  such  a.s  broken-down 
letiii-matter,  cj-eliwhes,  ttmiors,  or  metallic  jMirticloa;  atropine,  only  if  indi- 
cBt«xl;  if  teasion  lie  rai^rd,  paraeentrsls  or  iridectomy  ;  cold  applicntiona  ; 
lee<:faee ;  opiates  ;  protection  of  eye  by  bandage. 

9.  Pod-h'thriU  and  Cacheelic  Caaefi. — AtiMpine,  if  not  eoutraindicfited; 
tonics,  as  quinine,  iron,  utryehnitie,  aleobul. 

10.  Sipjipathftic  Ophthafm'dia. — Atropine  geucrally  contraindicated ; 
prolonged  rc»(  uf  eyes  and  exehision  of  li^lit;  uereiiry  (perchloride  salt 
preferably) ;  opium  ;  Removal  of  exciting  eye. 

DEGENERATIONS  OP  THE  IRIS. 

After  long-coDliaued  iuflannaatiou  the  iris  may  l>eooiiie  ptgmcuted  at 
one  or  several  .ijmjI^,  a  !*tat<.-  nf  things  for  whii-li  Klemmer  devi.>«ed  the 
^imewhat  iineotith  rnime  iridonrnm.  (Fig.  2,  Plate  I.)  This  is  genprally 
associated  n-ith  more  or  leas  tliinning,  so  tliitt  ttie  iris  lian  ii  irmyiNh, 
wat4ied-out  look.  It  may,  indeed,  bo  bo  attenuated  as  to  permit  light  to 
|>ass  through  it  at  one  or  more  placee.  TbiB  is  cspec-ially  noticeable  after 
tlie  resorption  of  Hypbilitiu  or  tut)epi'i]lar  gpuwthH.  As  a  further  reetilt. 
small  gaps  may  be  somclimcs  siiii  in  tlif  substamv  uf  the  iris,  partieiiliuly 
when  the  pujnl  has  U-eome  oecludtd  by  ialra-utcriue  iritis. 

Degenerative  fbangiw  nlso  eijmmonly  fcdlow  glaucoma,  «s[>e<WIy  when 

the  eye  ha?  been  blinded  by  tlie  lieightenoil  tension.     In  ca3e»  of  thi»  kind 

the  iivtal  pigment  apjiears  to  undergo  hyjteritlaatic  <'banges  and  to  creep 
Tot..  Ill  —SI 
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round  the  margin  of  lUc  pupil  on  lo  tUv  8urfa<*  of  tliv  atropbic  iris.  A 
einiilar  sortHt'  wiiiditiun  '  lias  Uvu  di.'jscri Ixd  hy  JiMlliabip'  an  uocurriug  ia 
bliud  or  sptni-blind  ev*-*.  A  «>?«.•  of  tbiiH  Icmil  i»  dfiwrttxl  in  tlu*  il]it.'<tnt- 
tion  (Fig.  I,  Plate  I.),  whii-h  sliowi*  thiit  a  largt"  i«nrt  of  the  front  of  th« 
iria  IB  covered  by  reddi&li-brown  pifpnent,  the  greater  cimimft-renoe  of 
wbich  is  tootbed  in  a  curious  and  in-e^ilar  way.  lu  an  eye  examined 
microAcopicnlly  by  Nettleabip,  tbi^  appmraiiccH  were  found  lo  be  due,  not  to 
An  f'xpititiire  of  the  uveal  coat  by  thinning  of  thp  iriis  but  to  an  actual 
extension  of  tliat  layer  around  the  jiupilhiry  margin ;  the  pigment  vriim 
covered  by  a  thm  shcvt  of  tisisMv  ooutuiiiing  scattered  nuclei ;  the  iris  was 
atrophic  wheivver  new  piguitiit  was  prtscnt. 

In  a  case  of  absolute  glaucoma,  reported  by  Ealea  and  Sinclair,"  two 
dark  brown  globular  maesee  were  noticed  in  l\w  uppr  and  outer  part  of 
the  pupilluiy  arm.  Tlie  growths  o»cilluUil  with  every  movement  of  the 
eye,  while  at  the  uime  time  their  KtirfiKv  showed  "ii  (i«e  jelly-like  trem- 
bling." ThcT  were  thought  to  be  cysta  the  walls  of  which  were  pres«d 
hy  the  pigment  layer  of  tbo  uvea.  Pathological  examination  confirmtd  the 
dlagno9i5,  and  further  showed  that  the  iris  was  atrophied,  and  that  p^:nienl 
ohangeit  such  as  ihow  d(-J!«5ribed  above  were  |in**fiit. 

Lasitly,  calcareous  or  o8»eou«  depo^itD  have  been  vcTy  ootAAionally  found 
in  tlie  dc^nemt<K)  tiiwiic  of  the  iri:*. 

From  what  has  l»«-n  siid  it  ie  clcnr,  therefore,  that  degeneration  of  the 
ilia  is  a  purely  secondary  process  following  chronic  disease  either  of  that 
tJMne  or  of  other  parts  of  the  ej-e. 

TUMORS  AND  PARASITES  OF  THE  IRIS  AXD  THE 
CILIARY  BODY. 
A  curious  congenital  condition  has  been  described  by  more  than  one 
writer  luider  the  tianio  of  evtrnpian  of  tfie  »irri.  lu  these  cat^s  the  uveal 
pigment  seems  to  have  overstepped  its  uormal  limits,  and,  instead  of 
braiding  the  inner  tdgc  of  tlie  pnpil  Toeivly,  projeets  uipplewW  into  the 
aiitcriur  chamlH-r.  The  usual  oondiliuii  is  for  one  to  ten  rlnKijlatc-bmwn 
nodules  to  be  noticed.  They  take  their  origin  irom  the  uvral  zone,  and 
ninge  in  slxe  from  somewhat  less  than  one-fourth  of  a  millimetre  to  three 
millimetres.  Their  t^eat  of  election  is  at  the  upper  or  the  lower  margin 
of  the  pupil.  They  do  not  hamper  the  movements  of  the  iris.  Id  rare 
instances  the  pigmeot  becomes  detached,  so  that  particles  of  it  lie  free  in 


'  JuilgineOcimtlwifdInwingextnel.tiich  rum  did  notetcHpo  dip  nnlice  of  the  earlier 
oWrvon:  "  In  a  auwof  acuU  nvpliilitic  Iritl*,  orilb  *  l«r^'t<  (■ffWitm  ot  Ijrmpli,  Ui«  pari 
at  the  Iris  wliich  iind  bew  covend  by  the  lymph  wu  loft,  ntln  Ita  ivmoT&l,  of  ■  dork 
klftok  ool«r.  Ii  wiu  ft  little  «1«**U4)  above  tb«  Uwl  of  tbs  frii,  uid  of  ututgular 
S|;uru,  witli  tlK*  bnii-  Ht  111"  pupil  and  Iht  npci  at  die  «dfc<^  of  Ihe  oomra." — \V.  lAwnnee, 
A.  TKntite  I'll  ibu  Itii-nutt  uf  tti«  ¥.ye,  Ivundon,  ?.i\  ddiliim,  1M4,  p.  40S. 
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p.£S. 


DlttCAilKS  OF  TRR  IRIS  AWI>  THK  CIUART  BODY. 

tbc  anu*rior  dumlier  (Buck) ;  evMt  cy»t»  may  be  formed  bv  tiie  tlegcntrra- 
eioD  of  much  jwirticW  (Biwinclli.  Fuclis).  Althoiigh  wtroiiion  of  the  ijv*-ii 
i;^  not  iincommoii,  yrt  the  projections,  hy  n^ason  uf  their  :>niall  ^ixc,  tniist 
ufttiii  esca|>e  ootioft  It  is  uabiral  to  the  eya  of  tlic  horae  aod  allied  ani- 
tiial-s  antf  wheu  oociirrlng  in  man  must  be  rcgardwl  an  a  reversion  in.  type 
U>  lite  anatoniitml  e<lructure  of  vortobnitt^  lower  in  the  scale  »f  creation. 

An  allied  ruiiditioa  fften  by  ttie  name  of  mftanoma.  It  Js  due  to  the 
proliferation  of  t)i(t  irift-stmnia  ii;s  distinguJiJicd  from  tlint  of  the  uvea. 
These  Hdiall,  dark  growths  are  by  nu  lufaati  <xtmmoti,  but  they  poseeas  oon- 
siderahle  interest,  tiiofiniuoh  m  th«y  havi>  been  shown  to  beeome  in  certain 
iitstauc«s  t)ie  gtarling-[H)int«  of  melauolic  Kan'oinata.  As  a  rule,  huwever, 
they  lire  ]ierfw:tly  btmigii.     They  apiK-ar  to  be  vougcnitiil. 

The  iio<lul:ir  gixiwthis  uf  ^^jihlU/',  uC  lufKivit:,  »n<l  of  ojthtliaimia  nodosa 
havo  ixfa  described  in  an  carlifrr  part  of  this  article. 

The  tiilM^rcIes  of  leprosy  have  been  i«en  mwn  the  iris,  in  which  they  set 
up  iuflammatory  reaotioa.  The  oinditioQ  is  iwldoni  priniury,  aud  folluwSj 
as  a  nde,  cwmeal  leprosy.     Tbe  progiioni.'i  is  unconditionally  bad. 

Cyatif  ltimof>i  of  (Ju-  irU  are  divi<lt'd  into  two  varicti«i, — namely,  the 
wrotis  und  the  t]>ideni)i>id.  The  former  have  limpid  coiitentii,  whereas  the 
latter  are  filled  with  athcroinatoDH  material.  Both  forms  are  lined  by  cpi- 
theliuiD,  and  their  wulU  are  cumporied  uf  tbiiiaed  iind  ultered  iris-tisfiue. 

8eroa4  cysts  ^uerally  originate  in  the  siniiit  of  the  anterior  chamlter, 
where  liiey  iipi)ear  under  the  foriu  of  a  BuialK  trainspareiit  vesicle.  They 
are  uaunlly  eiuglc  and  limiitcd  to  one  c>'e.  They  slowly  iucrcuiio  in  nize,  and 
btcomc  lobtilated  ami  flnttonvd  n^tn>t  tlit-  [xiHlerior  Miirfucc  of  tbc  cornea, 
which  they  render  locally  o|)aiiuc.  A  few  att<'(iiiatc<l  iris-fibres  not  infre- 
quently cross  the  front  of  Che  cyst,  the  anterior  wall  of  which  is  oft«n  thin 
enough  to  allow  one  to  recof^iiiw  its  posterior  (or  uveal)  ixmndary.  Grayish- 
bfown  |iarticles  of  pigment  flecking  the  wall  of  the  tumor  are  sometimes 
otMerved.  (Plate  I.,  Fig.  3.)  la  the  cour^c  of  their  further  development, 
cy&s  give  vise  to  distitrtion  of  the  pupil,  which  becomes  oval,  kidiiey- 
shaiMxl,  irn^idurly  triangular,  or  alil-likc.  The  irie  \a  now  and  then 
retrovcrtetl.  Jrido^liulyuis  has  been  dcscinbed  more  than  once;  indeed, 
the  crystallitK  lens  may  be  displaced  by  the  growing  cyst,  and  may  at  a 
later  stajic  bci-unie  o|ja(jue.  Tho  growth  may  obstruct  tlio  pupillary  area 
oomplctt-ly,  tluis  reducing  sight  to  tiiere  peitcpiion  of  light.  If  not  in- 
terfered with,  these  cj'8t»  idtimat^'ly  give  riuc  to  glaucoma.  Instances 
have  been  nwonlwl,  nimwvcr,  in  whicli  irltw  or  irldo-cj'clitic  wa»  obser\'«I, 
while  sympatlielic  oplithatmiti»<  of  tlie  other  eye  has  bocD  uottd  iu  a  few 
caa»  (f  yrrdi,  Hulke,  etc.). 

The  epidermoid  cyst  resembles  a  small  seed-]>enrl  In  appearance,  staild 
fnKij  idniiist  any  jKirt  of  the  iris,  and  grows  very  slowly.  In  tlic  long 
nm,  howe\'er,  it  priKluces  a  train  of  secondary  symptoms  similar  to  those 
deecribrt)  above. 

Both  serous  and  epidermoid  cysls  areexcewliugly  mn;     At  least  three- 
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fourths  of  Uic  cnecs  dcA'olop  »omc  iiioiitbi«ur  vcani  aftprapenctratiDg  injury 
of  the  pyelmll,  as  evidenced  both  l>_v  iho  history  aud  \>y  tJie  diswivory  of 
a  cicatrix,  which  generally  lies  at  or  about  Uie  sclero-«ortioal  itiar;^iii.  In 
the  re-iuatning  caaes  uo  evid«iK«  is  Ibrthvoiuing  of  any  pPt-vious  injury, 
although  tlial  obv'iously  <l<>(s  not  excludo  the  jwfijiibil ity  of  imk-Ii  having 
take-R  plane-  It  was  suggested  by  Rothmund  that  jnrllclcs  of  cpithditini, 
dei'ivMl  froD)  the  cornea,  the  conjunctiva,  or  the  skiu,  were  carried  into  the 
8ulnitnnc«  of  the  iris  U|x>Q  tlie  point  of  the  peiietrstiiig  instrument,  and  that 
they  there  prolilcrated  and  tlius  liemnie  tlx*  Mailing-jiuiiit  of  <<y9tio  fornm- 
tioa.  This  liyjKithi'Hift  has  lieon  born(>  out  Imth  by  t'X|ierinientsl  nnd  by 
diniral  evidence.  Cilia  have  been  piiriKisi'ly  implanted  into  tlie  anterior 
doambcr  of  raU^it^,  with  the  resiUt  that  epidermoid  or  pearl-like  tumors 

Fio.  8. 
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liAve  sulucquently  develojied,  while  a  ramilar  result  hoa  folluu'ed  the  ia- 
troduction  of  raorsels  of  living  conJ!iDrti\'al  or  corneal  tiiaiie  (Maiwe), 
Again,  there  an-  many  cusca  R-cordcd  where  hitflica  have  hccn  earrii-d  into 
the  eye- by  ifoine  occidmlnl  injury  und  in  the  course  of  time  growths  luive 
developed  from  the  cells  of  the  root-eheath.  On  the  other  hand,  MeGil- 
livray'  has  published  an  instance  whore  no  tnniur  followed  the  iniplnntatton 
of  an  eyelasli  tiiat  Imd  lost  its  bulb,  notwitJisianding  the  f»ct  thnt  it  had 
lain  in  contact  with  the  antertoi'  surfitee  of  the  iris  for  eight4>on  months. 

An  attempt  has  liwn  mnde tftntvonnt  fop -tonw' of  tlicartmiimatio cysts  by 
assuming  that  ihey  result  from  the  sRcniilaiions  bniught  almni  by  .iy««dii». 
Posterior  synechiiie,  so  it  ia  siippated,  cut  off  a  limited  iwrtion  of  tlie  pos- 
tflrior  ohanjIxT,  the  little  bag  becoming  converted  into  a  rrgiilar  cyst  by  the 
gradual  seepetion  of  flnid  into  its  intmor  {de  Wcoker).  A  simitar  kind  of 
result  onmeH  abont  in  anterior  syneehia-  by  !i  fold  of  irih(  adhering  lo  the 
liinder  itiirfaw  of  the  cornea.  Fig.  X  n-presK'nts  a  rase  in  wbi<;b  this  took 
place  after  injury  to  the  eye.  As  («u  be  |>eiTfivcd,  the  walln  of  the  cjst 
arc  formed  in  front  by  Descemct's  nicinbrane,  behind  ojid  laterally  by  the 
altered  aud  atlherent  iris.  The  growtli,  it  may  he  added,  was  lined  by  the 
endothelium  of  the  anterior  t-hamlfer.  It  has  been  conjectured  that  at  n 
later  stage  c-vsts  formed  in  thifl  «'ay  may  free  tlieniselvea  fnim  their  attach- 

■  TnnHKTUunB  of  tl>o  S>g)it)i  T>it<Tiiiitlnnal  OjihlhnlnmloglcAl  Oongmi,  1804,  p.  SM. 
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.  Ui  ihecttrttca.;  Itiit  it  sccmji  unlikely  tlint  tliie  U  tlie  etiology  of  tlioee 
ejnm  Vfliuh  are  i»w  nmi  tWn  ««H'n  (iv€  in  IIk-  nntcrior  <'liainlKT.  It  is 
oiore  {trubnUc  that  ik>ni4>  of  tli^se  are  c>'sticcrci,  ami  timt  otkiers,  as  iiuled 
previoiitily,  are  due  to  ile^nerative  nhangea  oocurring  in  [lartieli's  of  pig- 
raeQt  hefore  or  after  dptachincnt  from  the  iivoal  layer  of  the  iris. 

Cystic  tormations  have  bt*u  uolcd  aftfij*  o|»erations  wioli  ait  ontnrn<rt 
extraction  aiiJ  iridecttnuy.  In  u  Nin^^iliir  isise  rc-porttKl  by  Wonlswnrth,' 
a  large  iiumirr  of  imial),  globular,  [it-url-iikt-  hiidieN  wi-rc  dis«>vrrpcl  snnm 
(hrw  yrara  ailcr  the  <lisci>wiou  of  a  lamt-llar  fatunwi.  Sonif  were  nttnelicd 
to  tbe  edge  of  iLe  irie,  foriaing  ii  nion-  or  \(v»  coniplote  fringe,  while  others 
veto  coiiDoett-tl  with  on  ii))n(|iiiL-  mcn)b]'nn(>  tu  llic  luw«r  third  of  ibo  pupil- 
lary sfiace;  a  tliii*d  s*'t  were  lyiii^  free  in  tlie  anterior  chamber,  looking  as 
llimig^  tliey  had  U-tiimi^  (1e(nclK-<l  from  ihi-  !r!s.  Althoii^lt  nm^t  of  the 
recorded  cum-h  liavo  been  tnt-t  witli  iu  children,  yet  cy»t»  have  been  &Im> 
known  tf)  follow  renmval  of  senile  oitarart.  The  growths  .seem  t«  iiHse 
from  (larticlcs  of  epithelinm  carried  into  the  anterior  chamber  by  ttiu 
iDt4nimeDt«  of  the  stir^^eOD. 

A  few  cysts  apgicar  to  be  of  congenita]  origin,  and  it  is  possible  that 
some  of  tJw*o  may  be  of  dermoid  nature.  A  i-ase  of  this  kind  was  re- 
corded by  Graefe,  who  discovtrwl  a  uuniht-r  uf  jihort  haira  among  the  ]»}>• 
like  oonteiils  of  Uw  growlh.  Po««ibly,  too,  Wliitt-  Coopt-r'u'  «w<.',  iu  which 
ite  fji*!  "  was  as  t'>iigh  «:*  cflrtihige,"  iK-lotigtHl  to  tlie  same  tiitogory. 

Schmidt- Uimpler  has  sii^jn^lwl  Ibni  ^onic  of  tbe  noii-trauniftttc  cyelo 
may  result  from  cloeure  of  the  crypts  norinnlly  preaent  upoit  the  surface  of 
tlie  iris.  An  aocuiuulatinn  of  fluid  h  then  as^sumed  to  take  place,  su  that  a 
retentton^-or  more  (wrrcctly,  jH?rha|)i<<,  an  exudation— cyst  i»  foinied.  It 
ha>i  ulsu  Iieen  surmiitd  that  some  of  the  con^«ni(nl  canni  may  l>e  accounted 
for  by  (liiid  tImt  has  willectcd  iH'lwprn  Descemet's  niembmne  anil  a  pupil- 
larj-  mvnihniuc  (G'raud-Teuluu).  Iriistly,  Berry^  btlieves  tliat  the  serous 
tyiA  is  "a  kind  of  cyvtoid  d<^eneration  of  tbe  ins,  leading  to  tlic  furniation 
of  3  divertioiiliim  at  tbe  ftn|;le  of  the  clmmber." 

Inslanc4?s  tutve  been  known  in  which  &  serous  cyst  lias  not  reeiirrnl 
after  a  liimple  puiictun-.  but  it  would,  of  coui'm-,  Ik-  useless  to  attempt  that 
operation  in  the  cpid4>rnto!d  variety,  Kver«b>i*oh*  practised  the  followiag 
mpthod  in  a  vusp  tlint  pn^tomcd  nnn.'^iml  difEiontlios.  .An  inciKion  w-ven  mil- 
limetres in  hnirth  was  made  thniiit!h  the  coriioa  at  a  pnint  n]»p«)Hitt'  to  the 
growth,  the  salient  part  of  which  waa  at  the  same  time  ptinctiirctl.  Intro- 
dlK-ing  Wecker'a  sci^tore  through  tlie  cnmeal  wouud,  he  next  p!ijf.*«l  the 
sharp-poiiital  blade  in  front  of  and  the  other  blade  bobiud  the  iris.  By 
doang  tbe  instrunieiii  the  cj'»t  was  divided  radially,  so  that  its  two  halves 
fdl  apart.     This  separation  was  kept  up  for  some  days  by  the  employment 

■TrutMCllons  ortlii^  OfitnhHlmolnf-li-Hmocif^ty  uf  tli«  t'tiitwl  Klngdoin,  vol.  1.  p.  fiS. 

•  On  Wuiuiiti  aiiil  Injuries  uf  tbe  Eyi-,  Londoii,  185fl.  ji.  189. 
'  Diixunof  ihc  Ey<^.  Hd  pJitlon,  t^S.  p  21i!. 

*  Kliniiclie  Miitiowtdiilti-rriir  Auxpolii-il  .u'ldts  Air^nt,  1M)8. 
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of  s  mydriatic.     As  a  riil«,  howovcr,  n  8ii)i|)tcr  moUiod  of  tn«ti 
adojilcd :  tlie  anlerior  fhambor  is  o)>ene(l  witli  a  voii  Graefe's 
tumor  i»  seized  with  delicate  lorceix^  and  drawn  out  of  lite  woond, 
piece  of  ins  to  wlilch  it  is  attached  U  snipped  tbroiigfa  by  meaibi  of 
BcfsBorH.     Thin  oporation  filiotild  L>e  don(>  iind^T  full  antiM>pric  ptv 
since  it  iia.>4  \ieea  sometimeH  tollowed  \>\  {»inuplithaliuiti»,  as  in  a  caw 
tiuuid  liv  Gi'at'fL-.^ 

A  Ivw  inttaaixR  of  vajnmiar  tumors  affiscting  the  iris  lia\~p  bem 
li^licd,  Mooivii's  ii  pcrha^is  the  b^t  knovru  mse ;  it  is  cortaiulv 
tJie  most  romarkablf.  A  luiuor  wa*  attached  to  tli«  imter  part  uf  the 
iris  aud  ttiuclied  tb«  posterior  surface  of  tin-  coniea.  It  nwmb)r«l  a  l 
bcrrv,  both  in  sim;  and  npiH-anmoe.  AVhfii  tlio  jMitiitit's  had  was 
and  bent  forward,  thi.-  uliule  of  the  nuti-riur  diuinU-r  rapidly  fillcj 
blood,  piY«iinia[)ly  derived  frooi  the  dilated  vessels  of  the  tumor. 
e;«travahaliou  disapiK-arcd  in  tlie  rour%  of  one  and  a  half  iniDuteS 
outride?.  Alter  d\tiiidliiig  tu  one-tblrd  of  its  fornicT  nine,  ilie  twopi 
np  gtaiicoma,  for  the  relief  of  which  ii-!dpcU»my  was  [wi'fbrinod ; 
seoond  oyo  idtininlely  bofamc  aflTectwl  by  sympiiliir'tifl  disnwe.  It  is 
gularly  unfortunate  that  the  gronth  wan  not  siil>niitted  in  inii 
examination.  Schirmer*  observed  a  small  tamor  of  the  Iris  that 
caveriiMiis  structure.  It  wan  of  jtelatinoiia  appoarancie,  obviously  tra' 
by  vessels,  and  a|j«kled  uver  with  ral,  hemorrhage  spats.  Wolfe' 
reconleil  a  ca^e  in  some  i-i;sEK-<-ts  like  that  uf  Mooren.  He  foiiud  ajxdilk 
innrr  side  of  the  right  iria  of  a  luan  eixty-two  y«urii  of  age  a  lobulildl 
growth  of  a  dark  raspberry  tvjlor.  Tlic  tumor  cxlrndcd  from  th*  [nipJ- 
tan-  to  the  ciliary  zuno,  cuerLiaobiuf;  nivoii  Do^iceinet'i!  membrane,  to  wliiA 
it  ap|H.'ared  to  I*  atlaelml.  At  intervals  of  from  four  to  six  w«eks  itbW 
ao  freely  as  to  Kll  ih^  atitorioi-  ehainWr  v\  tth  blood,  which  Ut-ami-  aUy.^iW 
in  a  week  or  ten  diiy*.  The  gnjwili  was  not  remov«>d.  I..a^tly,  Beriyha 
met  witb  a  naivns  which  involved  not  only  the  iris  but  also  a  penistcnt 
pupillary  monibram.'  thnt  hapix-nwl  to  be  present. 

Although  primary  aarooma  of  the  irir^  is  cin*iainly  a  raix-  affeflicuii  i 
good  many  eases  have  been  plat'cd  on  reonrd.  Both  pigDu?nti*d  aud  dm*-  ' 
piginmlf^  growths  have  been  descrilx'd,  liut  the  former  have  Utw  lart  «fc 
more  frequently  than  tlie  latltn-.  t'emah's  apjMstr  to  Ik^  ciiorp  i>iibjcct  In  tl* 
disease  than  mal(».  A  majority  of  the  ]Hibli»hcd  cases  luivc  ncr-urrrdl*' 
tween  the  ages  of  thirteen  and  forty  years.  But  Komi^e*  saw  an  instatmia 
a  female  seven tj- (bur  yoare  of  age.  Tlie  condition  i»  generally  nnilalrfll.  i 
Carter,'  however,  brouglit  a  ease  under  tlio  notion  of  the  Clinical  SuwIJ' 
in  which  both  irJdcs  were  atTecled  with  rmnid-Lrlled  sitrouiata  :  one  tnnwr ; 

'  An'hiv  fijr  Oplithslmologie,  ill.  2,  8,  280. 

'  Hniiilliuph  di-r  prMum iiiU'n  Augcnlipilkuni]t'.  Bd.  it.  S.  Ml. 

»  Mt^iiicitl  Tiiiiw  nnil  (iar.etlft,  Mnj  »,  1680. 

>  BecU'Cil  d*Oplitiiluiol<jgit>,  Arril,  1681. 

*  TntTioarlE'in*  of  tho  Cliiilenl  Siflatv  of  Ii^^mloii,  rtii.  vlt. 
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wM  preWBt  upon  Ui^  left  and  t^vo  ti|nii  tbe  rigbt  iiis.  As  noted  before, 
sarcomata  eonu.'linu?'^  ori^inatf  t'lYini  a  congenital  pigmpot  patch  in  tb@  iris, 
the so-calltKl  [inlunoiua. 

Both  kuvu-  oud  uieliiuo-auK'oDiala  (uuioieuoi!,  a&  a  rule,  in  tliu  low«r 
bair  of  tl»c  iris.  Tlu^v  sr«  not  tmii-ipiiivtil,  Imt  tiiLV<-  u  yollowUli  or  hrown- 
uJi  »|>p<iinuiec.  TIm!  nnn-pigmcuHHi  growtlw  often  9hi>«'  a  Jarpe  number 
of  ajiull  veswls  coursing  over  and  lliroiigh  them.  Repeated  bpinorrlia^i?A 
have  boeti  iioteil  Itoiu  both  kinds  of  Nircnma.  This  was  so  in  a  case 
related  b_v  Wanlniji'  ns  lung  ago  an  \MH.  Timt  author  ii|)oke  of  a  small 
pigmented  tunmr  growing  from  the  iris  and  iM-ing  sut  oxtremely  vascular 
that  "  frequHitlj',  without  noy  exlermil  raiwe.  it  hh"d  pnifunely,  and  would 
to  a  short  time  fill  the  antetior  dianil»pr  with  hlood."  A«  In  u  oouple 
of  instances  rqwrted  by  Linle,'  the  bleeding  may  give  riw?  to  temporary 
blindness. 

Boll)  fonnsof  growth  may  remaiii  codfitiwl  to  the  iris  for  a  ponBidtrable 
length  of  lime,  evea  ibr  it  long  term  of  years ;  but  ftuoner  or  later  they 
take  on  more  rapid  development,  Aottiiig  up  iritis,  and  giving  ri»c  to  oon- 
nJenible  irritation  of  the  eye  and  disturliance  of  sight.  Eventually  tlioy 
cause  increa^etl  teni^ion,  perfomte  the  globe,  and  diffuse  thenigolvcs  among 
the  surrounding  structures.  Melastatio  growths  have  been  found  in  distant 
oi^iis  of  the  body,  fluch  a.^  the  liver.  Sareoninta  of  the  irl^t,  when  not 
rem<(Vi*d  by  ojjcration,  caunc.  death. 

Tliegmwth.«  have  Ixf  n  Inated  .lureessfully  by  performing  irideetomy, 
tliereby  rrratn'ing  both  the  tumor  and  itip  |H>rt.ion  of  iris  to  which  it  was 
attached  (Arlt,  Xipp,  Kimpp,  Little,  Kru<'kyw),  This  o|»cratIon,  therefore, 
may  be  iitteiiipteit  so  long  ii»  the  !>at-coma  is  .^mall  and  strictly  limits  to 
tlw  iri«  ;  but  if  tliere  be  any  douU  as  to  these  points,  the  U-ttcr  plan  will 
!*•  la  enut'It-ale  llie  eye  without  further  Io.ss  of  time. 

The  ciliar)'  body  may  In;  the  primuiy  wat  of  u  new  growth;  it  may, 
iipun  lite  other  liaiid,  be  alfwlcd  seeondiirily  to  some  other  part  of  the 
uveal  traet.  It  may  also  Iw  involved  meta!;lutiea]ly,  as  in  a  ease  recorded 
by  Ewing,*  where  caiTinoma  of  the  bii-ast  was  followed  by  a  secondary 
growth  of  the  iris  and  the  elliar)'  body.  Excluding  tuberele  and  guui- 
mata,  primary  tumors  of  tlie  eiliarr  body  arc  exceedingly  rare,  w  will  be 
gatUfrcd  from  t)ie  statement  that  litenitiirc  eoiitinns  only  about  thirty-five 
tnfn  of  the  kind. 

A  primary  tumor  of  the  ciliary  body  sooner  or  later  causes  irido'- 
dialyais,  and  maikcvi  tt^  Mppeuruutv  in  the  anterior  chamlier,  where  it  giveei 
Tine  to  repLmted  bemorrbagefl.  Before  thi^  takes  place,  however,  it  cauaea 
the  patient  little  uut<u4iues!i,  although  should  the  eaw  »ime  under  notice  its 
existence  may  l>e  inferrid  with  more  or  less  apprimi'li  tt*  certainty.  Thus, 
by  focal  ilhiuitiiatiuo  the  Hurgcon  may  see  the  neoplasm  us  a  darkish  mass 

'  Bnajn  un  th«  Hiirbid  .\nsuiinif  of  the  Huni»n  Evf,  vol.  ii,  p.  49. 

*  TninMcttoii*  i>f  the  OplilliHtiiiii!oi;iciil  ScieieCy  at  ibu  United  KiD^dom,  vol.  iii. 

>  ArchlT  tar  Augsnboilkunda,  1S»0,  S.  121. 
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lying  bdiind  the  irie,  ur  (luring  tlte  couree  of  »|ihtha]inc«M|MC  cxamiua- 
ticm  lie  Diav  observe  a  grunih  fringing  from  the  ciliarv  rvgion  uf  che 
fuiidua.  The  (liagnosis  will  be  by  no  means  so  simple  if  tbc  siirge«u  liiu  tu 
4I0  willi  u  {miiifiil  eye,  witli  raiK«d  tcuslou,  but  no  actual  nHdeiice  of  tuinvr, 
In  80IIIU  of  tht:9e  caaeet  the  retina  may  b«  ToiiikI  dola^lied,  or  it  mav  l>c  iiu- 
possible  lo  dicit  a  rtflM  i'niiii  a  {iHrliviilar  arcuul"  the  dliary  rxtw.  Under 
these  cimimstant'ce  iin  intra-(>cular  growth  ts  pnilubly  pn-emt,  n  ilingrtosis 
that  will  be  etrengthcncd  if  tiw  evf  Iw  ulsu  bliiid.  There  will  be  emnll 
room  for  doubt  us  to  tb«  nature  uf  tlio  uuk  if,  along  with  the  foregoing 
Bigns,  "seleral"  or  "episelenil"  nodules  are  preeenr.  Tliise  brown  or 
bliic^kiith  s|n>ta  (wliicb  rmisl  not  be  coufotiudtil  with  cuu^>iiit«l  [tigiwut 
cluiiigeH)  are  found  in  tbv  neigh  bo  tIkhkI  of  the  lliubuis  aR'iiud  the  points 
where  the  imhirior  dliarv  viTiwcU  eiitt-r  or  leave  the  i-yc.  Tliey  imlicule 
that  the  cellular  elcmenlfi  of  cbc  neoplasm  bavc  i>eue(rnt<>(l  ibo  globe  and 
pi-olilerated  externally. 

Ciliary  tiiiiiors,  like  all  !nlm*<*ciilar  growths,  t^'entnally  give  rise  to 
faetghtoncd  tension.  This  is  BiioceHK-d  by  iwrforatioii  of  tlie  eyeball  in  the 
ci-liary  rqjion  of  the  scloni,  an  event  naturally  aHfiociatcd  with  hwerwl  ten- 
Bion.  If  the  tnmor  Ix-  itudigiiant — which,  practically  5peiiking,  in  alu-avii 
the  case — this  is  epecdily  followed  by  iufeetlon  of  the  neighboring  stnic- 
turefi,  as,  for  oxamplej  the  eyelids  and  the  tissues  of  the  orbit.  Apart  Cronj 
tliid,  distant  organs  tnay  become  aOeeted, 

The  following  tumors  have  been  described  ait  origiiiatiug  from  the 
ciliarv  body : 

1.  SEiiTomata.  Ronnd,  .«pindlc,  mixed,  niyo-,  myxo»,  and  eygtic  saroo* 
nata  have  been  met  with.  In  u  majority  of  the  tipcciiiictw  submitted  to 
microscopical  exniui nation  more  or  less  pigment  wait  found  in  or  aixtiind 
tlie  cells  of  the  growth. 

2.  Myoma  and  niyo-iibronna.  See  the  eases  pnblisbed  by  Itranoff,'  Solo- 
mon* and  Felix  Lftgrnngc." 

3.  Carclmtmn  (IJad;d  antl  I^range,'  E.  Treacher  CollinK*). 

4.  Angioma  (A.  If.  OriHitb''), 
Tlie  only  method  of  treatment  oiDsi^ts,  of  cotirse,  in  removing  the  e^'c* 

ball  OS  ^on  ss  the  diagnoeis  is  satislactorily  eetablighed. 

Parasites. — The  luautle  of  tnuia  solituu  has  been  found  both  in  tlie 
anterior  chamber  and  u|)vu  the  iris  of  tnaii.  Mackenzie*  quoted  five  t-ases 
of  tlie  kind,  and  «inec  hu  wrotu  a  good  nmny  others  have  been  publistietl. 
In  typieal  inatanecs  n  iimalt,  scmi-trauiiixirotit,  splierieol  boily  lien  at  tbe 


'  Dneribml  by  Wockw  In  the  Hniidbuoh  A«r  gonminl^ti  Aiiennhnilkundc. 

'  Tnuiuwtion*  at  ihit  Op1ith*1>nolo)>lc«l  SocUiy  of  tti«  irntt4H]  Kingdom,  ml.  ii.  p.  2<SL 

*  feudM  *ur  le«  (ummm  de  Van.  Pftrii.  1 19».  p.  81 . 

*  AnthlvMil't^ptitiiliiioloitir,  ISG3.  ji.  1<3. 

* TnuiMoUi>iu>  vf  ihi-  UplitlinlmologiMil  Sut-iely  of  the  United  Kingdom,  toL  kIt. 
>»n]Uiil  ChMiiiclc.  April  and  Hay,  I8!U. 
<  7^i>:iM  u«  DiMiuM  of  the  Rye,  4ih  tditinn. 


DWEA8K«  OP  TDE  IRB  ASD  THE  CIT-TART  BODY.  329 

bottom  of  the  anterior  cbantber  nr  floats  hi  tlie  a<fii«oiis  hiimw.  At  one 
particular  ^mt  a  whitish  piMJcwtitm  is  noticed,  wluoh  olmugeH  it»i  ehayie  from 
time  to  tiim-  cither  K{M>iitniic(>usly  or  under  tin-  inflm-iKf  of  niovrDiviits  of 
tbc  paticntV  LukI.  Iritu  is  set  up  900uct  or  lutvr.  If  not  rrmovvd,  tbo 
cysticerciis  cvtntuallj-  entntU  loss  of  tho  tyc. 

The  filaria  sanguinis  (?  BauoroiU)  also  Iioj*  been  met  with  in  tlieaa- 
lerior  chamber.  Barkam'  removed  such  n  panwiu.-  fmm  the  iris  of  a  mau, 
thirty  ywir*  of  ugc,  who  hod  lived  In  AiiBtrolia.  Muciiamura*  and  Drake- 
Bruc-liimiii'  iiavt'  m-en  atM«  of  thi-  kiiiil  in  India.  In  n  i-emarkable  in- 
Etanco  rtvoutly  de«(Til»(I  hy  H.  Cop|>ez,*  one  of  tliPitc  worm* — one-half 
miilirnetFe  thick  and  three  centJiiietres  long — was  obscrvtd  moving  iihout 
actively  in  the  limpid  aqueous  humor  of  an  tnfaat  lately  brouglit  from  the 
(longo.  Th«  Biiiiual  diied,  iK'iiime  coiled  at  tJic  bottom  of  the  anterior 
ehamltcr,  and  wfti  extmctril  tlirongh  a  cnrnt^l  incii^iou.  The  specimen. n*ati 
examineil  by  Van  Dnyw.  Gnittliier*  ha-*  rHatttl  tin-  cMf  of  uyuuajr  ik-jji-o 
in  wb<ise  auterior  chamber  a  filament  two  ceutituctixs  in  length  and  one 
millimetre  in  tbickneas  waa  seen  revolving  with  gr«it  rapidity.  Accord- 
iDg  to  his  n««unt,  the  filament  was  ordinarily  folded  in  half,  and  mani- 
fested a  rapid  undulation  through  ilH  eitire  length. 

DISORDERS  OF  MOVEMENT  OF  THE  IRIS. 

Altiioti^h  it  would  be  out  of  plncc  to  emlmi-k  upon  auvtbin^  like  a 
physiologii-al  discussion,  we  may  np^'e^theleHH  point  out  that  oon^ideruble 
diveif^co  of  opioion  exists  wiUi  rt'gaid  to  the  muwular  meelmnisiu  of  the 
iris.  It  line  Ix^n  found  exiMrimenlully  Uint  the  pupil  lH.i'om(^  Hnmllvr  when 
the  oeulo-moloriufl  U  irritated  or  tlic  HvmputhHie  U  divldwl,  whllo  it  be- 
octtocs  larger  when  tlic  oculo-motoriiut  i»  dividf-d  or  the  Hyinpnthetic  is 
irritatpd.  Ilenee  the  widely  hold  view  tliiit  llie  movements  of  the  iris  ai-e 
controlled  by  two  miu>oles,  namely,  ihe  Bpliiueter  niirt  the  dilator  piipillaj, 
the  former  being  innervated  bv  Uie  oeiilo-motor  and  the  latter  by  the 
«\-mpiathctic.  Now,  in  man  the  sphincter  ean  be  readily  demonstrated.  It 
fomis  a  narrow  rin^  of  smooth  muM'ular  lihren  eneircling;  the  pupil  and 
lying  close  to  the  posterior  wnrliu-e  nf  the  ins.  There  is,  then,  uo  dispute 
upon  tliis  point ;  htit  with  regard  to  tJie  H>-cidleil  dttutor  the  vtw  is  ditTcrcnU 
Swh  a  muscle  nndoiibteitly  exipsts  in  wriain  iiiiiniid-i,  a»  birds  and  otter*, 
and  a  few  observers  assert  tliHl  il  may  bo  foiiiiU  In  the  human  eye,  where, 
aeconling  to  them,  it  ibrms  a  tiatteticd  layer  of  smooth  muscular  tiif»Lie 
extending  from  the  attachment  of  the  irl?  nenrly  to  tJie  }Hipit,  cloHe  to  the 
posterior  aurface  of  the  former  (A.  £.  Scliafcr^).     Others,  while  admit- 


'  ArrhlP  nir  Aiig«nhplll<uii(l«-,  IKtl,  8  881, 

»  Indian  Annate  of  Medieal  Science,  vv],  viii.  p.  406. 

*  Hnlionl  Vtv<*  Hiid  Cinulur,  Octobvr  24.  1604. 

*  ArdiivM  (l'Oi)liUliiiUu(,'ie,  xiv.  g,  p.  ^t7. 

*  AnnatM  d«  I'Inititut  d«  Chinin^in  if  Bruxnllej.  ISQA. 
■  Ew«ntuU  of  Uiitotogv,  London,  18ti2,  p.  360. 
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ting  Uie  existeote  of  euch  ft  layer,  dt-uy  its  muHcukr  clmrarter,  and  hold 
tlial  it  \»  «imp>i8ed  of  elastic  fibres  merely  (Fiichs).  Autitlitp  school 
(Ifiiieii  Uuit  it  i^xi^t*  in  man.  Ijaoglvy  and  Andersou,'  wliu  have  receatly 
investigated  the  matter,  conclude  as  the  neult  of'  thdr  expcrimeots  Uinl 
dilatation  of  the  piipil  is  due  t.)  the  t^iitmclion  of  some  radially  di8{Hii>«-<l 
siilKtaut'if  iu  the  iri!>,  although  tliry  ai'e  nut  pivpuit^  ta  »tat»  pm-vtcW 
whut  that  BubstRDce  t9.  Finally,  tbere  io  a  good  dml  to  l)e  said  iii  favor 
of  Ga*l«JI'8  Uieory,'  which  asBiinwis  the  sphincter  piipilUc  to  be  llit-  onlv 
muscle  present  iu  the  human  iris,  formally  it  ia  eiipposcd  bo  be  in  a 
state  of  tonic  oonirartlon,  wliidi  ia  iiH'i-eased  by  tlie  eatnbolic  infltioiice  of 
tilt-  oculo-motor  (cxintractiou  of  the  pupil),  aud  diiuinlBhcd  by  the  aoaholio 
iuHiicnoft  of  the  aym|jathet!c  (dilutatiuu  nf  tliv  pupil).  This  inhibitun' 
hyiMjllieiiis,  as  it  may  be  tcriHcd,  soeni8  to  be  stipporlod  by  the  f«<rt  oh«'i-vcd 
by  firUnhiigMi,  that  diiwt  eh-drical  excitJitioii  of  the  excLsed  iris  might 
give  rUe  either  Iv  Icngthfaing  or  to  ahorttniug.  As  it  do«8  not  clash  with 
clinical  ex|»eri«ice,  it  furmit  a  good  working  theory. 

Pistil rbonces  of  movement  may  l*  diseiiseed  under  five  heads:  (1) 
mydrinniM,  (2)  rnyaat,  (3)  hippu*,  (4)  iridwhnema,  aud  (5)  attfraU'otu  in  ikt 
mvucularUtf  of  Uve  im. 

UYDltlASIS. 

Mydriasis,  or  abnormal  dilatation  of  the  pupil,  may  be  citlier  active  or 
passive  ;  that  in  td  My,  it  may  result  from  irritntion  of  tlic  »ympallic4ic  or 
from  pareiris  or  pjimlysis  of  th«  oculo-motor  nt-rve. 

Active  mydriasis  i«  not  common.  The  dilated  pupil  i-eacts  both  to 
liglit  and  to  aoeoiuniodation.  It  has  lx«i  dtwriUd  us  formiug  a  fiyiuptom 
of  ecrtaiu  m.Tv<ms  discum.'H,  such  ba  ivrcbml  or  spinal  iiii-niiigitis  and  iiitta- 
eraoial  tumors.  It  is  present  nUo  when  the  cor%'i«il  sympathetic  ih  irri- 
tated by  wounds,  new  gniwtlifl,  or  in  other  \ray8.  It  \a  said  to  be  met  with 
as  a  reflex  sign  in  soioc  disui-dt^rs  of  llu-  intestinal  and  genital  orgajis.  The 
mvdriaais  prcxloced  by  cocaine  op|n-ars  lo  1«  of  this  nature,  while  that  of 
tlie  aotwnic  and  ehlurotic  states,  of  typhoid  fever.and  of  migraine  prohablv 
owns  a  similar  €a,uMe.  Aetive  dilatation  of  the  pupil,  as  everybody  kno\T8,, 
a«s>iupanie8  anger,  fear,  aud  some  other  emotions  of  the  kind.  Lastly, 
there  ifl  an  intercfitiog  dilatation,  ap[w.rently  due  to  psychical  infltiooces, 
which  it;  sometimes  seen  in  childr^'n  or  yotint;  (tersons  of  nervous  tcmpeni- 
ment.  The  mydriasis,  SL-ldoiii  lYiitiplote,  usually  uflectn  one  eye,  and  may 
come  on  while  the;  jiatieot  is  under  observation.  As  a  rule,  it  8]>cedily 
8nb*i<h's,  but  it  amy  jtemiHt  for  wwki*.  It  is  exceedingly  apt  to  reciir.  It 
i$  now  and  then  luwooiatcd  with  cycloplti^a,  in  which  ease  the  puj)il  is 
widely  dilated  and  hiw  lost  its  direct  action  to  light. 

Passive  uiydriaaJH  fallfi  more  comraouir  under  the  notice  of  the  ftui^geon 
than  the  fumi  just  dixcribed.    Since  it  Is  the  result  of  paresis  or  paralysis 

'  Journal  of  Pliyiiolii(jy,  No*.  6  and  G. 
»  Ibidein,  Ni>.  7.  p.  3B.' 
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of  the  oculo-motor  ncrrp,  it  i»  oft«n  amocmtcd  witli  rycloplegta.  The 
follnwing  are  mnie  of  the  more  im[>ortaDt  oonditious  in  which  passive 
mydriasis  ia  found ; 

(1)  Paraljrsis  of  tbe  third  cranial  Dervo.  The  piipilUrv'  branch  may 
l»  alone  iifi«otecl,  tbougli  usually  oth^r  {torbi  of  the  nprvc  arc  aUo  in- 
voIvmI. 

(2)  Some  atpebral  affoftioBs, — e,g,,  pn^reseive  paralysis  of  tlie  insane, 
tumors  or  otbur  lesions  in  the  mnghborhood  of  tbe  thinl  oerve  nucleus, 
thromboeis  of  the  cavenioud  sinus. 

(3)  The  local  application  or  iDtenml  admin i^trattou  of  igeate  like  atro- 
ptDC,  bomatropinf,  dtiboiistuc,  dattu-iuc,  and  soupolumiue. 

(4)  Poiiwniug  by  tlw  pnKliiirt.s  of  thu  diplilliuriu  batoillu«,  or  by  the 
ptomaines  found  in  decaying  articles  of  food,  such  an  sausagM. 

(6)  When  the  ciliary  nerves  have  Iwen  damaged  by  the  beiglitened 
intni-ooalar  leosioii  of  glauooDia. 

(6)  Syphilis  may  be  the  cauae  of  unilateral  niydrlasie. 

(7)  After  injarica,  fiiicli  as  blows  upon  the  eye.  The  mydriaaia  in  these 
caseA  may  iKntiHt  for  yearn,  and  in  often  atiwciiited  with  lowered  teuaion.' 

KY06I& 

Like  mydriasis,  myostA  may  be  cither  active  or  pai^isive.  Tn  other 
words,  il  may  be  due  to  irritaliun  of  the  sphincter  pupiltte  or  of  it5  uervoos 
auppljr,  or  to  paraly^ia  of  the  symj>!ithetia 

Active  myoRi3  fnllow*  the  Iih'siI  u.*  of  iigentn  like  phyiwrtiRniine  and 
pqlocarpiiie,  or  the  internal  administration  of  morphine,  nicotine,  and  some 
other  drugs.  It  in  secu  in  the  turlicr  etnges  of  mcningitin  and  apoph'xy, 
It  has  been  described  tv^  existing  in  cases  where  a  new  growth  was  settiug 
lip  irritation  of  the  thitd  crauial  nerve.  It  haa  been  regarded  as  a  pre- 
monitory symptom  of  an  iinpeuding  bysteriwJ  or  epileptic  seizure.  It 
ia  laid  to  occur,  as  a  sort  of  trade  8|)a»ni,  among  those  who  employ  their 
ej-«ft  upon  minutv  ohjeotit  for  long  togt'thor.  A»  iilrKwly  pointed  out,  it 
foniu  one  of  the  signs  of  hyperromia  or  inflnmmntion  of  the  iria. 

Pas»ve  myosis  is  met  with  in  paralysis  of  the  cervical  8ynipnthetic. 
In  [hat  case  it  is  iLss<:)ciated  with  some  ur  nil  of  the  following  eigns :  slight 
drooping  of  tbe  up[)er  lid,  euophtlialmos,  rediici^d  iiitra-ocular  tension,  and 
alt«rationii  in  the  vasoutaHty  of  theeorreaponding  side  of  the  lace.  Cocaitie, 
when  applied  t«  the  eye,  ppodu<«>  neither  retraction  of  the  upper  lid  nor 
diUtatton  of  tbe  pupil.     This  condition  ha»  been  known  tu  folltiw  iujuriva 

'  The  nirdriuia  waouUtiM]  witti  optic  ftlrophy  him  iiot  bwu  inoluijeij  !u  tbo  fyi*- 
gifinit  ^^  iiiMinticIi  M  it  Itac  nothliit;  to  <J'>  with  Llm  tliinl  riervir.  It  is  due.  ufcuune.  to 
k  braak  ia  tli>  tmn'miiuion  of  liip  light  iiiipuleca. 

Sooiewhal  aimilnr  oofi^uknitiiKis  uppi}'  b>  tlic  dilatation  of  Ihn  pupil  that  mmj  follow 
contiutMi  of  th#  *y#bi»ll.  Tho  my<lrU*w  in  tJ.o-u  cA»e«  wem*  lo  he  g/itidrally  dun  U> »  imM 
r*nt  in  ihc  pupllluiy  cdgti  of  thn  irin,  wtildi  woakoci*  thu)  apliini^tcr  iiiimrIi!  to  u  tcTPuIor  or 
ICM  extern.  Tntumatic  mj-driiiui  it  Ufuiilly  partial,  m  ihiit  the  pupil  i«  unequstly  dilnd.-d. 
It  b  ofteu  HMtdated  with  rvdui-cJ  tvnsiuji  hhiI  with  j»ralyti«  of  Uto  Hecoiiinioilntion. 
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of  tiio  Deck, — for  cxumpli',  stabs,  gunshot  woiiiidi<,  aud  i^uryic&l  o|>prations; 
it  has  also  nwulted  from  the  prvssmv  uf  anoun^mnl  ur  gliiiKltilar  i^wi'lliiigs. 
MyoNS  is  fre<|iiGmly  found  iu  llio  early  stages  of  loa'tuolor  ataxia,  but 
in  this  case  is  ptxibably  due  to  dt^eoerative  cbaiigea  affectiiig  tlie  centre  for 
dilulutiuti  of  tlw  |»ii)>il.  Thi.>*  soKulled  spinal  myoftin  in  often  so  fxoccU- 
ingly  ninrUM]  m  to  jiistily  tho  teriii  "|>iii-pi>iiit"  jmpil.  It  is  geiicniUy 
bilateral.  The  piipil  nt  first  reacts  Ixitli  to  light  and  to  iwoomniotlatioQ 
convcr^nce,  but  at  a  later  stagp  it  may  rt-sptwid  U>  Uie  latter  alone.  When 
this  ife  the  caee  the  condition  is  sjwkea  of  as  the  Argyll-Robertaon '  plie- 
uomenoii,  in  honor  of  its  diseovprvr.  It  nei-J  scarcely  be  add«!  that  the 
pupillary  eigiw  of  loeomutor  alnxia  are  generally  foiiod  aseoeiateii  with  other 
aliixit'  sytii|ittiiiis,  as,  tor  instance,  lose  of  the  tendon  reflex,  alterations  in 
the  visual  ikld,  optie  atrophy,  fleeting  pamlyseit  of  the  eye  and  other  uiiis- 
clat,  unsteady  g»it,  ]i}^itning  [inins,  (leafness,  ooustipatioii,  and  disttirbnticps 
of  the  getiital  and  urinary  tracts. 


HIPI'UB. 

A»  may  be  seen  by  the  use  of  a  magnifying  glass,  tho  healthy  iris  i»  in 
a  ttato  of  constant  oscillation,  so  that  iLie  pupil  n  euutiuuully  undet^oing 
slight  changvs  in  diameter.  This  phy^iulogienl  conditioa  must  not  be  eon- 
fouudod  with  a  jwithologieul  liippn.-*,  in  Mhich  the  iris  mnnifi'Mt:'  nn  inter- 
tnittcntor  elonie  sjuisn)  suffieicntiy  marked  to  l>e  iippnxnaled  by  the  unaided 
eye  Tbia  latter  etate  of  affairs  is  very  uneonmion.  It  iiat  been  met  with 
in  meningitis,  in  multiple  Heterosis,  and  in  some  other  affections— both 
orgnitic  and  fiinctioiial^-of  tlip  ner\'ous  sj'stem.  It  raay  <x>exi.tt  iiitli  nys- 
tagmus, ail  shown  liy  three  vases  published  by  Jivusop  in  the  seventh  voliiinQ 
of  the  "Transactions  of  thp  Ophthatmologiail  Society."  Qnnn*  »lBt^  that 
bippu'4  now  and  tlicn  marks  the  ]Mjint  iit  which  syni pathetic  neurosis  is 
aVtout  to  yield  to  symp-itiiciic  ophthalmitis;  but  this  observation  does  not 
api«ar  to  have  been  coufinned  by  other  stirgoooB. 

IRIDOIiONEKIit. 

A  slight  tromblin^  of  the  irii^,  its  already  iwinled  out,  may  be  ocea- 
Bionally  noticed  in  perfectly  normal  eyes,  rsjiecially  when  tl)e  pupil  is 
greatly  contracted.  This  must  be  distinguished  from  the  pathological  cou- 
ditiou  Hpok«n  of  as  iridodonema.  The  latter  can  fiocnr  only  when  ihu 
iris  Ims  lost  thv  supiMjft  of  the  cryslalliue  lens, — as,  for  iiistauoe,  when  the 
IsAt^numed  structure  is  luxated,  conge nitally  defidcnl,  or  absent.  In  thew 
circumstaaw  the  whole  or  some  purticnlnr  part  of  the  muscular  curtain 
numifentK  a  marked  UM-illntunF'  movement  whin  the  eyv  is  (jiiickly  turned 
fironi  side  to  side.  Its  (|iiivmiig  luis  been  likened  to  that  undergone  by  a 
piece  of  rioth  ex|KK>e<l  to  a  tluctualiug  wind.     To  deteet  iridodoaesis,  ibe 

'  KdtnbuT^h  Uodioiil  JcmmnI,  1M9,  p.  T03. 

■  Tli«  8tud«ata'  tinidc  U>  Dumm  of  tha  Eye.  NcttlMblp.  4lh  ediluo,  1887,  p.  142 
[fool-rffWV 
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It  is  dirwtwi  lu  turn  hia  cv<«  ra|iidly  from  one  side  (o  t\w  otiier,  and 
tu  look  at  tlto  surgcou'a  nplitled  Rn^r  beld  a  i^lort  distuacv  away 
from  his  fiiti'.  TJio  |KXtition  of  the  tn-miiloiis  iH«  kIhiws,  o»  »  rtdo,  iK>me 
de]^rttirc  from  the  normnl.  Thus,  in.Hteiul  of  bulging  slightly  forw-ard,  ss 
it)  ibt'  tieatthy  eye,  it  mny  Iiang  vertically  or  even  be  drawn  hackwaid 
luMimta  liie  vitreous  chaoiber.  It  was  formerly  thought  tbal  dvuctiy^s 
of  tl>r  vttrcou9  was  enough  to  give  rixe  to  iri<ludone3ia  It  10  now  gen- 
erally believed,  however,  tliat  the  mere  fluidity  of  that  humor  oiin  hnvc 
no  infinenre  wluitever  u|M)n  the  irin,  providpd  tlie  lens  oivujhgs  ils  nntiiral 
poeitiofl  and  llic  zonula  rt-muins  iiilat-t.  V^h(.-u  the  latter  lia«  undergone 
■IteratiODS,  leas  aa  well  na  irLt  iniiy  be  tremulous. 


ALTERATIONS  IS  THE  UU^CLrLABlTY  OF  THE  Ilim. 

The  piipils  of  those  with  congenital  cataract  oflcn  rcort  imjicrfcctly  to 
mydrlatitH,  Altogether  a|)«il  from  dLsease,  however,  there  a{>{x.>ur  to  be 
grMt  differences  in  the  muscularity  of  tlie  iria  among  individuals.  Thus, 
it  j»  not  utwommon  to  find  that  the  |«i|)iH  even  after  oorreet  and  re[)ent«l 
apidications  of  atropine,  rvniain  smaller  than  nHUal.  Three  hundred  and 
sixty-ci|iht  ohildren  under  the  age  of  sevente^u  yf?ars  were  recently  exam- 
ined for  the  purpose  of  obtaining;  precise  figures.  Of  tlmt  number  no 
ivwvr  tbiUi  9«?veiity-SL'ven  (ur  twenty  |H;r  «?iil,)  wei-e  found  tt)  have  pupils 
the  irani'veree  dianietrrof  which  was  si-vt-u  inillinK-triit  ur  U'jm.  Anisoooria 
vrax  not  obiH.'r\'ud.     Tltv  condition  np[)«.'ari«  to  niQ  in  fuuiilim. 
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layer  of  the  retina,  which  for  all  pmi-liial  piir[x»8ee  may  b*  nganialii' 
IjcOoiigiiig  to  tlic  ohorioid,  Ixiitig  (lc]K-ii<h-iil  upon  tht-  Wt«r  for  itoBOtrilii^ 
nml  !<)iuwiiig  ('ftrly  iliM>rgni]izfit!oD  in  all  ctioriuldnl  iuf]ainmstiuo«. 

Id  clc»(-r)bin^  from  wilbin  outward  ilie  stfucture  of  the  cbonoidii 
have,  as  sern  for  the  niiist  jmrl  in  Kijj.  1,— 

(1)  The  Inycr  of  hcxtigonal  piytuitxt'Otllt.    Secu  m  B  Barfaoe  vicw.tU; 
fbrru  a  complete  uiodaic  of  eix>flLdcd  piocefl  fit,t«(l  together  quite  dotdy.   b 
fiectionB  one  oDeii  fiiuU  thiH  Iuv4<r  liftixl  otT  t\v>  rhorioid  b8  an  uabmbi 
•ihivt  fctr  loug  (li-suiiii-cfi,  tlie  n'llit  licing  evidently  very  rlos«Iy  omxatRd 
tflgctJwr. 

Thf  individiiEiI  i>'ll«  are  cylindrical  in  form,  tlie  end  pnseuted  lo  ike 
rt'tioa  being  mthor  the  lai^-r  aiid  sHoM-mg  a  rounded  apex.     The  pigroatf- 
granulcs  ai*  mostly  crowdod  towards  this  eud  ;  the  other  extremity  ^Jww 
a  i»iiigle  laix«  rounded  nucleus,  aud  nsta  by  tb-  Hat  base  on  tbo  next  li^-ff, 
the  laniiiiii  vitrea. 

Tliis  dcMiriptinn  npidira  only  to  anatomical  sections,  for  diirit^  Itfit 
under  tlie  influence  of  light  tlie  oells  change  their  forui  ami 
prooeeses  into  thr  outer  layer  of  the  retina ;  the  pigmenl-grao 
nhaog*^  tlieir  puEitioii  in  the  cell,  following  tlie  prolongalioii  iiiIm  the 

(2)  The  lamina  viirea  is  a  striifrturelew  nienibraiie  n-hit^  tncc* 
rioid  ill  its  entire  fxtetit.     It  pxti'mlf  mi-M  on  to  the  disk  lyeyond  t 
layere  of  the  diorioid ;  ilfi  iniiw  surfncr  in  quite  uniooth,  sliar{)ly 
and  free;  the  outer  siirince  sends  proccBses  at  right  angles  into  tlii 
layeisof  the  choridid,  which  unite  it  6riiily  tnthat  structure  and  form 
or  ehaauelu  in  which  run  the  eapillary  vut^t^'U  of  llie  choriu-eapilhuis. 

(3)  The  cAonVefi/j(7/firM.    The  mpillury  m-t-work  l*re  furmsawDglt 
layer  of  vc«»cU,  luid  i^  wiid  to  be  vioser  than  In  any  other  part  of  (Im^  liody. 

(4)  The  twniea  raneulf^sa  contti&ts  niKluly  of  bloixl-vtwwis  united  hv  s 
delieate  eounwtJve  tissue  which  eontains  ntimeroiie  large  raiiiiilod  and  ]*g- 
mcutcd  oells.  The  arteries  are  I'asily  distingiiislHcl  in  eectioti  from  tbe 
veitig  by  the  thiekiicss  of  their  vuMh  and  the  preseaee  of  a  miL^uUr  ccau 

Atont  uf  l.h«  pigment  of  tin-  ehoriotd  in  found  iii  thin  layer,  espeailij 
behind  and  between  the  l)loni1-vet^isel3,  the  Anterior  aspeLt  of  tbe  lai^ 
vpssels  ln'injr  nearly  free  from  pigment.  The  coloring  matter  ia  eotitaiat^ 
in  dnt,  branching,  spiudle-^ihajied,  and  stellate  celle  which  are  urraDgrJ 
with  tlieir  surfaces  parallel  to  the  chorioid.  The  gnuiulesi  ure  evealy  i^ 
iribiited  throughout  the  body  of  the  eell,  exoept  at  the  nucleus^  whk^li '» 
Dearly  free. 

(5)  The  external  layers  of  the  chorioid,  forming  the  iamina  nf^- 
ehorioiilea,Hiv  iiiucli  luaiv  den»e  and  k«s  vai^nlur  tlinn  the  forcgMog;  tin? 
consist  of  several  homogeneoufl  membranes  pervaded  by  elastie  fibrwiO" 
covcrt'd  by  Inrge,  flat,  epitheliiim-like  cells  and  irregular  areas  of  large,  to- 
teiicd  pigmented  cells. 

Tlic  functional  activity  of  tlic  rod-niid-ooiin  laver  of  the  retina  i»  o*" 
pendent  upon  Die  hexagonal  pigment-layer^  and  tliid  Inttor  will  be  (owb 
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layer  of  the  retina,  which  for  all  i)nictiail  |iitrpo«^  may  he  rflgnrded  as 
belonging  to  liie  chorioid,  being  depenJenl  upim  tlif  latter  for  its  nutrition, 
aii<l  slio>viiig  tarly  disorgiunKarion  in  all  t-liorloidal  inflaiiiniatioii.4. 

r»  ilc^scribing  from  witliin  oiitwnrd  the  Btnictiire  of  tlie  chonuitl  woj 
liave,  &s  sail  for  the  most  |Mirt,  in  Fig.  1, — 

(1)  The  layer  «/  hexagonal  pigincnt-cdls.  Seen  in  a  surfece  view,  they 
form  a  complete  inoBai<7  of  six-sided  pieces  fitted  together  quite  closely.  In 
sections  one  often  finds  this  layer  litled  olf  tho  chorioid  a«  an  unbroken 
sheet  lor  long  di»tanc<»,  the  ot-lls  being  evidently  very  closely  cemented 
togt-lhw. 

Thi- iiKli'vidtwl  ot-lln  an*  fylindri<iil  in  form,  the  end  piTwntwl  to  tli* 
rwioii  Iwing  rathiT  tJiii  larger  and  slwming  n  rounder)  apox.  The  pigniwit- 
graniiles  are  mostly  crowdwl  towards  this  end  ;  the  other  extrpmilj-  shows 
»  :'tngle  lat^  rounded  nucleus,  and  rc&ts  by  it&  flat  ba^  on  the  nest  layer, 
the  iauiina  vitres. 

Tliia  demjrtptiou  ajtplies  only  to  anatomicAl  sections,  for  dnring  life  and 
umler  Uie  inllneu«e  of  light  the  r^plls  ehange  Ihdr  i<>nn  and  send  Inug 
pnjwfiM-s  into  the  outer  layrr  of  the  retina ;  the  pigmrnt-gmnules  aha 
chiLDge  their  position  in  t)io  v^'ll,  lollowiog  the  pi'oloDgalioii  into  the  ri-tiiui. 

(2)  The  lammu  vitre/t  je  a  Btructurehss  membrane  which  faow  the  cho- 
rioid  in  \ti  entire  exteul.  It  extends  well  on  t^j  the  ditdc  beyond  the  otlier 
luycTs  of  the  L-horiuid ;  its  iuocr  .■•urlii<»  is  ({iiite  smooth,  aliarply  defined, 
n»d  frco ;  the  outer  »iu-fiicc  eendii  |)ror<<«iwM  iit  right  angles  into  tlie  inner 
layers  of  the  ehorioid,  wliirh  niiilo  it  firmly  to  that  sfriirture  nnd  form  loopg , 
or  choDDcls  in  which  run  the  cspillary  vessels  of  iJic  chorio-eapiilaris. 

(3)  The  cAono-crt/jiV/flj'ij.  Tlie  papillary  net-work  here  forms  a  single 
layer  of  vwtu'ls,  and  U  said  to  l»e  closer  than  in  any  other  part  of  the  Ijody. 

f^)  The  titniea  miteuiom  coiiMSti*  mainly  of  hlood-vessela  united  by  a 
delioate  eonnoctivc  tissue  which  eontnins  numerouei  large  miuitied  and  pig- 
nienled  cells.  The  nrterieB  are  ea-slly  disHngnished  in  ww^-tioii  from  the 
veins  by  the  thiekocsB  of  their  walls  and  tlie  presence  of  a  rtiiu>eiilar  eoat. 

Mont  of  the  pigment  of  the  chorioid  iit  found  in  thi*  layer,  especially 
behind  and  hetwet^n  the  bltHtd-vcsselK,  the  anterior  aspect  of  the  Ui^r 
vessels  Ix-ing  nairly  fm-  fmm  pigment.  Thf  eoloriug  matter  is  oontaincd 
in  flat,  bmiK'hing,  epitidle-^huped,  and  stellate  wHs  whieh  are  arranged 
witli  tJicir  surfaces  parallel  to  the  chorioid.  The  granules  are  evenly  dis- 
tributed throughout  the  body  of  the  cell,  except  at  the  nucleus,  whieii  a 
nearly  free. 

(5)  Tlw  external  layers  of  the  chorioid,  formiug  the  hrnhut  tupm- 
cAof 'loir/m,  are  mueh  more  denote  and  lifm  va--<'tilar  than  the  foregoing  ;  they 
consist  of  several  homngeneons  niembranos  pen-aded  by  elastic  fibres  and 
covered  by  large,  flat,  qiitiieliiim-likc  ocIJh  aud  irregular  areas  of  large,  flat- 
tened pignient^Hl  wll». 

The  fiinetiiiiiul  uriivity  of  the  rod-and-oone  layer  of  the  reilna  ia  d^- 
peodent  u[ion  the  faexaguual  pigtoeat-layer,  aiid  thiu  latU'r  will  be  found 
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more  deasely  pip[niici)le4l  wheif  it  (xirrcwpoml'*  tn  tlip  nuu-ula  liitca,  m  that 
OL  slrip|)iwg  off  tlie  retiua  a  verj-  tlark  rvuud  sjxtt  «ui  nearly  always  be  sctii 
b«pe. 

Tli«  btotxl-itupply  uf  tl](-<  t-horiuid  i^  luainty  frum  tho  short  ciliary  arte* 
ri«  wliidi  jierfiiralc  the  sdemtic  ucar  ibe  i-utraute  of  tlie  oirtic  nerve;  ihe 
veins  lie  external  to  the  artcncs,  and  converge  to  form  four  or  five  trunks 
wbich  perforate  the  sclerotic  ut  tti4:  equator. 

Tii«  fuuettoii  of  llie  oliorioid  is  to  mnintnin  tlie  nutrition  nf  tk?  outer 
layers  of  the  retina,  wliioL  have  no  blood-supply  of  llieir  own;  the  gen- 
eral milrition  uf  tlie  eyeball  and  vitreoiia  humor,  on  the  otlier  hand,  being 
dirertly  do[K-iiitent  ii[(oii  (In*  ciliaiy  body.  The  oonpetjiienoe  of  this  is  that 
dt*oiig»nij!atioo  and  shrinking  of  tlie  entire  f^Mm  usually  ensue  fhim  cycli- 
tis,  bat  not  from  uncomplicated  chorioiditis. 

lyPLAMMATIONS  OF  THE  CHORIOID. 

iDfhimmation  of  the  ohorioid  may  Ijp  cither  jofeijrfw  or pandml  in  type: 
the  former  affrctfl  tlic  rliorioid  only,  and  is  rccogni]:i?d  by  tlie  oplithaluio- 
ecojie ;  the  latter  never  remains  limited  to  tlie  ehorioid,  hut  »tK;edi]y  produow 
purulent  mfihnition  of  the  vitreous  and  shrinking  of  the  globe. 

PuruUnl  C'horioidilia, — I'lirulent  ehorioiditis,  when  ti-aumatic  in  origin, 
is  caui^l  hy  direct  M'ptie  infc^rtion,  as  in  i»en«itrattng  wouuda  or  operatious 
oo  tlie  gloU-,  <s|H>(:ially  tnturact  extrat;li(;n ;  in  sloughing  and  ]K;rfnraliQg 
ulvcfft  of  the  oomui,  under  which  circumBtancw  one  eye  only  will  be 
affected ;  it  may  nliM  oeoar  a^  a  metai^tntic  affeetion,  wtien  both  eyes  oK 
often  attacked,  one  ehortiy  after  llie  other;  in  Hiirgiml  or  [io6l-j>ariuni 
pyaemia,  esi}ecially  tlie  latter,  and  in  septic  cudomrditis  likcwiw,  hut  usually 
iu  a  lesA  acute  form  ;  at  (hi'  Ifrmiiiatioii  of  certain  acute  diMr(]er!<,  a»  inflii- 
«ni!a,  scarlet  fever,  metvli's,  diphthona,  seorUituj*,  variola,  etc.;  in  ery- 
iii|wlas.  typhoid,  pneumonia,  and  cprehro-spinal  meningitis,  epidemic  or 
epoRuIie ;  and  also,  in  a  very  subacute  form,  in  children  auder  two  years 
of  ago,  afWr  acute  but  transient  [«rel>ro-Rpiiml  symptoms. 

Cute  liavealdo  been  i-ecorded  al^er  trivial  surgical  conditions,  aa  extrac- 
tion of  a  tooth,  suppunitiun  iu  the  alveolar  cavity  uf  a  tooth,  purulent 
(inger-joiDt,  el*'. 

Symjitonut. — Piirulcut  chorioiditis  or  fianophthalmitis  is  charat-ferized 
by  pain  in  tho  «v-c  lUid  head,  intense  inflammation  of  the  eye,  and  rapid 
atM]  total  loRS  of  sight.  It  is  oAeu  uslitffvd  in  hy  severe  bc»dnehe  and 
vouiitiiig,  rise  of  tempenilure,  and  general  febrile  symptoms. 

Tlu-  entire  conjunctiva  beoomes  deeply  iajcetetl,  thickened,  and  inBunied, 
the  ooruoft  yellowlidi  and  hazy,  tlic  utpieous  muddy,  the  iris  iiiflainfjd  and 
adherent  Iu  the  lens-cnpsule,  with  the  presenee  of  pus  in  the  anterior 
chamlniT;  the  globe  brcnmes  moi-e  or  le**  protmdwi  and  limitetl  in  its 
nKtvement^,  from  the  inflammation  haviug  extended  to  the  tiiieucs  around 
it;  the  ej-clid»  are  swollen,  n^],  aud  iu6ltrated,  often  forming  with  the 
globe  a  swelling  ae  bi'ge  as  a  Tangerine  orange. 
ToL.  ni.— 22 
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The  tcnxioii  i»  iistially  inortaMKl,  Init  only  for  n  short  tine  A[  lb 
height  of  the  inHnnimattou  and  pain  the  put)  brcnks  throtigh  the  KimKH 
near  tlie  eqiiaUir  or  betwwn  lliU  aiwl  the  cortu'a,  the  ptun  ^lecdily  thiK^ 
and  the  globe  ^irinks. 

Tbc  whuli'  proet'ss  takwi  from  four  to  six  weeks  tu  mo  its  oouiw. 

The  Avtiiptouts  jiiuy  in  6oiuc  ftutes  abate  without  perfuraliou,  CDiuuldfr 
tton  und  |»irtliil  nbitorjitioii  of  the  iutm-cKMilnr  (-xudiitiou  tnkiDg  placf.ui' 
if  tho  t'ornwi  fc-niniii  foirly  c-l<«r  wo  miiy  vwn  he  a\Ae  to  s.«-e  somdhing  of 
the  yellowiah  lymph  (hroiigh  the  ptipi) ;  but  thi>  sight  is  in  all  (sseetouDi 
deatroyed. 

PaUiologif. — The  ctineate  is  aJwayn  due  to  scptli"  i»fi"(^on  ;  ini<T(>^i{ik- 
iitin.'*  can  nearly  always  Ik:  found ;  but  «v4'n  if  tJit-^*  are  altsciit  thi-  (3ib«r«i 
in  pn>iui1>ly  the  Hame,  tor,  sia  Ijul)er  hm  sliown,  »iippiimlioi)  may  be  Intcfb 
alioiit  by  siibstJiiMfw  dcriv«I  from  the  stapliylocopciis  aureus  as  well  a»  if 
that  oi^anism  itK-lf. 

The  miero-orj^iiHius  found  are  the  Htaphylococvus  albua,  aureus,  ad 
citreus,  and  the  t^treptocxwtrufl  pyogenes;  bw-'tiTial  thmmbt  have  tiMS 
demoiiBtraiMl  in  the  ve.>«e1fi  nf  the  <-hi)rioid,  irht,  nnd  dliai^'  Uxly,  ndil, 
conjunetivu,  ninscIcK,  nnd  orbital  eoDtciilH. 

The  inner  layers  of  the  chorioid  near  tlie  lamina  vitnea  are  paok*d  md» 
flcciimiiktions  of  pusHy>rpiisclee,  the  other  pigmented  and  deeper  bras 
being  ven,-  frw  fmra  these;  but  the  lamella!  arc  widely  (Separated  fromooc 
aDother,  ami  extra vasatinni*  of  blcxMl  arc  often  presait. 

The  veins  are  thromboMcd  iind  the  arteries  plugged  witli  enibuli,  and 
there  is  byalioe  BH-elling  of  the  8n>nllor  vessels. 

TherH  h  a  cJuudy  ur  Qnely  granular  exudation  on  the  inner  eur^of 
the  lamina  vitrm,  with  tlie  retinal  pigment-oetlft  scattered  tbroughont  b 

hlUpB. 

The  laintnn  vltroat  may  be  broken  through  from  exudation  on  its  oats 
surface,  and  when  this  occurs  the  etlgew  of  the  riiplure  curl  inward. 

The  retina  is  thickened  and  beset  with  pun- and  bhxidH-nqtiwIe.o! 
its  vC3!»etii  aix:  plugged  with  hacleriai  emboli.  The  nudcar  layers  are  liti^ 
climigcd,  but  widely  separated  by  cxjxiiiition  of  the  Internuclcar  livtf. 
which  shows  Inrgo  empty  Fipare^,  i>o!»ihly  from  aerumulatioa  of  Aram 
whieh  has  e»cai>ed. 

The  internal  limiting  raeiubrane  presents  a  wavy  surfiice^  and  iastronglj' 
bulged  towards  the  vitreous  by  the  presence  of  fibi-illar  tissue  and  blood  ia 
the  greatfy  tliiekenei]  nerve-fibro  layer.  The  rods  and  cones  and  gangiioo- 
cells  disapjH-ar,  the  retina  Ix-ing  recognlxed  by  the  two  nuclear  layem. 

The  s\iaix  nf  Tenon  is  obliteratctl  by  tlic  eapsiilc  becoming  adhervnt  to 
tile  outer  siirfaoe  of  ilie  sclerotic,  and  dcnso  vasculnriwd  masses  of  inflam- 
matory origin  jjervade  the  tiseiies  of  the  orbit  around  the  globe  and  are 
found  firmly  adbtreut  to  tlie  outer  surface  of  the  sclerotic. 

The  vitreous  h  invaded  by  exteusive  ai-eas  of  purulent  exudation, 
arising  from  the  ciliary  budy  and  the  inner  MiHnce  of  tlic  retina,  chiefly  la 
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It  is  <;Iaim«l,  and  with  Bome  reaiton,  tliat  evieceration — (>,,  romonlnl 
the  conita  witli  a  ring  of  tl»>  SHrruiitidiiijj:  «'I(?rutii'  and  uompliu  <Jwi^] 
out  of  tlic-  coiiltnita  of  (he  glolje — i.-*  to  Im.*  pn-fiTrwl  tn  enadivtioa  int 
of  this  da«»,  and  that  it  i»  frcv  from  danger.     It  ci-rtuiut)'  Ivavcs  a  bcHs 
stumfi  for  nil  artiriclnl  eve. 

COLLOID   DOD1E3. 

In  iihthisioil  pyeltalls  one  oll(^  fiiidH  minute  grvvLth  hcmuphmil 
IxxlieA  projecting  front  tlio  iniK-r  siirfscc  of  the  lamina  vitrpa  and  niev- 
nring  frum  oiie-<{Utirtcr  to  unc-hulf  luilliuidre  in  diameter.  Thoy  are  cillej 
colloid  bodit-s,  and  arc  BU|>])oscd  to  orlginnu-  t'l-oiii  a  transfurmalionuflh 
protoplasm  of  the  pigniout  q)ilbehiim  uf  the  retina;  thp,v  may  t>e  liyate 
or  Mtriatwl,  frequently  Wiid  to  Iwi-ome  t-alfareons,  aud  are  often  fcwml  to 
oouuccliou  with  bony  furtuatiuuii  in  the  cliorioid. 

The  pI^ientcpitlK-Iiiim  is  cither  nuwad  over  them  or  pushed  a<aJi-aiid 
allows  of  thfir  bcinj^  !»«n.  The  chorioid  may  be  bo  thickly  studiliJ  iritb 
these  iHxlieit  an  to  resemble  a  piece  of  shark-skin. 

They  occur  as  a  senile  ehange,  hut  also  iu  yotiog  persons,  and  ilia 
nioAtly  in  connection  with   iiiflnminutory  proceeoes.     Aa  we  itliall  see 
the  prt^^tenoe  of  thf'.'ic  oolloid  IxKlirs  pvm  rij«e  to  an  oplitltalluowopic 
cloiiely  rejH?tDbIiug  ditveniinaled  chorioid itis, 

DONT    FORMATIONS  or  THE  CUORIOID. 

Extensive  fomiation  of  tnie  bnne  in  connection  with  the  cborioidii 
not  mfreqiienlly  found  In  eyce  that  have  l»eon  lost  for  many  yeoff,  «id* 
may  reifiKnize  this  condition,  even  before  removal  oi'  the  eye.  by  iJii-  (»«• 
liar  feel  shpIi  eyes  give  to  the  finger,  as  of  a  ball  of  wood  oovend  wiA 
cliamois  Irathcr.  The  nias«  of  txine  lies  on  the  iuiier  surftoe  of  ik 
chorioid,  and  may  form  a  completr  cup,  ptrfonilt-d  IHiind  by  Ihc  slallii'' 
the  detached  retina  niid  ujicn  in  front,  iIk-  brim  ext<-nding  ju8t  ttat  far  at  ^ 
true  chorioid.  I  have  eeeu  one  cose  in  wltieh  an  imperfect  Ijodt  liepcuci  Iir 
behind  the  lens  and  covered  io  the  open  end  of  the  cup,  but  this  is  vttj 
uneuniiuuu. 

A  ring  of  l)onc  is  sometiiom  do^'elo|>ed  on  the  inner  aur&ce  of  '^ 
ciliary  body  ;  in  other  caseji  the  Ihmic  tahct<  the  f(>rra  of  a  ring  amnnd  tlv 
optie  disk ;  and  r?onietimi?<i  nil  we  find  \h  n  Nnmll,  irre^lar  plate  at  wnt 
part,  or  other  nf  the  rhorioiil. 

Wlien  the  formation  is  coexteniiive  with  tlie  chorioid,  tlic  mitpr  eiir&a 
of  tlie  bony  ebett  will  b<?  found  <-oni])aratively  smooth  and  clotiely  adlirROt 
to  the  eliorioid,  the  inner  surface  being  rough  and  shaggj' -looking.  It  hM 
throughotit  a  bmwnish  color. 

The  bouc  i*  thickest  behind,  often  measuring  scveml  milliin«trc9|  uw 
gnuliiidly  bcf.'Dmes  thinner  as  wo  nppronch  the  ciliun'  IkhIv.  Accofding  H 
Brailoy^  the  osseoUB  deposit  occurs  mostly  on  the  relinat  surface  of  ibe 
lamina  vitrea.  and  when,  as  rarely  ha]>f)eus,  it  does  occur  within  tliecfao- 
rioid,  it  extends  uo  deejKr  than  the  ehorio-ca|HUaris. 
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I  have  seen  two  monociiUr  tades,  coming  on  afur  nominl 
ill  liuililiy  young  u'onieD,  that  were  characterized  br  the  presnm  in  lir 
tuudl  of  lai^L-,  ruiiiidLtl,  bliii^li-white,  floccult-iil  mo^^t-:;  like  packed  A<tii» 
wool.  N'citlicr  allowed  external  signs  of  iiifluninution.  Id  one  ilie  ■■■ 
was  siTiintOfI  in  tlic  npivr  imrt  nf  the  t^ye,  there  vraa  a  linutiHl  s^MfHiM' 
of  tlic  ivliua  strrtcliing  fmm  tJie  wiitrnl  i-egioii  to  tlie  nasal  Ni(It\aftd  littei 
ID  16  JSger  could  1>e  read.  In  the  ottirr  tjim-  tbe  ]>o6terior  lialfornil 
the  vitreous  cavitv  was  o€?cii|ii«l  bv  the  bliiisb-white,  Docrulenl  lasH,  wit 
a  denser  tvliite  |)atc]i  tiituuled  at  its  summit,  the  u'hole  structure  quirfrigj 
like  a  jelly  wlieti  tlu'  bead  was  moved.  The  jiupil  was  free  and  llit  iia 
BctMl  \\tII  througli  tlie  (ither  cyt^  the  teusioii  was  nonual,  nud  butid-iiH'n- 
iiiri)t!4  coiihl  Iw  rwogiiizwl  nt  tliv  t(-m[)onil  Bidf.  Wlien  well  ti-n  yam  itM, 
thv  glob*:  was  sbninlica.  M^iiaix-d,  and  furrowed  hv  tlic  tpndon^  of  tbr  nxt 
mu&clo^  It  was  quit«  6ulX.  Tbe  eoriieu  was  elvar,  llie  anterior  uiwmh 
wiu  dci'p.  mid  tie  pupil  wan  oc«liidL<d  hy  a  while  cniisiilar  opacity.  IW 
i ri!*-liiwiic  was  hfallhy,  hut  prcM^nttnl  n  tviioive  suHaee  and  eliowt«I  p* 
terioi' uOhe«ion)t.  There  was  no  ]KTt«cptioii  of  light,  aitd  tJie  eye  n*  fw 
from  rednn^!!  or  tnidemesii.  Ft  n]i)v(>nn>(I  tbnt  the  ^hrinhing  lind  OAhv^ 
a  spontaneous  liidaininalioii  of  the  eye  .some  seven  years  Itefore. 

There  is  good  i^eason  for  believinji  that  the  start! or- point  is  Jueb 
septic  emimliam  of  tlie  chtiriHidal  or  jicrliapB  more  frequently  of  tlienw 
vcsbtIh.  HoHeb  has  found  baricriul  thrombi  in  tlie  retinal  vtssds,  n' 
Hirschberg  lias  had  t)n'  opiKtrtuHity,  in  an  i-arly  «we,  of  setfitig  tlimugb  ih 
cloudy  vitrcoUH  cmboli»ni  and  hcniorrliagcs  lu  the  retina;  the  po^^-murlAi 
exarainatian  confirming  the  nature  and  silc  of  tin-  Hhirtitig-pviut  In  ^ 
retina. 

Even  ordinary  cana  of  emboltain  of  tli«  ceutral  arterr  of  tbe  ntiu 
may  Ih:  foDowiHl  by  ^upinimlivi;  )iauoplitlialiuiti».  I  have  seeii  one  (vs 
and  J.  Adnuus  Ima  ro«ordwl  a  toi*e  cxjiuiiig  on  Two  monibft  after  theartctW 
blockage. 

In  fatal  rases  examination  oftcu  i-eveals  reeent  tileerativc  ewlocaidilii 
with  lioelerial  thrombi  in  the  {wrametriiim,  k)diie>'a,  and  other  intcniil 
organs,  with  tucalixed  aiippii ration  in  various  parlH  of  tbe  ititegiiiuciit  ul 
the  Iwjdy. 

I'unido'fflioTiia. — Pwjudo-E'Iionm  is  a  term  ap]died  to  eertaia  osee  rf 
de.<^tnirtivc  ophdialniJtia  uoinirring  in  children  under  two  years  of  sge;,ciiK* 
acterized  by  a  yellowish  exudation  behind  the  len^s  and  simtdaUiig  rai 
glioma  of  tbe  retina. 

The  affectiou  was  binocular  in  eleven  of  tweuty-scwn  caws  (wlleeWllT 
Ncttleahip. 

VHii'ii  Mx-n  by  the  surgeon  the  eye  is  nsimlly  lait  alightly  if  at  all  in- 
jected, uf  luwt-retl  tension,  and  d  inn  nisi  ii-<l  in  sixe,  althotigh  tlu^  dhtpf  a 
well  retained.  The  pupil  is  nari-nw  and  irrcgidar  from  adhesions,  tbe  iiu* 
tissue  is  muddy  and  oiiaiinc,  the  pupillai^'  poiaion  is  a<h-nncpd  towards  il>f 
cornea,  while  the  ciliary  zone  ia  retracted  and  shows  a  circular  f«rn)w,  tb* 
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*=■   **■  t.riincatc«l  (x>oe  witli  the  Qamiwer  end  at  t!ie  piiptl,  and  prc- 
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l-ttt,^      ,  .  'l^lM^miiL-e  of  Uaviug  I*e«  luouldttl  over  the  leus. 

is  ^  ^.^.  ^^■'^^ly  Ix-liiiid  tlic  ckur  1cm  is  8WU  a  layer  of  cxiidatiou,  wliicli 
^ia\»~.^...   .^~>'^*l'>"'i»Ii  "■■1*-"3t  ucveri|uIlL'  like  tlie  bcnuliful  jmrc wliiUJ  or 

The     \i-   "'^  ^"'^t'^'  "''  "^"1  glioma. 

^i^actio**  ^^^I'y  of  a  geiivrat  illness,  the  iniw-tion,  the  iritic  ndhcsiou^  the 
*^^**ru  ^^.  *''*"  pef'pl'eo'  of  *^^  '^■'S)  the  diminished  tension,  and  the 
fotn  \j^i^    *-*on«l  diaractt-r  of  the  reflex,  should  prevent  such  a  condition 
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•^Aiataki'ii  furglinma. 

l^nowD  psciidu-glionia  to  oveur  eoiiicideiitly  with  and  iimsk  the 
*    Pe«l  glioma  :  in  this  ease  the  eye  becanic  glaiicoiuutoiu  and  was 


pUn  \j^      .    '•iG  cases,  if  seen  early,  we  find  markwl  injecttou  of  tlie  eye  and 
not  i>er«-  ^  *iiiteri(jr  chamber;  but  these  acute  syiiipt«ms  ai'e  exceptional,  do 

\  ..      **^  ^oog.  nud  uevcT  )cu  ou  tu  jtertoration, 
sj^  the  &iibi>iden(x-  wf  tiic  acute  i-ymptoin*  the  eye  gives  no  trouble, 

t'p»^     ^   Jot  ojwcity  of  the  lens  Humetlnira  eotinng  on,  remains  uiiehniiged, 
Koij      ^   sight  is,  of  PoiiTsc,  nlwnys  completely  destwyed.     The  infinnimu- 
tlx,.  \       'Clever  its  exact  nature,  is  probably  conveyed  to  the  eye  througli 
liavi'    *'^*'*'^'^*""'^'S'     I  ™»  "*t  aware  of  any  bacteriolt^eal  examinations 
^L  .  ^  '^<*u  niado  in  tliU  cla.-*  of  casea. 

a,^j  ^^I  ca»PB  we  find  a  juini-plimtic  cxudiitton  covering  the  cihary  body 
^^  '*^  W'k  of  tile  krn.s,  and  the  latter  is  of^en  dirtortcd,  it»  jMwlcrior  sur- 
^u  ^**>imiug  a  eonical  ebupc,  the  rxvult,  no  doubt,  of  traction  produced  by 
jj  '*finkiiig  of  the  exntlutiou.  The  rt'ttnu  is  most  commonly  coniplott-ly 
lib^      '•  ''^'■"^'"g  ^  rontid  cord  behind,  which  in  front  expands  in  a  cofolla- 

^  Hirtu,  the  foliU  i»eing  (hiekeiied  and  u);Qrliiliiiattxl  by  lymph. 

»       -'^  net-work  of  easily  Plained  homyyeucotit<  tissue,  eoiuetiiues  with  col- 

"Wig  of  blood,  mtrctehcrt  from  tin-  diorluid  to  tlie  d(1«ehfd  irtiiui,  filling 

I*  the  space  between  thet<e  striirtiirra.     In  a  smaller  ntimher  of  eases  the 

^*iiia  \*  not  detnchMl,  but  is  thiekeneil,  and  long  strings  of  lymph  stretch 

'^'m  the  e\udatiou  iil  the  back  of  the  Icuh  to  the  oplic  dii^k  and  its  aeigh- 

*H>rlin(«l. 

The  cborinid  iii  ti.enally  ap|MirenlIy  (jnite  unehanged,  bnt  is  Bometimea 
thickened,  and  may  cuntaiu  one  or  more  very  large  exlni  vasations  of  blood. 
Tilt  iiffeulion  may  occur  in  the  o>un«;  nf  meuKltx,  varicella,  hrnnchitis,  very 
oAen  in  syphilitic  iiiffints,  in  whooping-cough,  c(.-i-cbru-«pinnl  meningitis  vt&, 
Oi-  rvithotit  any  known  lorni  of  disease;  but  in  any  ease  the  eye-symptonu 
are  usually  immediately  prec'cdwl  by  t«ymptom8  siiggejtlive  of  meningitis,  as 
gretit  pain  in  the  iK^d,  rise  of  tcmi>emture,  unoousciousnesB,  6|)asme>,  and 
tenijKjrary  wenkno^  of  miisclcD. 

In  «>ne  ease  T  saw,  llie  tnecli(ail  rttten<bint,  who  was  a  eomjiotont  ohscrver, 
noted,  Ixside*  the  [min  in  the  htMwl  and  nnconscionsneaN,  contraction  of  the 
stenio-maBtoid  muwies  and  hyperpyrexia  fi>r  over  three  wecka,  tiio  tcni|H.T- 
aturc  rising  to  10B°  Fahrenheit. 
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aside  and  proliforaliou  of  tin.*  retinal  pigment,  oiid 
itt  atn.  comspou<b  to  llic  inner  surface  of  the  sclerotic, 
iMttfiir  and  diaappraraQfx-  of  tliv  clmrioid. 

at  At  faadaa  between  the  atrophic  spots  is  usually 

■■iAbb  «v  amy  find  similar  jiatches  showiug  tinv  s))la.thc9  of 

k  ite  ^^mmi  sdootic,  probably  (he  reuiniiis  uf  the  lamioa 

^a-  ptAta^  apuu,  arv  awn  the  Hiorioidiil  vi-sscl*',  cifliiT  quite 

,  m  tf  Smmatd  out,  or  niih  jiartiai  or  cMimplt'tc  obliteration  of 

aadarloritiN  uiijirnriiig  as  white  or  yclluwish-ubite 

1^  <aalkk  <Mhn«  withmit,  a  tiarron-  red  streak  iu  their  cuitre. 

■w  W»  <id  the  |)igiuc-ut(^^   chorioidal   Htroiiia  may  |K-m»t  »t  the 

Mt^at  vkiik  casp  the  ^imickm  between  the  chorioiilnl  vri<«K.>lii  appear 

li^H  «wmI«  tbrtiuelvts  in  places  may  W  partially  veiled  by  the 

t  MM*  9t  low  of  the  iX-tiuu]  pi);inviit. 

MMM*  vf  i^pncot  at  the  iimrgiiirt  uf  these  atrophia-  |>atehei)  varies 
^i« «  m^  ttitJStm  to  quite  Q  mngsive  black  ring,  aud  dei^endft  chiefly 
i^wl»tkii4nMMaf  pigmeot  ]irt>8ont  in  llie  Iicxaguuul  pigmeiit-laypr  tiefnre 
ifta  i«MHi  of  Am  iililiiin.  ami  tv  r»ume  extent  upuu  the  (K-currcnce  of  bou- 

^tft»4bnMtl  apots  the  ont^r  layers  of  the  retina  are  always  more  or 

^  '•^ttmttkwlk  tbe  pigment,  which  may  even  pcnetmli-  to  the  iier\-e- 

t     iif«r«»l  MM  Ac  retinal  vciisels. 

Bk  »4it«r  h^nMW  of  tlio  r^tinn  iKvwiiie  qnite  atrnphlc  and  mergwl  in  the 

^^igiiht  ««nttu;  IW  iwn-e-libre  layer  ami  its  vc?>m<I»,  a.«  a  rule,  show 

Sh^^^V^'^-I^ ■>*)<'■'  favximble  circum^uuccs  we  may  study  the  changes 
Y|MA  WU>  laHlLillhr  »{»>t  tindt'i^ocs  fnmi  tht<  day  it  fii-At  I'evpalti  itf<  pres- 
^■ib.u  tu  lb.  iuil  •lape>  as  one  of  the  altove-dcgeribed  atrophia  juitclx'^t. 

■  t~4  A-vM  as  a  nitiudml  or  (lerfectly  circuliir  uhite  K|K>t  with  a  doli- 
M.  .    'h^aJKi  ^ni)i-traniihicei)l  a]>]>earaucv  ;  tliu  edgeKarv  aonened  and 

««»»Wft>U  '^m^vff  into  th<' siirrminding  fiiiidns. 

l>»t  i»h^l  v\wM-l«  arc  much  moi-e  cirnrly  defiiiC'<:l  whcr«  they  croes  the 
«,  (V  qxK.  and  if  very  minute  may  be  nearly  or  quite  invisible 

^MV  tt«iim(ta  npoii  tlie  jircsenoe  of  a  layer  of  exudation  on  the 
TUMT  iir^'hT*  "**  **"  ^'''^''^''i'  lamina,  whieh  lia!«  broken  ttmnigh  the  uveal 
|i^llMill>«feu(W  Mwl  overrun  it^  e<lp;e,  so  that  no  pigment  whatever  is  (o  be 
VCNk     ^^«MMtt  niakc  out  any  elcvnliuu  uf  Kurlace^. 

'I*%W»  )liM>l  viuuigCR  are  eonietinu-)!  partly  or  completeJy  concealed  by 
^.  ■  .  '  :  ' .  murrfaage,  difttinguiithed  from  tlu>  surn>un<ling  stirfiioe  by  its 
.i.  ,  i>tl  color. 

\*  clMUl|^•  mkcs  place  at  the  centre  of  the  s|iot,  which  benmiei) 
^,  I  (>]wpie,  like  a  spot  of  thiok   white  [mint,  and  nboiil  llie 

)tt]:tuent-ring  cotQinenccs  to  ahow  lt«olf  like  a  dark  shadow, 
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gradually  bcoouiiiig  luore  |)Tuiiouiiued,  snd  rvniiixling  one  of  the  devplop- 
mcDt  of  u  jibotMgruiihie  nc^tivc. 

The  piginfut-ring  anti  i>tlier  dvtaiU  now  shnrpi-u  up,  und  tbe  cnclowd 
airface  appears  as  a  uniform  dull  ycIlowiBh-wliitc  plaqtie,  oouccaling  the 
underlying  cburiuidul  vestwti^,  lind  in  iliig  way  being  dtstiiiguisbed  rroin  tJie 
later  atrophu-  stages  alruidy  dusiTibed. 

Littio  sbn-ds  ur  Aliiii*  of  lytu|>li  arc  ol^on  to  be  accn  at  tliU  8tiig«  &t* 
tacbt^tl  by  one  wlgi-  to  tin*  dioriuidnl  plinjm-  and  (ItiUi-ritig  in  tin-  viirrons ; 
al«o  little,  shining  spangles  of  rbulc'storin  n-hidi  n|>i)(>iir  as  if  iictiinlty  incan- 
deicent,  and  clustor*  of  white,  silvery-like  Aeck». 

Vitreona  opacities  are  often  absent  tlirough  the  entire  couitc  of  the  <!!»• 
(Me.  Their  presence  de^iemU  u)M>n  the  coincident  impUcaliou  of  tlie  retina 
nither  than  upon  the  d>i>rioiditiA  itnclf,  uiul  tliey  are  found  only  when  the 
retinilifi  is  more  markeil  than  iiHiial  and  the  inner  layen  Bn>  aflecti-d,  as 
eUvwn  by  ogncit}-  of  tbe  retina  and  blurriog  of  its  vc&sels.  The  retinitis 
iu  tluB  case  is  to  be  rpganlcd  as  a  sepainbe  pruciss,  brought  about  hy  the 
Mme  genera]  oauw  ai;  tbe  chorioiditis,  and  not  eiin|>ly  as  a  part  of  or  an 
i^xteuMion  I'rora  tbe  latter, 

Wla-n  tiif  inner  laycnt  of  the  retina  do  bucomc  atli-t-ted  the  cose  is 
iilwiiyg  much  more  Hcrious.  The  vcint^  becurae  ciigorgi'd,  the  di^k  and  it« 
neighlxirhood  nrcopariaeaiid  hasy,  and  long  strand^of  lymph  proceod  from 
Illi^  iX'giou  to^ardg  tlie  ciliary  body.  Total  luas  of  sight  may  take  pkee, 
either  from  atrophy  of  ilie  disk  ur  from  detoobiaeiit  of  tlie  retiiia,  followed 
by  coDipleU^  opacity  of  the  Icnit,  iwmeliineH  with,  «umetimeM  without,  the 
intervention  of  iritis  Iritis,  int^-it^titial  kcratitia,  and  tK'Writi«  Mmotini(» 
make  their  app<?uraiiix>  in  the  er>iiri>e  of  the  diwaw. 

In  old-standing  rasen  of  ohorioidal  atrophy  liquclaction  of  the  vitreous 
may  take  place,  with  partial  or  complete  dir«loi^tion  of  the  lens,  which  may 
fell  baek  aiid  l>e  found  lying  at  the  Atmr  of  the  vitrwuis  cavity,  or  may 
becouie  displaced  thiimgh  the  pupil  into  the  anterior  chanibcr  and  Ret  up 
■cute  gluuDoma,  us  I  Imve  M«rn  on  w:vrral  iHvasmiis. 

Ill  iidditloii  Iu  till;  dii«$cu]iuat('d  spots  of  L-borioiditis,  one  oAva  finds  at 
some  part  of  the  fimdu»,  and  oepedally  about  the  central  region,  quite 
extensive  plates  of  piginenl,  surninudi-d  by  a  zone  of  yellowish  di^wlora- 
tion  the  outer  edge  of  wliicli  closely  approxiniutes  in  shape  that  of  the  pig> 
nented  plate,  a^  if  the  littter  had  uiidergoni-  notno  iihriiikiiig.  The  ftfU-cttid 
areas  vary  greatly  in  ^hape,  l>oing  Mrijx>-like,  i>i?rpiginou»,  appriyiiniateily 
Sijuare  with  inoun*etl  sides,  or  of  qiiito  funtaRtie  form  ;  they  are  oniitiniioiie 
one  with  another  by  narrow  processes,  or  form  detaehol  fiwi,  and  one  often 
att^  thv  larger  pigmented  plates  crael(ed  acni§s  the  centre.  The  appeamncc 
in  th«s«  eosofl,  &^  ^uggt^feil  by  Michel,  is  as  if  the  fundus  had  be^i  over- 
mu  with  Borne  eorroeivu  (liiid. 

Sometimes  the  dismse  differs  cousidembly  from  any  of  the  ubovc-do 
scribed  vnn*'ti<«,  ap|«iririg  as  small,  irn.'giilarly  jihaiw^d  Imt  sharply  defined, 
dirty-ycllowisli  apots  without  any  pigmi-iitatiun  uud  with  no  exposure  of 
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^ht^y  !ouk  as  if  the  uveal  layer  had  been  very 

t-  .  tui  -.an  uoint  of  a  sharp  knife. 

^uu. — Focfvr  loDg  ago  described  a  variety  of  ctiorioiditia 

-~4ur  -minoitiitii.    It  is  probably  not  an  inilaniiuator}' 

1  i.-j^  -tmrrv  ixvayi  in  both  eyes;  the  changes  arc  confined 

- '-U.        :r  .:=<£.  'Jai  ■™*'"t*)  and  consist  of  round,  sharply  defined, 

^-w--    I   dn»Qii5'  of  the  chorioid,  rather  larger  than  the 

-^     .»>,-  •«*    vje^y  «t  ii^ethcr,  and  sometimes  coalescing.   TJie 
'  T-     luttxtu.  iitaia  the  affected  patches  is  usually  complete, 
T-     .uifiL— vju?;.  'xndinoas-looking  sclerotic.     There  is  often  a 
.•-.     •■•wr   L  •4u.-o«k.'k  pigment. 

BM    »>.->     fiiKn  »  sx  often  the  case,  the  patches  arc  nearly  uui- 
«B»    M.  *."iiB=  iewloriwd  from  the  centre. 
i^fc    -*-i    iP:si  ai*  suddenly  about  the  fortieth  year  of  life  with- 

„,,         '■,,,  -r--— ■  Chorioitlitis, — The  ophthalmoscopic  apjwar- 

r.i«r»    •jcwwlitis  are  very  easily  made  out,  and  are  liable 

,  -.    m7    d  «  n«.>t  infrequently  happens,  they  are  coutiued  to 

iir.,-^  I    3fc"  visible  chorioid.     Although  for  the  purpose  of 

e^  a  -wTWrti^'p  symptoms  are  of  secondary  importance  to 

.^^ttik  srill  it  is  always  advisable  to  make  repeated 

-f«    -^Kaaad  the  field  of  vision,  in  order  to  ascertain  the 

M    «fftk7i«ii  aai  its  probable  termination. 

^       _  B^-aw  ■n--*-''''  »fcpe'*d  upon  the  implication  of  the  percipient 

■»  -«i-nk  tad  »  careful  functional  examination  is  required  to 

.»    hMi^vo  ««  tvnfined  to  the  iHripliery  there  may  be  no  symp- 

■.4,.-*.p    »  <^t.  and  the  disease  may  be  revenli-d  only  by  an 

.wiKniarion  undertaken  for  correction  of  refraction  or  tor 

^h-v!«ii  the  condition  of  the  chorioid  and  the  state  of  the 

rfwu  ««  striking  feature.     The  chorioid  may  be  absolutely 

^        liL-lfc"  the  centnd  vision  is  little  if  at  all  affected,  and 

-Ndfj-t"  »1  without  any  fresh  ophthalmoscopic  signs. 

^  ft^hXv  iwmplain  of  clouds  of  black  s|)ecks,  flickering^, 

v«-'<v>  "'  **^  *  cloud  in  front  of  the  sight,  and  often  also 

*^  '.       .  ««a  a*io  around  tlie  orbit. 

^     '         ■  .K»tf  »  nearly  always  loweixxl.     Fine  print  can  be  read, 

-.^mK  vxwlation  about  tlie  niiiciila  there  are  often  prt-seut 
itieropsin  and  iHiiiimitrphn^ntia,  which  arc  not  coiii- 
^v  .\«apl&incil  of  by  tlie  patient,  and  are  best  made  uut 
^  ^mA.  at  8  set  of  piinilk'l  lines  drawn  on  a  surface  near  at 
ones  will   a])[M?iir  to  him  ns  if  bent  towaitls  the 
■  Wlh  the  prescnei-  of  liimimition  in  size  of  the  object 
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(micn^Mia)  and  diHtnrlioii  of  \t»  outlines  (iiieLnmorplioiisiB),  rnnditioii-s  (]ue 
to  flinplaoeaicnt  uud  sepanition  of  the  pcrcipiuit  el<:nmnte  of  the  retina  by 
the  chorioldat  «rxudation. 

The  opi>osite  conditioii  of  maet-opgia,  due  U>  overlapping  of  the  retinal 
eleiiieDtB,  w-cure  during  tiit-  aliriukiog  of  tlie  oxudation,  aud  is  uliuwu  by  a 
bulging:  uutwunl  uf  llic  \iu(s  fmiu  the  tixiag-)>uint. 

Tlw  field  of  %'tsioD  may  sltow  nn  ubsoltiCe  scotoma,  citlicrr  as  a  omtml 
block  spot  or  Ag  a  ring  around  the  fixing- jioint.  The  porijvliery  may  be  of 
normal  extent,  or  may  show  contraction  or  a  eo<-toi--]ikc  dele<-t  at  some  ]Nirt, 
am)  one  can  nearly  always  demonstrate  the  preseooe  of  several  scotomata 
between  tlie  rentre  and  the  jieriphery  of  the  Held. 

Thc^-  scotomata  are  flpokcn  of  as  i>f)»ilii'<^  when  the  patient  is  eonecious 
of  their  prespiine  as  dark  or  binck  syxtbi,  and  negnttre  wliPii  i>erim(!tric  exani- 
inatinn  is  nccetvary  for  their  demonstration. 

When  objects  within  llieir  urea  completely  disappear,  the  scolomata  are 
called  alMolute,  and  when  only  indistinct,  relative.  The  examination  should 
be  uudertnkeu  in  a  subdued  ligliL 

(iiti«cii. — Apart  from  trauma,  the  disease  is  brotight  about  by  micro- 
orgniiiitmi:  cnnveyetl  to  the  eye  from  within  the  I»ody  by  thi-  cin-iilation  of 
the  blood,  uml  ihcAC  orgAni^nis  tnn»t  be  arrested  and  adtiere  to  the  walU 
of  (he  vessels  Uffore  tliey  enn  oniise  daniajje,  snob  arrest  bring  commoaly 
promot«tl  by  their  being  eontaim.'d  in  c-oa^ula  or  ]>artirles  of  broken-down 
tissue,  or  ajiq^re^ted  Id  colonies,  wherehy  they  are  rendered  incapable  of 
traversing  the  fiue&t  arterioles  or  capillaries. 

SyphiliR,  mure  uoramouly  tlie  acquinxl  fDrm,  and  tubereulosi-S  are  ixr- 
tainly  by  far  the  ccimmuneat  cauites  nf  dirHemiiiated  chorioiditis,  but  rbcu- 
matism,  gonorrlia'«l  inftHiou,  espociully  when  the  joint*  are  implicated,  bad 
oouditions  of  nutrition,  or  poorness  of  blood  wifbout  special  cause,  severe 
form«  of  malaria,  mul  profound  anwrnia,  must  all  he  ruekoned  as  more  or 
less  fnxiiient  causes  ot'tlie  aflectiou.  Ostcitiii  deformans,  or  l*aget':<  disea:^;, 
typhiiT',  aud  typhoid  fever  have  been  given  as  probable  iM.nsc9  in  nnunc  few 
recorded  vomh. 

In  a  not  ineonNiderable,  ]N>rhaps  in  what  inuy  Ih>  termotl  a  tai^e,  pn>< 
portion  of  cases  no  eaiine  can  (m*  as'«i|^'Ticd, 

It  is  conaidered  by  some  authorities,  and  my  own  experience  beaiB  it 
out,  iJiat  tuberculosis  is  almost  if  not  c^uite  as  common  a  cause  as  syphilia. 

The  ocenrrenw  of  a  group  of  yolluwish  or  whity  flwks  iii'ar  the  macula, 
aud  of  dust-like  oiacitiut  in  the  vitreous,  Mitli  changcM  in  the  walls  of  the 
chorioidal  and  rctnial  v<«3el9,  points  very  strongly  to  u  sy]i)iililio  origin, 
Tbe  tuUTcidar  eiues,  bcsidts  differing  in  [best-  ]K>ir)ts,  <M5-iir  more  frwpicntly 
in  one  eye.  The  ehnnges  are  not  sn  widely  i-pread,  pigmentation  h  not  so 
mnrked  a  feature,  and,  |x^rh3[xs  most  imiwrtant  of  all,  the  patches  undergo 
atrophy  much  more  elowly. 

In  ac(|uir*^  sypbilis  the  chorii>idal  disease  makes  its  appearance  from 
six  to  eighteen  luontliB  or  iuur«  alW  iufectiou  ;  in  congenital  »ypliili)>  Konie- 
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As  fur  m  I  knmv,  the  KymiitomK  mibsidc  rnpullv  and  {u<nnmi<>iitly, 
death  never  tnkw  plnrr,  und  Uic  piitiriitH  recover  their  iiealtb  ooinjilt-tdy. 

Xo  treattiicnt  U  rcqulretl  oxcvpt  tin-  iisc  of  airopiiKr,  if  seen  cwly  ;  wil>- 
8equ«nll)'  the  eye  givee  no  trouble,  and  it  is  very  seldom  that  enudcatiou  is 
called  for. 

I'oaycnittil  Jritlo-CfturioUUtw. — A  L-ougeuituI  fonu  of  irido-clioriuiditis, 
due  to  iDtra-iit^*riii(.'  inflaniiuntioti  aflVvtiiig  one  or  both  cyctf,  Li  tfoiiiciiim^ 
Dift  witli  III  biwlly  iuiiin!*h«l  and  im-iitnlly  dcRciciil  iiifniit*  of  tuW'i\-«I:ir 
or,  less  commonly,  syphilitic  diathot^lif.  T  snw  mi  example  in  au  otherwise 
bealtby  infant  of  seven  montJi^  with  strongly  titberciilar  tainily  hbtory,  io 
nbicb  th«  ri^ht  eyeball  was  small,  but  (kc  frc>iu  iiijccticn,  oud  (he  evelit 
bnng  in  a  Raocid  manner  c)inraoterl(<tiR  of  KUrrh  a  n»)d!t!on.  Tlii>  IriMlame^ 
EK^nicx)  lu-filthy,  but  tlie  pupillary  edge  wiu  adherent  to  the  Icn^-PApMle, 
aiid  tin-  liilter  was  oowriil  with  false  membrane,  so  that  no  fundus-reflex 
could  be  obtained. 

AVbcn  the  TOiidition  ot'tlif  m^dia  permits  the  use  oftheophlhalmo^ieope, 
a  yelloH-iftli  reflex  is  obtained  from  the  depth  of  the  oye. 

i'tiigfic  CfiorioiilHU. — The  varioiu  foniiK  i>f  ImimiK  under  this  1ic:iding 
ore  diatvruible  only  by  the  use  of  the  ophthiilmc)««HK- :  hi-ntx-  it  will  Iw 
iieccviwr)'  bttforo  dlscuMiug  them  to  ilo^-ribc  the  normal  uplithfllmo«:opic 
app«iran««  of  the  chorioid. 

Opfufuiltnmcopio  Af/peafanceii:  of  th«  Xmtital  Choriout,—A  targe  portion 
of  the  chorioid  i-annot  be  seen  at  all  by  the  opbllmlmoaooiK-, — uaiaely,  all 
tliat  lips  anlorior  to  the  «|uali>r  of  the  eye, — and  tlic  apj)caraii<^s  |iivr«i'iili'd 
by  the  rfmniiider  vary  according  to  the  nmoiiiit  of  jpigmi'iil  in  the  retina 
nnd  the  rhorioidnl  struma. 

If  the  pigment  in  both  thnic  eiuiations  h  abundant,  as  in  persons  of 
dark  hair  and  <wmplexion,  we  f^et  a  tmiformly  hrick-ro<l  or  brownish-red 
haekgroimd  witliout  a  trace  of  ehorioidal  ve«*U,  and  with  the  grealei-  mug- 
niJication  oblajncil  by  the  direct  uphlhiiliuosoopic  esumtnatiun  thits  ijurface 
apprars  fitippldl. 

When  the  pigment  is  absent  in  tlic  retiua  but  prewut  in  tlie  eliorioid, 
we  get  what  may  be  termed  the  "tiger-akin"  fundus,  the  larger  ehorioidal 
vemek  iijpeariug  tu  curved  red  lines  and  the  inter\'awnlar  spaoog  as  darker 
brown  BTcas. 

In  verj-  fiiir  jiersioiw,  where  there  is  little  or  no  pigment  in  both  retiiia 
and  ehorioid,  we  have  tlic  "olbiiiolie"  type  of  fimdtw,  the  entire  syiiteni  of 
vhorioidiil  veswig  being  visible  as  liir  »«  the  inneinificBtion  will  allow,  rbe 
intei'siHun?}^  appearing  quite  |)ale  on  aa*onnt  of  the  sclerotic  shiniog  chitjugh 
die  transjuirent  structureB. 

Inttrmwiiute  types  of  fundi  are  of  oounie  met  witli,aiid  the  j«me  eye 
often  i^linwH  more  or  tew  marked  difierenee,  the  cliorloidal  vessels  Ixing 
IDOTV  cx|KMCd  toM'ards  the  gx-riphory  tliun  at  tlie  rentral  region,  where  tlie 
retinal  pigment  is  more  iibtindiint  and  the  chorioid  thicker. 

Apart  from  the  i]uc':«tioD  of  the  cumptcxion,  the  ehorioidal  \'e6Beta  are 
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■llf^j'S  tnoiv  visible  in  myopia  tlum  in  other  rtate^  of  refraction,  nud  iu  old 
people  tbaii  in  youn^. 

Ill  mad  uf  marked  asugniatisin  tlie  portion  of  ciionoid  oorrespondiug  to 
the  RH^riclian  of  greater  curvature  is  usually  chararteriKt^  by  more  or  li^iis 
cxiKotiux- ul*  its  vf«<i'tg:  tliis  iit  especially  uoticeable  iu  the  myopic  meridian 
of  mixed  nstigmst ism. 

Chorioidal  vessels  are  ilistingniBlied  opiithalmoscxipitnlly  from  retinal 
TOmU  by  their  flat,  tape-like  tbrm,  their  light  rol,  uniform  color  and  ilie 
abaence  of  n  ot^ntral  .4tnak,  tiieJr  gr«st  tortuosity,  and  tbe  maaner  io  which 
the  larger  trunks  break  up  into  a  iiumlier  of  brauclin;  at  one  ]M)iot,  like  a 
piece  of  seft-tangle.  Where  trossed  by  tbe  retiual  vcast'In,  iIk-  vessels  of 
tbe  chorioid  can  be  eecn  to  lie  on  a  )x>stcrior  plunv.  No  di»tiai.^tioD  (.'an  be 
made  between  veins  aod  artenc'!;,  altliuiigb,  aa  vev  linvc  wvn,  tliia  in  auily 
done-in  anatomital  exaniination.  Tlieir  ooiirse  bceomos  mueb  gtraTRhtcr  as 
we  near  the  etpiator,  wbtre  they  join  to  form  Uie  four  or  five  vorticose  veius. 

HyperirrHta  <^  Oic  Churimd, — Hypfiiciiiiti  of  the  ehoriold  cannot  !>« 
diagntiscd  witb  (vrtainty,  and  wo  arc  unjuxjiiuintod  with  the  symptoms,  if 
indtwl  thL*re  are  any,  to  which  such  a  «»ndition  gives  riw,  Tlie  only 
ophtiialnioiM-upic  %\^a  \»  increased  vo^ulartty  of  tbe  disk,  tbe  deeper  vev 
9cb  of  which  aiiastomose  with  chow  of  tbe  chonoid. 

Kven  |iatd)ei«  of  loealixed  inJlammAtion  may  not  he  discoverable  till 
tliey  have  hrtfken  through  the  hexagonal  pigmont-layer  of  the  n^tina,  esjK- 
cially  if  there  Ite  much  pigment  in  this  layer. 

Id  most  ophthalmoscopic  forms  of  chorioiditis  tbe  changes  certainly 
start  in  the  inner  layers  of  the  chorioid  an<I  ajieedily  implieau-  thf  tiveal 
[Mf^ent  and  baeillary  layer  of  the  overlying  retina,  the  pathological  cbangM 
often  going  no  further  than  tluH :  hence  the  term  cborio-retinitis  i.H  oOen  a 
UHire  suitable  name  than  simply  ehwuiditi;;. 

We  *Jiall  oousidcr  plastic  cliorioiditis  according  to  the  following  claset- 
ficatioD : 

(I)  IHBSeminated  chorioiditis ;  (2)  syphilitic  chorio-retinitis ;  (3)  oeutnil 
diorioiditis ;  (4)  |»i9tenor  sclero-choriutditis. 

jyimeminat^l  ^Vu>noi(/i/iV— In  chnriui<liiiit  diwK-iiiinatft  the  cluuigo.-^  may 
be  entirely  confined  to  one  eye,  or  they  mny  alfeot  iKtth,  in  which  ooj?*  one 
ej'e  hi  often  much  more  extensivnly  implientod  than  tlit'  other. 

However  it  starts,  and  no  matter  how  slight,  dissenHnattxl  chorioiditis 
alu-ays  l«a\'e«  permaoeni  patches  of  atrophy,  which  vary  in  apiM-aronce 
AuAy  according  to  the  depth  to  which  the  pnxx^s  has  j>ene(rated  the  cho- 
rioid. The  changes  may  iw  pretty  evenly  distributed  all  over  the  fundus 
or  conliued  to  a  limited  aira. 

Patelictt  of  conipk-lc  ulmpliy  appear  as  roiindrd  areas  from  one-cjuarkT 
to  one  disk's  diameter,  ur  n  little  larger,  bounded  Uy  a  more  or  less  tuniplete 
ring  of  black  pigment;  the  entire  surface  within  this  ring  is  white  or 
bhiisb-wbite  nud  glistening,  and  shows  no  trace  of  chorioidal  veesels  or 
jiigment;  the  retinal  vessels  course  uniiitermpU-dlv  across  it.     The  black 
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ring  IB  due  to  a  crowding  aside  and  ]>rolifi>rfltiou  of  tbc  rottnal  pigrupol,  and 
tli«  c'lK-loeed  white  area  corn^ponds  to  Liio  ioner  siirfaee  of  the  ederutic, 
laid  baiv  by  Lbe  atrophy  and  diaappcaranoe  of  tlie  (.lim-ioid, 

Tli«  HitiH-flranro  of  the  fundus  between  tlic  atro|)hic  8pot»  u  usually 
normal. 

In  other  places  ve  may  find  similar  patdies  sliowiog  tiny  splashes  of 
pignivut  on  the  exposed  sclerotic,  probably  the  remains  of  tJie  laniiua 
I'uscn  ;  in  other  [jatchfs,  again,  are  sec-n  the  oliorioidal  vwiaclis  either  rjuite 
nncbanget),  a<;  if  dissected  out,  or  with  {xirtial  or  coiniik-to  obliteration  of 
the  blood-stream  from  eiidiu1eriti.t,  »]i]iearing  m  white  or  yeUowiKh-white 
etiuudd,  »oiiK-  with,  others  without,  a  narrow  red  Htreak  in  their  centre, 

Mon-  or  livw  of  the  pignicatcd  clioriuidal  stroma  may  persist  at  the 
•fleeted  spot*,  in  which  case  tlie  spaces  between  the  cborioidal  vessels  appear 
brown,  and  the  vessels  llioniselves  iu  p)iu<es  may  Ik  partially  veiled  by  the 
preeenoe  of  more  or  less  of  the  retinal  pigment. 

The  aiDoiint  uf  pigment  at  the  nmrgin-^  uf  thcst.'  alrophle  pntobes  varies 
from  A  mere  hair-tiue  to  quite  a  mnssivc  block  ring,  and  depends  chiefly 
npon  the  umonnt  of  pigment  present  in  llie  hexagonal  pigment-htyer  Iteforo 
the  onset  of  the  aflectJoo,  and  to  eomc  extent  upon  the  occurreaoe  of  hem- 
orrhage. 

At  (he  discHKcd  s|.»nt»  the  outer  layers  of  the  n-ttiin  niv  always  more  or 
lf9^  inBltrfllcil  with  the  pigment,  whieh  may  even  jienelrate  to  the  nerx'e* 
fibre  layer  and  coat  tbe  retinal  vessels. 

Tlie  outer  layers  of  the  retina  Iwwonie  quite  atrojihie  and  merged  io  the 
rhorioida!  cicatrix  ;  the  nei-ve-fihi-e  layer  and  its  vessels,  as  a  lule,  show 
little  if  any  eliangc. 

Earhf  Sfatfr. — Under  favorable  circtuiwtunets  we  may  etiidy  the  cliangM 
which  anv  partlciilnr  s|M>t  nn<lfrgoe»t  frum  the  (hiy  it  first  reveals  its  pres- 
ence to  its  final  Mta^e  as  one  of  tlif  aliove-dc-^cribttl  utroplite  |iatc}ii?s. 

It  is  6ntt  t^een  a^;  a  munded  or  perfectly  eireutar  white  itpot  with  a  delt- 
■ate  pink  tinge  and  senii-lnnHltKvnl  ap]R'ar'auee  ;  the  edges  are  softened  and 
grtduully  »hade  ofl"  into  the  siiri-inindiiig  fiindtDi. 

Any  retinal  vesseU  are  imieli  more  eleovly  definwl  whore  they  eross  tlie 
snrfoTO  of  the  gpot,  and  if  very  minute  may  be  nearly  or  quite  invLiible 
beyond  ita  liorders. 

This  stage  de{Knds  ujwn  the  presence  of  a  layer  of  exudation  on  the 
inner  surface  of  the  vitreous  lamina,  which  has  bmkea  through  the  aveal 
pigment-layer  and  overrun  it^  edge,  so  that  iio  pigment  whatever  is  to  be 
Been.     One  tntniol  make  out  any  elevation  of  surfatv. 

Thc«e  initial  chauge;*  nrc  i<otiK'iime4  partly  or  completely  eoneeided  hy 
n  fhorioidnl  hcmnrrhuge,  diHtingtiislied  from  tlic  Bnrroiinding  sur&oc  by  itA 
uoiform  dee|>-red  color. 

The  next  change  takes  place  at  the  centre  of  the  8|X)t,  which  Iwcomes 
verj'  white  and  opaque,  like  a  spot  of  thick  white  paint,  and  about  the 
same  time  the  pignient-riug  eommenccs  to  tdinw  itself  like  a  dark  sliadow, 
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groduojly  bnxmiDg  more  pronounced,  nnd  reminding  one  of  the  develop- 
ment of  a  photographir  negiitive. 

The  pigm«nt'rin^  and  other  d«tail9  now  sharpen  up,  and  the  eoclo^ 
sur&fe  appears  as  a  uniform  dull  yellowish- white  plague,  ooncealiug  the 
undfrlying  chorioitUil  veiut^ln,  and  in  thiti  way  being  diM:ingiii<ihed  from  the 
later  atrophic  stag«$  alniiidy  lifsciitx-d. 

IJttU-  sbnxJs  or  litms  of  lymph  are  often  to  be  seen  at  tliis  stage  atr- 
tacbod  by  one  edge  to  t\\v  ehoriuidut  platjiic  nnd  fluttering  in  t!i«  vitreoue  ; 
also  little,  ehining  ^iiaiiglcs  of  choto^terin  ^I'hioh  apinar  as  it'  actually  iacaa- 
descpnt,  and  clusteni  of  white,  ailvery-like  flecka. 

VitrcoUB  opaotiua  aiv  often  absent  tbi-wuj;h  Ihe  cutire  course  of  the  dis- 
fuse.  Their  pixvcuw  depciKlx  iiixm  llic  *x)i iicideiit  iiiipliontiun  of  the  rHina 
ntber  tJian  upon  the  chorioiditis  it^-lf.  am)  they  arc  found  only  when  the 
retioilis  is  more  marked  than  iii^na]  and  the  inner  layers  are  atleeted,  as 
shuwD  by  opadty  of  the  retina  ami  blurring  of  its  vesaeU.  The  relintlis 
ill  thli>  case  is  to  be  rf^rdi^I  as  a  acymniU!  proL<c39,  brought  about  by  tli« 
eaiue  general  eau.w  a«  the  diorioiditi^,  and  not  simply  as  a  part  of  or  an 
extension  from  the  latter. 

When  tlic  inner  layers  of  the  retina  do  l*ecome  aiTtt-led  the  t^ase  is 
always  much  more  Berious.  The  veins  become  eugoi^;<?d,  the  disk  and  its 
iieifcbhorhtMMl  areoj>aqueaud  hazy,  and  long  stranJsof  lymph  proceed  from 
this  ri-gimi  towards  Ihe  ciliary  Ixtdy.  Totjil  lu^  of  sight  may  bike  plaoe, 
cilh(;r  fnini  atrophy  of  the  diitk  or  from  detachment  of  tlie  retina,  followed 
by  ooinpk'U-  opacity  of  the  lens,  Mometimes  with,  sometimes  witliout,  the 
intervention  of  iritis.  Iritis,  int^^rstitial  keratitis,  and  scleritis  sometimes 
make  their  apptaranoe  in  tho  eoiii'se  of  ihu  disiw^. 

In  old-ataodinK  eases  of  chorioidul  atrophy  liquefaetiou  of  the  vitreous 
may  take  place,  with  )>artial  or  compli-U'  di><lucHti<>n  of  the  h-iis,  which  may 
&I1  liark  and  he  found  lyii){^  at  tiiu  ttotir  of  thi;  vitri-oii»  (uivity,  or  may 
beei^me  <li»placed  through  the  pupil  into  the  anterior  chamber  and  act  up 
iKtitc:  (;;Iimcomu,  as  I  have  seen  on  several  orc^wions. 

Ill  addition  to  tliv  disseminated  spots  of  chorioiditis,  one  oAcu  finds  at 
Mnio  part  of  the  fiindue,  &nd  especiaEly  about  the  central  rej^on,  quite 
extensive  (dates  of  pigment,  Hurronndi'd  by  a  znne  of  yellowish  dineolora- 
tion  the  outer  edge  of  which  clowly  approxinmt<'s  in  shiipc  that  of*  lh«  pig- 
nienled  plate,  as  if  the  liittor  had  tindei^oot;  some  shrinking.  Tlie  affected 
ar4>a$  vary  greatly  in  shape,  hwDg  strijK.--like,  serpiginous,  approximately 
Hfiuare  with  inonrved  sides,  or  of  quite  fantastic  form  ;  they  are  eoiitiniiuus 
one  with  another  by  narrow  procfsscs,  or  luriu  detaehed  foci,  and  one  ortt-n 
Bees  the  laiger  pigmented  plates  cn«;kod  aiTo**  the  cviitro.  Tlie  nititeamnw 
in  these  casea,  as  sugp^Jil<'il  by  Michel,  is  as  if  the  fundus  bad  lK*n  over- 
nui  with  some  eorrw^ive  fluid. 

Sonictimiw  the  dis«L«e  differs  considembly  from  any  of  the  above-de- 
scriUnl  varit'tiw?,  ap|x»riuj;  as  email,  irregularly  shaped  but  eharply  defined, 
dirty -yeUowisli  spots  without  any  pigmentation  and  with  no  exposure  of 
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th«  ohorioidal  vtssela.  They  look  oa  if  the  uveal  layer  bad  been  very 
gently  Kcragietl  away  willi  llif  jHMut  of  a  sharp  kiiHe, 

Arcolvr  VhorioldUifi. — FiintUT  long  ago  di.^'rilx.'d  u  varii-ty  of  cliurioiiUtis 
whicb  lie  tt^rmed  (irtxi/cir  chorioUiifu.  It  In  proMbly  not  un  intluDimutur}' 
condition  j  it  oocura  noarly  always  in  both  evM;  the  change*  are  eonfinwl 
to  the  ivgioQ  of  the  (li»k  nnd  niacula,  and  coni^ist  of  roiiitd,  sharply  deliued, 
puDcbed-out  petcbee  of  atrophy  of  the  chorioid,  rather  larger  [liau  the 
o[)ti(!  disk,  always  very  cloeely  set  tfip'ther,  and  sotiiolimes  coiilcsciiig.  Tlii> 
atrophy  of  the  chorioid  within  the  atlected  |>»telics  in  iisimlly  complete, 
sliowiDg  tlie  hluish-white,  teiKlinoiiii-lnoking  sclerotic.  There  ix  otten  a 
very  narrow  Iwrder  of  auil-bluck  pigment. 

If  sci'u  early,  whieh  m  not  often  tlie  case,  the  jiatches  are  uearly  uni- 
formly block  and  become  decolorized  I'rom  the  oeotxe. 

Central  vision  often  fails  suddenly  about  the  fortieth  year  of  life  wiili- 
Mlt  ftirtber  uplitlmliiioscopic  chniigt*. 

Spnptoms  of  D'uf»fmiiutU<l  ChoriotdUh, — The  oplithulmoseople  »p|iesr- 
ancct«  of  ditH«eniiimtcd  chorioidititi  arc  very  easily  mndc  out,  und  are  linbie 
to  Iw  pas^  over  ouly  if,  as  not  iiifi"tt|iieiilly  happens,  they  are  eonfinrd  to 
the  extreme  limits  of  the  visible  ehurioid.  Although  fur  tlie  ptir|K)8e  of 
a  bare  di^natiH  the  Mibjcctive  ttymptoniH  are  of  secondary  importauce  to 
the  oplitlinlinoRoi>[)ic  otgn.t,  Fitill  it  ).-<  always  advi^ible  to  make  rt>peatp<l 
examinations  of  the  vision  and  the  field  of  virion,  in  urdt-r  to  a-wertain  ttie 
progretis  of  the  aStvtion  and  ili^  probable  lerminaiion. 

The  gytnptuius  tnuinly  dcjtend  ii]>on  the  implication  of  the  percipicut 
etemcnta  uf  the  rettou,  and  a  csrcfol  functional  examination  in  rerjuired  (o 
deterniiuc  the  extent  of  thin. 

When  the  changefl  are  ounfmed  Ui  the  pcripbi-ry  tliere  may  be  iki  sj-mp- 
tomn  mid  iio  deft-ct  of  siglil,  »tid  tin-  fliwiwc  nmy  Ik;  rc\-«il<'«l  only  by  an 
opblhn!mo»eopio-  exnininution  nndertukcn  for  corrrction  of  ritfnwtioit  or  fur 
some  other  ptirjK»«e. 

Disproportion  lietween  the  couditioD  of  the  ehorinid  and  the  state  of  the 
vision  IS  a  common  and  striking  featnrc  The  clioriold  rany  be  absolutely 
riddled  with  di»eap<e  while  the  tTeiitral  vision  ia  little  if  at  all  aflected,  and 
the  latter  may  rapidly  fail  without  any  fresh  ophthalmiHU^opie  tsigns. 

The  |Kitient5  iisimlly  complain  of  ehnids  of  bliu:k  itiHTks,  flickering!*, 
flashes  of  light  and  <.'oloni,  or  of  a  cloud  !n  front  of  the  sight,  and  oHen  aim) 
of  diwTtmfwrt  or  even  pain  nrotind  (he  orbit. 

The  central  vision  i»  nearly  always  lowered.  Fine  print  can  be  read, 
if  at  nil,  only  in  bright  daylight. 

In  cases  of  recent  exudation  about  t|ie  macula  (lieiv  are  of^en  present 
two  other  synijitonis,  microfnnir  luid  miinmorjihitfatui,  which  arc  not  com- 
monly KpimtaiJMHisly  eomplainefl  of  liy  the  (Miticnt,  mid  are  be«1  miidcout 
by  musing  him  to  look  at  a  set  of  jiandid  lincH  drawn  on  a  surfat.'e  ntair  nt 
hnnd,  when  the  central  ones  wilt  appear  to  him  nv^  \i  beitt  towimh  the 
fixing' point,  showing  both  the  presence  of  diminution  tn  *ixt  of  the  object 
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(microtia')  and  (liHtnrtion  of  'tin  ontJinfv  (mptiimorphoiisio),  romlitiom  due 
tD  difiplatTinpnt  and  separutioD  of  the  [>crci|iient  ekmeots  of  tlic  retina  by 
the  fboriotdal  exiidatiou. 

Th*  opposite  condition  of  mafi-optia,  due  to  overlapping  of  the  retinal 
elfiuentB,  orours  during  the  Bliriuking  uf  the  esudation,  aud  iw  shcm-u  l>y  a 
bulging  DUtwurd  uf  the  liuc:4  t'n>m  ihi;  tixiiig<]M>iut. 

Tbe  field  of  vinoo  may  show  nii  ab8olut<>  scotoma,  cithrr  w  a  cnitml 
Uock  spot  or  as  a  ring  around  tho  fixing-jwint.  The  periphery  nmy  be  of 
normal  psteut,  or  may  show  contraolioii  or  a  swlor-like  defed  at  wine  [Mirt, 
nitd  one  can  nearly  alnays  demonstrate  the  presence  of  sevetal  seoloraata 
betwet^n  the  oeiitre  antl  thft  ]>eriphfiry  of  the  field. 

Tltevie  seotoniata  are  <t|K)Ueti  of  as  i/otilii-e  M-hen  the  patient  iti  ooiianoua 
of  their  presence  as  dark  or  black  spuia,  and  negative  when  i^erinietric  exam* 
ination  is  necessary  for  their  dcnionHtratioii. 

When  objects  within  their  area  completely  dii^ppear,  the  eeotomata  are 
called  <ib»oluU,  and  when  only  indistinet,  relatife.  ThecxamiiuitioQ  ahould 
be  umlertakeii  in  a  subdued  light. 

CuwifK. — Apart  from  tratima,  the  diseasr  is  bpotight  about  by  uiicro- 
or^itisni»  iMiivevi-*!  to  liie  eye  f'rum  Hithiri  the  botly  hy  thu  eir«.-iiIatioii  of 
the  blood,  and  tliew  organisms  must  bo  arretted  ami  adhere  to  the  wallit 
of  the  ve8s<'l»  Itefor*-  tht-y  can  cause  damafri.'.  sueli  arrest  Ijeing  eoinnionly 
promoted  hy  their  being  ('oiitaiu«l  in  wagula  or  particles  of  broken-down 
tiwue,  or  a^re^ted  in  cxjlouies,  whereby  they  are  rendered  incapable  of 
traversing  the  finest  arterioles  or  capillaries. 

Syphilis,  more  oommonly  the  auqniretl  form,  iind  tubemiloais  are  cer- 
tainly by  Jar  Uk  commouetst  cau!K»  of  disseminated  rhonoid itis,  hut  rheu- 
matism, gonorrhcnti  infw-tion,  especially  when  the  joints  are  impli«tted,  bad 
twnditions  uf  nutntiou,  or  pooruess  of  blood  without  speeial  cause,  severe 
forms  of  malaria,  and  profound  aumuiia.  mmt  all  bi'  reekuuMl  as  more  or 
less  fretjueut  causes  of  the  aflection.  Oxteitia  deformans,  or  Hagi-t's  discast*, 
typhus,  and  typhoid  fever  have  been  given  us  ])rol>able  eaiiscs  in  some  f*w 
reeunlKl  oasen. 

la  ft  not  ineonsidcrable,  jierhap*  in  what  may  Ije  termed  a  Im^e.  jiro- 
portion  of  canei^  no  i^ue«e  can  Ik  .isHigned. 

It  is  consideiwl  by  some  autlioritles,  and  my  on'n  ex[>er!enee  bear^  it 
out,  tliat  tuberculosis  is  almost  if  not  quite  as  common  a  caui^e  as  syphilis. 

Theoeeurpeuoeof  a  gmupof  yelhnvish  or  wliilo  (livks  near  the  maeiila, 
und  of  dust-like  opacities  iu  the  vitreuiis,  Mith  chaugi-s  in  tJie  walls  of  the 
chorioidul  and  retinal  vesscU,  |niitil»  vvri'  strongly  to  a  HyphilitJc  origin. 
The tulwrcular  eases, iK'sidesdifieriiig  in  tlw'.-*i>  points,  iwriir  m()re  fre«jucntly 
in  one  eye.  The  changes  arc  not  so  widely  sipread,  pigmentation  is  not  so 
marked  a  feature,  and,  (terhnpi  most  im|>ortnut  of  all,  the  patches  uuder^ 
atrophy  much  more  slowly. 

In  ac«)iiiretl  syphilis  the  chonoidal  disease  makes  Its  ap|)earanoe  from 
six  to  eighteen  months  or  inure  aAer  iufectiuu  ;  iu  congenital  syphilis  some- 
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tim<?s  at  birlli,  but  more  l'r«iiientJy  at  llie  age  of  fpom  six  mouths  to  thrw 
yeors,  aud  later  it  is  often  coiobiuetl  witii  iiie  cbanifUTistic  interstitial 
kcmtiUM,  «n(I  twti  01-  inoir  nn'mlwra  of  a  fiiiuily  inav  bo  aflbt-tod. 

Tine-  (Jctcritiiniition  of  tb«!  csiiw,  Iiowt-vcr,  will  dcjU'iid  trnicli  more  oftoH 
upon  the  bi^torv  and  l\\e  general  i>xamii)atiuu  of  lli«  pntienl  than  upon  the 
Bpet'ial  characteristics  of  the  eye-alfertiou. 

'/'refitment. — If  aeeu  early,  all  <:a»et<  jtliould  be  abiioliilety  forbidden  to 
nse  the  eyes  for  close  work  or  to  exjuwc  tlti-m  to  a  bright  light,  and  this  ia 
best  insured  by  the  tif^e  of  ulmpine  and  diirk'»inokcil  protective  BiKx-'tai-leB. 

If  any  signs  of  ny|ihili.<(  are  jirpsent,  or  if  we  gvt  a  clear  history  of 
syphililic  tiifl-otion  or  syraptomii,  a  prolongeil  but  mild  mercurial  course 
is  indicuted,  usually  by  the  iiitcraal  adminit^tration  of  mercurial  pill,  the 
pepehloride,  gray  powder,  or  other  pr(>[tiiration,  reiien'iiig  inunction — the 
niode  uf  lutug  which  will  bt-  fully  dcseribe<l  under  Syphilitic  Chorio-Reti- 
niti» — for  ea»i-s  iu  which  dcu-riomtioD  of  vision  is  taking  place  rapidly. 

Tiic-  g^-ueral  health  must  not  be  n^lectetl.  Fre^b  air,  gootl  food,  awl 
tonics  form  on  important  part  of  the  treatment,  and  in  debilitated,  badly 
ftd  dift|)ensiry  patients  a  fi-w  neekH*  rpMidence  iu  the  hospital,  with  liberal 
diet,  >vill  oHeu  work  ^voudcrt). 

When  occnrriag  in  s^-phiHs  of  old  rttuuding,  euuie  prvfvr  Uic  iodid«  of 
potAH-tinm.  Personally  I  have  much  more  faith  in  mercury :  when  I  order 
the  iodide  it  is  only  when  the  mercury  has  had  to  be  stopped  on  account 
of  the  etate  of  the  gums,  and  I  never  give  it  in  doses  of  Ivaa  than  tea  or 
fifteen  grain.'). 

Even  after  all  olianges  in  the  fundi  luive  apparently  ceased  for  Mme 
time,  tlie  vision  may  again  fail,  with  flaNhen  of  light,  ett?.,  and  under  such 
drcumDUinccH  we  mtiHl  again  have  recourse  to  active  treatment. 

The  good  efTecte  of  mercury  in  syphilitic  cbh«b  is  a  matter  of  common 
obserA-ation  and  f>cyond  all  doubt ;  but  when  this  disease  can  be  positively 
excluded  it  does  seem  unreasonable  to  limit  one'»  treatment,  as  some  do, 
exclusively  111  nntiByphilitic  rcmcditw.  In  such  ctt*e»  a  little  eaterpri--*  and 
observation  of  tliu  effects  of  other  rL-mctlicM  Mouldy  1  am  sure,  do  no  liariu 
to  the  [Mtients,  and  might  put  us  iu  poeaeMion  of  eoraf-  useful  information 
in  rejtard  lo  the  iioit->iy[>liilitio  fornix;  of  the  disease,  the  ti-ealment  of  which 
19  admittedly  nusatbfacLory.  Cod-liver  oil.  tlie  hypophofiphites,  prepara- 
tions iif  iron,  iodoform,  or,  Ix-tter,  ere«!«ite,  tyrlninly  do  good  in  tubercular 
eases,  and  i^licidate  of  sodium,  nrwrnic,  or  colchiciim  would  probably  be 
unefnl  when  the  ^nernl  condition  indicated  their  employmeut. 

The  pmgno^^is  in  decidt-<lly  liettrr  in  the  syphilitic  caaa.  Good  and 
sometimes  normal  sight  may  be  rcfcained  ;  and  from  a  largo  number  of  ol>* 
Wrvatione  I  urn  prepared  to  state  that  the  vision  so  rpgaioed  is.  in  the 
large  majority  ol'  such  i>t'rs<)n;s,  permanently  retained,  and  permits  thwu  to 
follow  llieir  employmeut  Hucevasfully. 

CutliHil  rfttjcnrrutiiin. — There  \*  a  ela-i-*  of  tia-^ft*  which  may  be  best 
described  hcre,a«  the  uphthalmoAoopic  a|ipenniDCi.-ii  bear  a  dose  resemblance 
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to  inie  (li»i?«:-miii:itKl  ckoriukliii^,  but  are  Ltrtainly  in  ioo*t  if  not  a]l  of  ibe 
aiixe  dopeudciit  upwu  tlit;  prcauiKv  ou  the  iuucr  surfiicf  iif  the  vitiL-oua 
luiiiiiw  uf  li  uiiiiil;<-r  of  tliuw  niiiiiitu  cxirrcwcvtici'^  wliicli  have  bct-n  x-arioiistv 
(ItscrilKMl  n»  diotioidul  v-crriioositic^,  colloid  excreueiMXe,  colloid  bodies, 
hyaline  bodies,  etc. 

ThuK  culluid  l)odie6,  a»  iitentiuiied  befurc,  arc  oftcu  futtnd  lu  lost  and 
diAirjfjiniwxl  eyes,  vspecially  in  connccCion  with  bony  forniationa.  They 
aw  nl*>  ftoooiintahic  fi>r  some  of  the  iippcapftnocs  in  vftrif>iis  fortn»  of  cliori- 
oiditie;  but  in  the  group  of  casra  tinder  dif-ctwwon  they  seem  to  repnwnt 
the  aole  iiatholugical  HpiH-arancts. 

In  mwat  of  tlii>  pulili^hevl  casea,  nntt  In  all  that  I  have  myself  eeen,  iho 
changes  were  symmetrical.  The  viaion,  both  central  and  peripheral,  ntia 
Dormal,  and  tliese  nmditioiis  renuiiiiL-d  unchanged  tlirotighnut. 

Tlie  affectetl  area  eslendi^  from  n  Httln  lu  tlie  mtul  ttiftv  of  ilic  dl^k  lo 
the  ccpiaLorial  region  at  die  tempoi-ol  side,  und  the  fundus  within  thie  area 
is  covered,  and  moat  thickly  about  tlie  niaeula,  with  round,  douse,  white, 
chalk-like,  disL-rete  spots  about  tlie  diameter  of  the  petiunl  vessels.  The 
spcMa  may  to  ttome  extent  coolest.-  at  the  macula,  foroiin;;  mulberry- like 
maawo.  Tht-y  may  in  »jnii.-  ai»c»  Ije  yellowidi  or  gray  rather  than  white, 
and  some  of  them  may  kIiuw  n  tnure  of  pigment  nt  their  margin.  Tliis  (Au- 
dition is  usually  met  willi  in  young  adult:>,  and  in  mine  vmm  is  no  doubt 
ooogenital. 

JKo  tnatnient  ia  re<|uirfd. 

Sifphilili'-  Chorio-tiiftiiiith. — Syphilitic  ehorio-rettnitia  i»  alwnj's  cliamc- 
terizpd  at  first  by  line  duKt-like  vitreoiiH  opaeitii^  iit»I  increased  redness  of 
tlic  disk,  whidi  iij  stiiTotindetl  by  a  halo  of  grayish  diinroloralion.' 

BeAin?  the  pnblKiition  of  Forster's  investtj^tiun»  this  atfoctioD  used  to 
be  called  ^-philitic  retinitis,  u  term  whieh  some  atil!  employ  ;  hut  it  ia 
generally  conceded  tliat  it  ought  to  bo  regarded  an  a  form  of  Fiuperficial 
intlammatiou  of  the  cliorioid. 

The  nbseiK'e  of  the  UMiid  (latehy  eonditioQ  cliaracterijitie  of  chorioidal 
as  di»tingiii^hed  fnrQi  retinal  iiiHammntiou  is  probably  due  to  the  mieroUe 
irritant  beini*  in  iwhitinn. 

It  ip  almost  invariably  ransed  by  syphilis.  It  eomes  on  from  six  to 
eighteeo  months  alWr  infection,  much  more  frequently  aOectd  botit  eyes,  is 
very  slow  in  ita  piMgrejw,  and  is  miicli  more  sc^vere  when  it  ocinn-s  in  pOT^ns 
Iwyood  middle  life.  It  is  not  infrmjueutly  preetnled  by  iritis,  as  sho«ni  by 
tlic  jM-csenw  of  posterinr  synechise. 

At  finit  the  acutenew  of  vieion  may  be  only  slightly  ditniDtelied,  but 
night- blindnese  is  iifltially  a  marked  fcniure,  and  tlie  patient  may  have  the 
greatest  difliciilty  in  walking  out  of  door-^. often  iujiiriug  himwelf  by  kimelc- 
ing  af^OMt  object!*  in  Iii8  path.  Micropsia  and  flaahes  of  light  are  also 
commonly  present. 

The  field  of  vision  i«ldoTn  «how9  any  diminution  In  cx(cnt,  bnt  seoto* 
mata  arc  ofien  present. 


352 


DISEASES  OF  THE  CnOBIOID  AKS  VrTREOUS. 


Variations  in  the  power  of  sight  aiv  (mjiicnt  and  marked,  and  this  Is 
exphitnitl  by  the  gn-at  letideiioy  for  iUfTttrcut  jiurbi  of  the  %'itn.-<>u»  to  dear 
lip  and  U}^in  bvcomv  clouded. 

Jn  appljring  the  intbi  for  ucu1on««»  of  vision  |)]4-nty  of  time  sliould  be 
allowed,  fur  it  will  of^cii  bo  found  that  alVr  a  mlntitv  or  two  a  hi(;her 
alaudurd  \»  reached.  We  tuiHt  abo  be  prepared,  in  testing  the  umr  vision, 
to  ittul  some  wcakuess  of  the  aocoiiimodation  and  u«utntliztt  tli!«  by  convex 
glassrs. 

Id  cnrly  u»d  slightly  marked  eni^es  the  diagnosiii  is  often  pxeoedingly 
difficiill.  The  "  smoky"  appearance  of  the  details  of  the  fiiadiis  so  char- 
acteristic of  the  dl»ea»c  may  also  be  caused  by  a  faiot  central  nebula  of  the 
cornea,  especially  iu  examination  by  the  direct  method,  and  we  must  always 
exclndf  thia  condition  by  careful  ft>cal  illumination.  This  form  of  chorio- 
retinitis not  intrcqueully  uci-iirs  with  patrhcs  of  onlinuiy  chorioiditii*,  aiid 
if  iheitc  are  few  in  tnitnber  aiid  fur  forward  we  may  easily  overlook  tiwrm. 
In  elilei'ly  |HT^(in»  tho  diitU  and  ite  neighborliood  are  ueually  tcsa  clear  than 
in  young  a«lult«,  and  when  this  is  more  marked  than  usual  ve  may  errcK 
neonsly  diagnose  specific  chono-retiniti».  The  n|ilitlmliiio«copic  sirds  are 
lese  deBnite  aud  more  easily  overlooked  ibau  those  of  any  otlier  disease  in 
ihe  fundus. 

The  vitreoui;  opnoitini,  increased  reilness  of  the  di<ilc,  and  ojiacity  of  the 
liiirrounding  rrtitia  may  perxiiit  for  many  mouth);  at*  tlie  .sole  oplithalmo- 
scopic  Biguii  of  the  disease,  aud  under  treatment  a  perfect  recoven'  often 
tskvs  place  at  this  Btage,  so  tliat  it  might  be  impoasible  to  eay  that  the  ey« 
had  ever  l>een  other  than  normal. 

LaU-r,  if  tlie  diaaue  advances,  there  u  often  found  overfiilness  of  tlie 
retinal  veins,  with  dimiuutiuu  iu  valibrv  of  the  arteries  and  yellowish  dis- 
oolomtiou  nnd  imk'nc^  of  ibe  disk. 

The  di!st-like  opjwities  clear  away  to  some  extent,  their  place  bring 
taken  by  larger  black  0|>acitie8,  which  by  their  free  mobility  indicate  uonie 
llnidity  of  the  vitreous. 

lo  caatis  of  loit}^  fttandtng,  e:4]>eetally  in  old  people  and  when  treatment 
has  not  been  properly  carried  out,  still  furtli«'  changes  ocx^nir.  Towards 
the  periphery  more  or  Ips*  extensive  and  irregular  Imt  wliariily  defiued 
truMeurc  met  with  in  which  the  retinal  pigment  ha.<7  disuppoirifd,  exposing 
the  chorioidal  veatela,  with  anjtnilar  and  scmppy  pieces  of  pigment  iuiil- 
trating  tlie  overlying  retina  and  coating  its  veMele  in  phicos.  The  central 
r^ion  is  wtmetinics  iMvupiwl  by  a  large,  dejifie,  bluiBb-gray  o|)aeity,  with 
nutneroiia  dcatriciul  huitdn  intcrHcctiDg  its  siu-liuv  like  a  piece  of  coarse 
matting. 

At  thiB  stage  the  viaiou  \*  almoit  if  not  eompl/^tely  lost,  not  from 
atrophy  of  the  optie  nerve,  for  the  disk  is  often  fairly  healthy  in  ap]»earanoe, 
but  from  degeneration  of  the  retina. 

In  some  cases  of  very  old  .tuinding  we  dnd  the  retinal  pigment  entirely 
wanting  all  over  the  fundiB  aud  ihc  chorioidat  system  of  vcaecIb  fully  ex- 
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posed  lo  vipw,  just  like  the  phywologiail  "  ligLT^kiii"  fiiiKtu^,  ft-om  which 
it  is  distiuguishcd  ophthalmoawpkwlly  by  Ukt  prcwntv  of  tliu-kcuiug  or 
other  cbanges  in  the  walls  of  ttie  cliori<>i(l«l  vcsAcla,  ntid  hy  tbc  occutrCDoe 
of  (njgiaents  of  coal-black  pignioiit  in  the  vn»ciiltu*  layers  of  tlie  rtliim,  in 
wroe  pliifiCH  Okating  the  rftiual  vessels,  iu  other  jilacee  laking  the  form  of 
little  buadlesi  of  fi>got». 

Tliie  rooditiun  might  on  n  HtijMTlicial  examinatioQ  be  mUtakea  for  true 
rdinith  pigwfittoaa,  esiKK-inlly  if,  as  wniM'tiiiit's  ha|>|K>iis,  there  be  a  stellate 
0[iaieily  at  the  po^turiiir  pole  of  the  [ptif- ;  btit  in  n-tiuitis  pigmento^  thei-e  b 
usually  tlu  upCMire  of  the  chorioidal  vessels,  the  pigmcut  in  of  a  more  deli- 
cate be)*-lihe  rir  nurvty  cliaraftlcr  and  coats  the  r^liaul  vvksoIs  mut-h  more 
extensively,  the  field  of  vision  always  shows  rugtilar  peripheral  eonlrae- 
tion,  aod  central  vision  is  iifttially^ooO,  and  alwuyx  uiudi  b<-1t(T  tluui  the 
peripheral  vi^oo. 

Tbi.4  condition  is  po^tibly  always  merely  alate  stage  of  syphiliticchorio- 
retiniti»,  but  it  ocnuni  at  such  a  long  time  after  tbti  oummeDceiuont  of  the 
originid  alTecrtiim  that  we  can  widnm  verify  this  by  actual  observation. 

Trmimcni, — The  b»»t  tjiattment  is  that  by  niereurial  iuwuelioii,  and, 
when  the  patient  cnn  be  kept  under  the  surgeon's  olMcrvutiun,  tlii«  nuitliud 
of  using  mercury  sliotild  always  be  employed. 

The  Ural  thing  to  do  in  to  nmke  th<^  [latieiit  [uy  &  vi»it  to  the  dentist  to 
Imve  nil  collections  of  tartiir  soiled  off  ibc  twlh,  sharp  angles  filed  donTi 
smooth,  iind  de«iiyed  )fluin|)s  removed. 

One  or  two  draehm*  of  menmrial  ointment  are  to  he  nibbed  into  the 
skin  of  the  axillip  or  inner  side  of  the  thighi^  each  nij^ht,  and  after  every 
mail  the  toothpick  ia  to  be  used  and  iH>wdered  alum  applied  to  the  ^uma. 

If  tliese  pretautiona  are  attended  to  we  need  have  no  fear  of  meroiirial- 
Ization,  and  we  can  carry  on  the  In-atment  fi>r  many  weeks  without  pro- 
dodDg  auythitig  more  mipleiisant  tlian  slight  redness  and  spongiuess  of  the 
gums,  and  often  without  oven  this. 

Under  tliis  treiitment  wc  may  get  a  surprising  increase  of  vluon,  wtO, 
W  I  have  seen,  from  20  Jiiger  to  I  aii<l  It/fJ. 

Omtixil  ChorioiditU. — When  eliorioiditjg  is  confined  to  the  region  of  the 
macnUi  it  \fi  sjioken  of  as  catfrn!  chorioiditis,  and  in  tliis  form  mny  ocxnir  as 
a  senile  change,  or  la  young  persons  often  without  3])ccial  cause. 

Slight  central  changes  can  often  be  detected  after  blows  on  the  eye, 
eiolKiIixm  of  tli«  central  artery  of  the  retina  after  intens(>  optio  neuritis,  in 
high  myopia,  and  in  tiimoi-s  of  the  orbil  or  orbital  phlugmon,  but  thew 
cases  will  out  be  considered  here. 

I  saw  two  young  persons,  hnttlwr  »jid  itiater,  the  latter  of  whom  had 
typical  symniftriisil  ecutml  rhorioiditis,  the  former  ordinary  ehorioiditis 
dl'^^'rainata.  Tlicae  and  a  few  other  observations  of  the  kind  indicate  that 
the  disease  in  (juestion  may  sometimes  be  a  limited  form  of  the  ordinary 
disAeminnti-d  eiiorioiditis ;  but  this  is  true  only  in  a  small  pro[>ortioa  of 
cases,  the  majority  being  of  a  totally  distinct  nature. 

TOL.  III.— 23 
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The  M>nit<!  foFDi  iii  nearly  always  symmctrii-ul.iind  vcrr  Hfldiiai  makes 
its  iip[>caniru«  betorc  t\w  i<i\tieth  y<:-»r, — iisiiully,  iiKlifxl,  at  a  lst«r  age ;  tlie 
o(>DtTii!  vision  trt  fltwnys  rtduoctl,  often  to  16  or  «veu  20  Jager ;  and  although 
total  blindiK^^  uovcr  occurs,  no  improveitient  wliatcvtr  ii^  tu  be  expccKil, 

It  19  by  no  mcatis  an  uncutnmou  aftectiou,aiid  aliotild  always  be si'ari-lifU 
for  in  casefl  of  iiicipleiit  tntaraot,  ad  ita  pretK'nce  woiili]  greatly  modify  our 
prognosis  an  to  n«tonition  of  sight  by  oprmtion  nt  n  Utor  stage. 

It  nitint  iiLho  bn  kept  in  view  in  nil  rat^i*  of  gradual  Ihm  of  refl<ltng 
power  ill  old  people  with  oormal  flelds  and  tnma[>iirfiit  iiu'diti. 

In  ita  typical  and  well-dovoloptd  form  tlic  diMc-nsc!  Ims  t)K>  apjMuninro 
of  a  circular  or  slightly  ov.aI,  ^IiArply  d<rtin<^l  »[Kit  at.  tliv  ni»i-tila,  ulomt  ihn 
BJzc  of  tilt'  (link.  It  is  pnler  than  ant)  lacks  tlic  In^tn?  of  tlie  siirRiiindiiig 
fundus,  and  its  flarfac-c  filiows  yellowish  erosion-like  dots  and  pigmentary 
dieturbunce  ;  somt'tinieB  aUo  mimito  |niuctIloriu  heiuorrbaj^CH  and  wystals  of 
cbalt«teriu.  In  many  t^iswi  the  chaiigeii  are  »li};ht,  |H-rhaps  ooly  au  irr^- 
ular  cluster  of  ydloxvi»li  dutjsat  tlie  macula,  or  lui  api>earance  as  if  tiiiti  re^^on 
had  beon  lightly  duMlL-d  over  with  a  mixture  of  silt  and  black  j»cppiT. 

T[i  counw  of  ttmi*  tlw  iitropby  of  tlic  chorioid  becomes  more  marked, 
but  it  it  never  complete.-  and  never  extends  ootsi<le  tlic  llmitit  of  the  arm 
originally  affected. 

Similar  appenraaoes  are  occasionally  met  with  in  quite  young  people, 
aiid,  HO  far  as  my  experience  goe«,  are  more  oflcit  aastK'Iated  with  aiiieniia 
than  with  aiiy  other  condition ;  and  ootisidenihle  iiuprovenicnt  in  sight  olVeu 
takes  place  under  trcatiucnt. 

If  careful  and  systeinatic  examination  of  the  macular  region  be  carried 
out  a9  a  routine  practice,  we  ehall  not  iufrequeDlIy  meet  with  slight  cKori- 
oid&l  difitiirhance  when  the  viHion  is  tjuite  normal,  or  when  tobacco  ambly- 
opia, nnwrrectetl  rvfraotiuu,  or  some  condition  other  tlmu  the  cborioidal 
diseaHe  in  the  cau^e  of  the  definitive  sight. 

I  have  on  several  occasions  eocn  both  the  senile  and  tW  non-»cn!le  fbrnt 
in  two  or  more  membera  of  ooo  family,  und  others  have  ul»o  notioed  this 
pMUl. 

Anomafaiui  J^orrm. — Wc  t«ball  here  describe  some  anomalous  forms  of 
chorioid  iti». 

I  Niw  with  a  raedioiil  friend  a  young  nephew  of  his  whoiu;  sight  for 
reading  iiad  always  been  rather  dcfeetivc,  nnd  I  found  that  thU  was  ae- 
ooniited  for  by  the  presence  of  an  irregular  niiuss  of  black  pijrment  at  the 
central  region  of  each  eye,  with  slight  ihinnliig  of  a  narron-  strip  of  chorioid 
around,  Jityphili:^  and  tubcrc-le  could  be  di^finit^ly  cxeludcd,  oud  I  con- 
cluded that  the  damage  had  taken  place  at  hJH  birth,  for  the  latwr  was 
an  excessively  long  and  difficult  one,  accompanied  by  enormous  niuneidar 
exertion  on  tim  piirt  of  the  mother.  I  had  previously  eet-n  soiue  other 
casea  of  the  kind. 

Charioidal  "  CraUft" — We  somelimes  meet  with  a  9ii^I«  large  area  of 
cfaorioidal  atrophy  at  ur  near  the  centre  of  au  otlierwiite  normal  eye  wlii4.-Ji 
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has  tlie  following  cbaructore.  Tlie  mrca  m  M-vpral  tJnicrt  the  »ii!i'  of  the  disk, 
iK«rIy  cipciilar,  imd  »!uir|ily  (JH'ukiI  l>y  u  w«.'ll-niiirkcd  l«lg<^",  tJif  sclerotic 
wiUiin  the  aflci-tal  arm  is  strou^ty  bul{*i'it  Usi^kwiird  :  tJie chorioid&l  vessels 
we  (Ifslroycd,  or  nwre  coiniuonly  fpwly  exi>o8«I,  wiiJi  larpe  maaws  of  coal- 
black  pigtiK'nl  IxMwoeii  iheni,  rtniinding  onu  of  (he  ajijxai-ance  of  the  web 
uf  a  (rvg'»  fuot  tiiicU-r  lite  iuior(»i-ope ;  and  llio  rc-linal  veiM«ls  are  Cree  from 
disease.  Tho  etimi)^  nrr  quite  stationary ;  nnt-  »r  both  eyen  may  be  affert«). 
If,  as  h  nearly  alwa^'s  thr  case,  tlic  niitciUii  Im  implicated,  vision  may  not 
readi  higher  than  20  Jtiger,  or  even  only  "  lingers  j"  but  I  havt-  swii  tlie 
viaioii  iimrtically  tiorniul. 

M'hen  monocular,  tlie  eye  is  usually  divpi-gent. 

Althniiph  the  condition  h  probably  in  most  cases  pn-wriil  at  birth,  and 
oc«ins  in  healthy  pcrsone,  I  btliuvc  it  'n^  iiKwrrccl  U>  oall  it,  as  wtnc  do,  a 
coloboma  of  tbe  chorioid.  I  hnvc  once  or  twiix-  seen  appnroutly  similar 
«hangrs  bopin  to  show  thcmsolvi-s  in  Ilic  sw-ond  pye  later  in  life. 

Cltariuidifis  icith  Dracimditu. — At  the  Ophlhalinologiral  Socic-ty  of  the 
United  Kiu^om,  aome^ght  years  ago,  I  called  attention  to  cntsw  of  solitary 
IMIdImw  of  vhorioido-rct initio  with  detMwuietitiii,  and  Eubsecjucut  PX]>orieiioe 
has  cnnHrmnI  mp  in  th«  opinion?  I  then  pxpn^siird. 

The  diseasp  is  ii^hcnxl  in  by  Kudden  dimncEH  of  virion  in  odr  eye,  which 
shows,  on  close  examioalion,  «  greater  or  lees  mimbcr  of  veiy  fine,  gray, 
dnst-Iilce  opacities  on  Oesccmet's  nieDibmne.  There  in  eomplete  absence 
of  ali  external  »iy;uB  of  inHanimatioii,  the  irid  is  bealtliyj  and  the  piipil  is 
Donnal  and  quite  odive. 

In  the  ncighborliood  of  the  disk  In  found  a  -tingle,  recent,  opoqiio  white 
or  bluUli-gray  patrli  of  cliorimdo- rcii nitiH,  shading  oA'  gradually  at  its  cir- 
enmfeiwDcc  intj)  tlie  healthy  ftmdii«. 

Very  rarely  there  may  be  two  patrhes  close  together  and  evidently  of 
similar  duration,  or  a  recent  patch  may  be  contianou*  with  iin  old  pigmented 
apot,  in  which  case  we  may  elicit  a  dear  history  of  nn  fippHrently  dmilar 
attack  years  before.  Fine  vitreoiis  ftpjicitip«  are  sometimee  seen  near  tlie 
cliorioidal  diwswc,  or  a  long  string  of  lymph  may  cxteud  into  the  vitreous 
fn»m  tlie  edge  of  the  jiutt'h.  If  the  chortoidal  (wttch  is  contiuuuii^  with 
the  dink,  the  rwil  condition  may  for  a  time  be  marked  by  a  papillo-rcti- 
nitiB.  The  dots  on  the  back  of  the  cornm  ftide  away  nither  (piickly,  the 
chorioidal  [latWi  bpcome^  convei-tnl  into  :in  atrophic  area,  with  exixtsure 
of  the  chorioidal  vessels  and  pi|i;mcntatinn,  and  nnrmiil  virion  is  frrqu<'ntly 
rained. 

I  hoki  that  the  dots  on  Dcflcemot's  membrane  are  in  these  caeea  formed 
in  the  chorioid,  set  free  in  the  vilreoiif.  and  carried  by  the  nutrient  eurrentB 
of  the  eye  to  be  drpoflitod  on  the  back  of  the  eorufa,  which  view  ncocAsitates 
the  permeability  of  ihe  sua|»usorv  ligami-iit  by  solid  |iiirtiele.«. 

The  patients  have  all  been  yniing  adults,  tlie  female  w-x  lartrely  prciKin- 
derating.  I  have  seen  IwHween  forty  and  fifty  cnse«;  tiyphiliji  lia^  never 
been  prcacnt,  do  far  as  I  ttitihl  make  out,  although  oEwna  has  not  infre- 
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(jueatlv  bc?«a  iiul«<l;  tulKMx.'ii]u«is  or  a  liiben:ulur  family  burtoir  is  veiy 
cominoD,  and  luy  trmtmcnt  has  Imx-ii  Iuv^I  aiN'onlingly. 

I'otttrior  ScferO'ChorimtiliK. — Tliia  is  an  iiit1:iiiiiii»U)rv  op  tl^fiit-nitive 
pracees  which  prodiicw  a  localiKcd  atrophy  uf  the  diorioid  adjuoeat  to  the 
dislc,  with  l>iil)j;inj^  tuiokward  of  tlic  sclerotic,  ft  condition  knowu  um  posterior 
slaphijlama. 

RxteiiHivp  pcistf rior  etaphyloma  itt  thct  cniiRe  of  the  conj^iiital  nia1ijTii»nt 
form  of  niyitpla,  l)iit  it  Ik  aWt  coiiiinuu  in  tlie  ordinary  form  of  myopia, 
especially  iu  ihc  higher  grades. 

It  ot-curs  M  a  «H*e«itk'  uiva  of  airophy  of  the  chorioid,  with  iti  great- 
est diameter  oxtcnding  from  the  Icmiwral  bord«!r  of  tlie  disk  nt^rly  as  far 
us,  aud  occasionally  involving,  the  macula,  Jt  may,  Ixwldra,  wunpli-tdy 
eocircli>  the  disk  l>y  a  narniwCT  riiij|r-.''tiH)>«il  i-xtciiiiion,  Jiiid  in  soiiil-  «!«■»  tlic 
atrophic  area  ib  duiuI>-lM'll-shnp«l,  tlie  portion  around  the  di^  being  joined 
to  that  at  the  niactda  by  a  moi-e  or  less  wjnslricted  neck. 

Tbc  affected  area  is  bounded  by  a  mure  or  le^s  complete  narron'  black 
ring  of  pigniL'iit,  and  widiiit  this  varioua  degrees  of  atrophy  of  tlie  eliuriotd 
are  met  with,  the  moat  complipte  being  next  to  th<»  temporal  side  of  the 
di^k,  wbeiv  the  ^Ici'oCit;  in  compMely  ex[M).spd  and  has  the  appearance  of 
a  bhtish-wbitc,  tendinous  crcsn-ut.  OiilKidc  thin  and  oonoentric  to  it  arc 
other  creeccD tic  areas  of  dimiuixhing  degrees  of  atrophy,  fuint  divldiug 
lines  iudicatiug  their  formation  flt  i.liflVn>Dt  periods  uf  time. 

Tlie  bulging  of  the  Lttut^  of  the  eyo  ia  oertaiuly  mo«t  marked,  not  at 
the  manda,  but  jiiat  boyund  the  leraporal  border  of  the  dii*k,  which  U  tlim 
tilie<J  backward,  i'nii»ing  thf  transveif*-  diam<-t<T  to  npiH^r  much  leiw  diaii 
the  vertical  ;  this  cffiXTt  l)eing  increased,  a*  Weis*  butt  shown,  hy  the  tissue* 
of  the  iiusail  lialf  being  d^^^Jg«l  "*'*'''  towanls  the  tcroimral  side. 

When  the  changes  are  progressive  mp  may  meet  widi  i-mall  splashes  of 
chorioidal  liemorrhngi-  within  the  affected  area,  wiih  opacities  in  the  poste- 
rior part  of  the  vitm)ii!>,  and  the  vitreoiia  is  said  to  become  detaclied  from 
the  staphyloma  hy  a  vpry  thin  fluid. 

The  exact  anatomy  of  lhi«  ccmdition  i»  i\ww.  fully  dcet^ribcd  uttder  tiw 
articles  on  Errors  of  Itefraction  and  StJiphylomu. 

As  tneutiooed  before,  the  i<tapliyloma  may  rcucli  somti  di8lan<«  beyond 
the  macula,  forming  a  Inrgo  area  from  six  to  eight  time^  the  »i]n?of  the  disk  ; 
but  in  high  uiyopia.  even  nhcn  il  doe^  not  ri«L-li  iht-  macnin,  changes,  as 
epot^uf  cliorioidal  hcinorrhagn  or  pigment,  liinilcd  ronnd^l  tipotsof  atrophVi 
or  clusters  of  fiiiorl  white  intersecting  liin-s  liki-  cr.-ickft  liohejtiiau  glass- 
ware,— no  doiilrt.  minute  fis^un'S  in  the  cJioi-ioid, — are  common  in  this  n^iion. 
Under  tlie»c  nonditiona  cvntrul  vi-sion  may  lie  mnrJi  reduced.  An  tJic  gruuUnt 
bulging  does  not  take  pinoc  at  the  nia«ilu,  enlargement  of  the  i^uphylonia 
is  not  necotnpanied  hy  a  corresponding  amutint  of  increase  in  the  myopia. 
The  latter  iiiny  increa.«e  witiiout  any  iiicrtasc  uf  tho  former,' or  even  withoni 
tlw  preat-nw  of  any  staphyUjiiia. 

When  the  staphyloma  ap|Kitr«  simply   a.*  a   narrow,  9har|)ly  defined 
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wliite  rrcscpDt,  a*  h  rni^tK-iitly  dur«  in  low  dvgn.i»i  of  nijropla,  it  ii  proba- 
cy Dot  (Ifpcndent  iijKin  atrophy  of  tlii?  chorioitl.  but  dnc  mmply  to  p^posiirp 
<if  tlie  sK-lcrotic  from  th«  cliorioid  tnilint;  lo  rxtt-ntl  as  far  as  the  di^kj  and 
it  is  impoasible  to  make  out  auy  bulging  whatever. 

In  i-are  caaea  the  crescent  may  be  conBiied  to  tho  nasnl  border  of  the 
di»Ic.  In  ftiitignialism  we  oft«n  Knd  it  Uniuding  the  lower  margin,  the 
widei^t  iiart  corri'SpoDding  to  ttw  moridiai]  of  greuttsit  c»riical  curvature.  I 
do  not  rennllivt  ever  M-eing  oiie  limited  to  tlic  iip|>L'r  margin. 

A  noD-progrcssive  but  sppurcntly  Hiniilar  onukll  creBceut  is  swn  in  a 
few  emmetropic  or  tveu  hypGrmotropic  eyc«. 

Ring-ebai>«l  atn)phy  of  the  chorioid  arouud  tlie  disk  oociirs  na  a  jmrely 
teaWv  change  iu  all  statts  of  refraction.  TUodcu  has  showu  that  eacix 
dccjwie  of  Ifii  years  Ih-vi^ikI  the  i^j;*'  of  fitly  giv«<  almnt  double  Oie  pro|ior- 
tion  of  stnphyloma  of  the  pn>rMhnfr  decade,  and  tliat  the  atrophic  area 
itU3¥&seH  iti  extent  as  age  advanees.  Tie  found  that  M'vciity-two  ]H>r  cent. 
of  persons  over  ttie  age  of  dghty  showed  thl-^  condition.  The  atrophy  in 
these  cases  ia,  unlike  the  crescent  af  myopia,  usually  inL-oniplete,  with 
exposure  of  the  chorioidal  viseels  and  pigmentation. 

In  glawoma  a  ring  of  cwmpletL'  atn)pliy  ia  often  found  imniediatdy 
MToiindiug  the  excavati-d  disk,  the  line  tt(  jimctioo  «itb  the  healthy  cho- 
rioid being  ti^mlly  ratliei-  wavy  but  isbiirply  deGued. 

RUPTURE  OF  THE  CHORlOID. 

Biiptiire  of  tlic  ohoriold  m  of  ratlicr  freqticiit  occurreuoe,  and  is  pro- 
duced by  sudden  oonipnvttion  of  tlie  bulb,  usually  from  a  timart  blow  on 
tlvc  eyeball  by  some  hard  body. 

If  seen  within  a  day  or  two  of  the  aceidi^Qt  it  is  usually  imposaible  to 
make  out  the  let^ion  in  the  chorioid,  on  aanjunt  of  the  pri.7H.'ncc  of  blood  ia 
tlie  vitreous  and  chmdiiiesa  of  the  n-liua.  Sejuiratioii  of  wiine  |Hjrtion  of 
tbc  iris  from  it»  eiliary  attaehment,  or  rupture  of  its  pupillary  border  with 
blood  in  tlic  auteriur  ctiambrr,  is  n)mmnnly  prpi<pnt.  and  {wirtial  dislocation 
of  the  lena  i»  »t  tiuies  found.  Iu  the  course  of  a  day  or  two,  wbeu  the 
media  have  cleared,  the  rupture   is  seen   as  a  vello wish-white  creseentic 

ik  at  the  temporal  side  of  the  digk,  between  it  and  the  macula,  with  the 

cavity  prc^-nte)t  to  thi?  disk.  The*  retinal  vesKeU  course  iiuiulerruptedly 
acnen  it.  At  its  <.vulml  and  widest  pun  it  is  usuully  ubmit  one-fillh  the 
diameter  of  the  disk  }  it  taiicra  off  gmdiuilly  to  a  fine  point  at  each 
extmnity,  and  extends  for  some  little  distanco  ab<.vc  ond  betow  the  disk. 
The  margins  of  the  rupture  are  always  more  or  less  pigmentetl. 

It  IB  ver)-  exceptionally  loeatwl  at  tlic  i}aFal  side  of  the  disk.  One  or 
both  extremities  may  be  bifurcated,  or  two  or  more  concentric  ruptures  may 
occur. 

Thne  cttanicteristic  cresoeutic  ru|iture«  are  probably  eauM<d  in  the 
manner  suggested  by  Becker:  the  optic  nerve  at  the  moment  of  the  blow 
ia  driven  Into  the  K'lcrotie,  producing  coric%utrtuilly  to  the  disk  u  fold  or 
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wriot  of  fokb  ia  the  cborioid  and  the  retina,  iilong  wliidi  tii«  ftirmcr  gives 
way. 

Wbeu  tlie  bluoc)  ha^  betru  absijrl)^!  and  the  retiuitiH  bu  disapiN-iiml  lli« 
TiaioD  mav  bv  partiull}-  or  coniplcti-ly  ri^nal,  but  muv  uftiTwantH  be  hm 
bj-  wparation  of  tlw-  reltim  diirii)^  the  [(criiKl  of  olcfttrty^ttun. 

Tbere  Lb  often  lofl  ]>onnanoni  dilatation  of  the  pupil  with  lorn  ofdirM^ 
aiid  consensual  reaction,  but  tliii^  U  uot  necesearily  accompanied  by  loss  <d' 
■ccomtuoilation. 

Atn>pl)y  of  tbe  disk  may  take  \iitice  to  .'tevei^  coriei*.  A.**  the  Ut»i  o( 
sigbt  precedes  the  pallor,  this  is  probably  produced  by  m«cluinicnl  iiijnry 
of  th<>  nerve  at  the  time  of  tht^  accident.  C(ian«o  block  stippling  of  tlw 
maciilur  n^ioii  is  ofton  [iM;t  uitJt. 

Tlio  k«iou  in  tli<-  c-borioid  folluwiiig  a  blow  on  the  eye  does  not  always 
asAUme  th<  abovo-dowribod  form,  bnt  may  occur  aa  one  or  fleveral  irrcgtUar 
areas  about  tlio  macular  n^ou,  and,  tliuugh  uone  the  leen  a  rupture,  (uoJiot 
be  cxplointHl  ou  Becker's  theory. 

J.  Hutcliinaon,  Jr.,  and  Uttlv,  i)t  a  nierting  of  the  Ophtlinlmolugiral 
Sodely  of  tlic  United  Kingdom,  nirntioned  cases  in  wbicli  the  pigmentary 
ofaaogw  aroiiud  the  ruplure  vent  on  progroesing  for  tun|{  {)eriod8  of  time 
and  extended  over  a  very  wide  area,  producing;  ao  appearaooe  very  like 
tbat  of  ordinary  didAc-minaled  cborioidltia. 

I  have  i«fn  several  caflea  in  which  the  niptiiKW  were  [lartially  or  com- 
pletely eonomled  by  lai^>  ma)mM  >A'  lyiupli  which  exteudvd  furward  into 
the  vitreous  like  loosely  jiacktd  cultoo  wool. 

CnORIOIUAL  lir.MORIUIAGB. 

Hemorrbagos  reooguiwd  by  llic  uphthalmoseope  are  inoom|mral>ly  less 
fVequcntly  to  be  refern-d  to  tlic  cborioidul  tlian  to  the  nrtinal  vckjcIs,  and 
wliCD  tbey  do  occur  iu  tbc  oborinid  they  art-  iicnrly  giln-ay»  an  aocompauinicnt 
lu  »omc  other  proo»e  in  that  structure,  RHch  m  di«ecmiuated  chorioiditJK  or 
pivipn?s»ive  posterior  gtapbyloma,  and  not,  as  in  the  retina,  the  sole  iwxpr- 
nirable  rbange.  When  retinal  beniurrhagcs  occur,  tt»  tiiey  usually  do,  iu  die 
ncr\'c-fibrc  layer,  they  are  easily  dint! n^iiii) bed  from  ehonoldal  hefnorrha^^ 
bv  tlicir  eliaraeteristic  flame  ^bajte,  and  hy  their  relation  to  the  retinal 
vraM>U.  the  actual  rupture  of  wliich  ran  .^nmetinies  Ite  seen  ;  but  when  tliey 
arc  (titualed  in  the  deeper  layent  it  ii*  itn|K).s{iible  to  say  whether  ibcy  are  in 
itie  diorioid  or  in  the  retina.  Chorioidal  hemorrbaf^  may  be  wn-n  to  lie 
btfttHtl  the  retinal  vesselH ;  their  mat^ins  are  rounded,  and  tbcir  edge  ia  s^wne- 
llmiti  sharply  di'tiiicd,  or  gmdnally  sliaded  utf  into  the  hcnliby  cboriuid ;  they 
are  of  a  iinifunn  rose  color,  tiever,  like  n-tinul  hernorrliagcs,  almost  block, 
Otid  during  Hl^ir[>tiot]  pigmentation  i»  met  widi  In  tlw  (-Iinrioid. 

Hecoiit  Hiorioiibil  h4>ni«n-bagi^,  covering,  as  thoy  ofU'ii  do,  a  very  extcn- 
livAUtn,  and  not  differing  much  in  color  from  the  surrounding  fiuidns, 
mvj  coaily  be  pniiM-d  over,  but  with  care  one  shuuld  distinguisb  the  deeper 
rod  of  Uio  afllt-ti-d  portion  of  the  chorioid. 


PISE&SES  OF  THE  CHOBIOID  AXI>  VITBBOUS. 


MO 


Iai|^  chorioidal  hemorrhagv  sonittimes  follows  ^jctraction  of  ratanict  iq 
oM  p«o|>le,  leading  to  jirotnisioii  of  tlie  contents  and  loss  of  the  eye. 

Blumi  ou  tlie  eve  Houietinim  eause  suoti  a  hemorrKuge.  Most  imsea 
of  bemorrhagc  in  the  vitreous  in  yciiing  peopli;  arv  chorioidol  in  origin. 
Malaria  is  also  a  recogniaxl  oitisc  of  this  wuiJitiyu,  au<l  after  abeorption 
vf  til?  blood  one  liud»  ctiiiutoriul  c}iorioiditit*. 

Although  run>  &s  nn  u]>)itlmlmos<M>pic  coudition,  clionuidal  hf^morrhags 
ii  fre(|uently  fouiid  Id  lost  eyes  excised  for  glaiicuiua,  fibro-purulent  chori- 
otdltU,  iulra-ooidar  growths,  etc.  lu  a  fatal  case  of  leiikicniia,  OcUer  found 
(he  rhurimd  «>iiorinoi»K'  thickened  and  infi]trat(-d  with  ly lupli- wlLt,  tli« 
result  pmlHihly  of  nn  old  henmrrhage. 

Slaphylomatoii!*  pycs  i-xrised  for  pain  and  inrrpasf  of  teiwion  usually 
show  extensive  chorioidal  hemorrhage,  aud  under  such  circumstances  I  have 
Been  the  entire  dioriotd  enormously  expanded  with  blood,  the  clot  in  some 
pla(<e!;  reaching  tlie  thickuess  of  half  ao  iufh. 

DETACHMENT  OP  THE  CHOBIOID. 

Tliis  condition  is  not  infretjueolly  found  in  exciaxl  eyes,  but  rlinically 
it  IP  very  rare  indwd.  The  first  caaee  were  described  by  Von  (Jraefe  aud 
Liebreidi  in  IS54. 

It  may  oc-cur  fqwnlaneously,  but  more  commonly  it  if)  caused  by  a  blow, 
and  a  gr«at  many  cases  have  oocurred  aller  extraction  of  cataract  with  loas 
of  vitreous, 

Tlic  iHi[iairuifnt  of  vision  Pom«oM  suddculy,  and  is  uccomiiaaicd  by  a 
defect  in  the  field  ci>rr<ap<.»iding  to  the  jKMitiou  of  tht:  dctac|j(J  diorioid. 
There  h  u»  pain,  nor  arc  there  any  ciclcriial  signit  of  iiiflaminiition.  Ton- 
eion  is  normal  or  rrduood,  and  phthisis  biilbi  pvcutimlly  takes  place. 

Al  Mine  part  of  the  fundus  one  sett,  reaching  into  the  vitrvous  and 
quite  immovable,  a  uniform  semi-spheri<al,  elightly  transiMtretit  elevattoa 
of  an  orsnf^o  color,  with  irregular  mai**os  and  mnrtsy-likc  pii'Ci^s  "f  pifirm-iit 
on  its  surlaw.and  iM'hind  tlip  ]>ig»ii^nt  one  makos  out  a  set  of  vessels  which 
from  thuir  n^ularity  and  other  characters  are  rradily  recoj^nized  as  tho<w 
of  the  diorioid.  When  ihp  raae  in  seen  otrly  mid  the  characters  of  the 
afl!^ctio^  arc  well  marked,  as  in  the  above  description,  there  may  not  be 
iDllch  difGculty  in  makJnf;  a  correct  dia^o^is,  the  ab<)enoe  of  fluctuation  or 
irctnbliDg  dilfcreutiating  it  iroiii  siiiiph*  dctui-hmcnl  of  the  i-etiim,  aud  lite 
viability  of  the  underlying  chorioidal  vwrcIs  distinguish iug  it  from  cbori- 
oidal  Aiiniimn.  Many  caw?*,  however, i^jM-t-ially  if  "ccn  ut  «  Inter  »t<42:c,  are 
«mplicate<i  by  separation  of  the  retina  from  the  surface  of  both  thr- detaehe<l 
ar>d  the  undetnrh«I  chorioid,  whicJi  completely  obscures  the  original  con- 
dition, fn  otiier  caws,  as  recorded  by  Miclicl  and  by  Miilee,  the  layer  of 
chorioiilal  vessela  Itecomee  concealed,  posaibly  by  a  layer  of  lymph. 

Elechnig  records  a  case  in  which  <Jetachmcnt  took  place  at  the  site  of  an 
old  patch  of  elmrioido- retinitis,  and  it  is  proljable,  as  he  suggeata,  that  an 
ioflamiuatory  agglutinatioD  of  the  chorioid  and  retina  is  a  usual  untix-edeat, 
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or  rar  cbouoid  am>  titrboijb. 

mAtBifueady  tskii^  place  frDiu  tdirinking  of  tbe  vilrmiti*, 

'ilflAra  (^^perienoed  io  dii^tiiigiiisliii^tk-tacliiiitiit 

,  and  it  U  only  by  waU^liing  itic  ■.'O&c  fur  &uiue 

eof  fiirtlier  change,  csjM'cltilly  iLe  iibeeoce  of 

care  enablMl  tu  miikc  tiic  di^tiDctiuu. 

.  tsfttrnPy  in  detachment  following  cataract  I'Xtniiv 

wmly  dieuppcared. 

msacTLosis  op  thb  churiuid. 

Kirf'iAr  A»iuii  U  met  vrilh  either  us  milian-  tiitiertles  in 

M  «•*  ss  lar^  masHcs  or  infJltrHlioim  ia  chi-oaic 

-ittm addition  will  Ic  described  under  Ttimont  of  tbe 

tubercles  of  the  chorioid  nearly  ulwaj 
HA,    T^tf  van-  in  niinilM'r  from  ou«  to  ten  ur  nioR-,  but' 
cbHjr  «twg!<  from  ttirpc  to  six.     When  few  in  iiiimlwr 
«o»  -'M«lfa«t  ■>>  li«  H^bborhood  of  tbe  disk  and  the  miu?ida ;  uhcn 
>  ih^  mkIi  to  llie  equator. 

m-  mwai  tfobt  of  a  pale  rone  color,  ifliading  off  gi'ndiially  at 

■M  obe  m>rnuit  «>1or  of  tbe  i-horluid  without  the  presence 

^^M^    Tbvy  are  iii^iially  from  one-third  to  two-tJiinU  the 

(ttBl;.b«t  may  be  slightly  larger  than  llie  disk.    The  larger! 

tJly   {KVttineitt,  grayish  ycUoM'  iu  color,  aud  ucxUNOiially 

1  tfeir  margins. 

ap|»«iranoce  may  lie  esaftly  like  somo  of  the 

K  imtm  ia  ordinary  diEscmiimted  diorioiditis,  and  this  i^  not 

iM^  a»  tbe  latter  aRection  jx  very  often  tubercular,  being 

«  tufccfvuloBls  wbieli    i*  clirtinic,  while  tiibervW  !n   the 

.  ^MiiMrts  with  aeuto  general  miliary  ttiberculosiii  and  make 

,  M^Ji  a  fr«"  days  or  even  hours  befom-  death,  so  that,  prao- 

tlif  two  conditions  could  uot  |K«<t^ibIy  be  confnscd.     If 

^  ^^l— "twr,  vtn  to  live  for  any  eonsidenibte  time  afler  the 

.IV  k*lurioidat  tiilfcrelra,  it  k,  I  think,  probable  that  the 

4^  i^tffea*  wotdd  tiltiiDnt4-ly  come  tn  resemble  tliose  dettcribed 

^H^HIHHWed  eiiorioi(liti«  diBtseminala. 

itltwrchw,  unlike  tlic  changes  in  chorioiditis  di^wminata, 

jM^ti  l^yn*  "f  the  ehorifjid.  growing  mostly  from  the  ndven- 

M^utvirtrb,  and  luiiitomlcal  exsntinati^m  iu  any  caife  always 

,  ,-v  tbaii  coold  be  seen  before  exeimion ;  for  when  onntlned 

^im  or  when  very  niiimte, — and  they  may  exist  as  mere 

N»  lawMpnrent,  as  ihey  may  Iw  Ijcfore  Potrogressivc  cbaiigt-a 

jJMwv  mniiot  be  made  out  by  the  opbtlialmoacc^ 

!■  rvim-mlwr  tliiit  tliey  give  rise  to  no  defect  of  »ight, 
^^1.  j^thaJmoacopic  examination  is  neceii8ary   to  exclude 


DISIURRI  OP  THE  CHORrOtl)  AND  VmtBOCS. 

tbeir  presence.  Exaniin«tion  of  the  lur^r  ami  older  Uiberclee  shows  die 
usiuJ  mifi-oeoopiotl  (-hnractprs  of  niberclo. — ^ant  eelU  wiili  a  ]iuri|ili{'ral 
circJi-  of  nuclei  surnminlwi  by  a  reliciiluui  of  libri«,  wi(b  numU-tvU  iiifil- 
Untron,  (.flsuitiuti,  anJ  sometinu-i*  exlrnviisat!oii»  of  blowd.  Tliv  smaller 
lubcrrW  apfxttr  .4im[»ly  .ia  oilln-tiuii.t  nf  Iviiijihuicl  wlU  in  spavot  between 
tlie  vc88olg.  The  ovrrtvitig  retina  reniHins  inlaet,  mve  for  its  pigmeut- 
layer,  which  is  broken  thnnigh  over  some  of  the  larger  depoeita. 

Tuliercle  bacilli  can  Uy  no  lucmis  alwnys  be  deuionstralfd.  In  mx  tMtava 
I^wford  tbund  ibein  in  two  only,  although  iii  all  ihey  were  easily  foiiiul  in 
the  meninges  uf  llie  brain;  and  uuniiy  other  ubs^rvurs  bavo  haif  a  similnr 
exf)erien(%.  ChorioiiUil  iiiIm.tcIi'3  art-  t-ertaiuly  uomnioii  in  gi-m-nil  miliary 
toberculosu.  lu  vigbtccn  <.»««  uf  iliii<  dii5cu«c,  Colmhclm  fouud  them  in 
even,' one;  IVinn>e  fbiiiid  tiiiK-tfvu  t^'xuiiipli^  iu  ci|^bty-niuc <^n»es  of  acute 
miliary  tuberculosis  in  children  ;  Angel  Money  fuiind  ttiirty-one  perceuLoo 
auatoiiiii.-al  t-xamiiiutiuD  ;  in  Iweuty-three  glubcs excieicd  from  lift'een  patients 
who  dii-d  of  thin  at!ect!oii,  Roi^k  found  them  !n  nineteen.  The  liigbci-  vsti- 
mates  oectir  in  anatomical  and  not  in  ophtJialmosoopic  obiter  vat!  on». 

They  Hpitear  to  have  no  ilelinitc  relation  to  tuhen?iilar  meningitis.  Out 
of  a  large  niim!>er  of  cases  of  tbis  affeetion  during  twelve  years'  otjwrva- 
tioDB,  Baxter  met  with  no  case  of  chorioidal  tubercle.  Sharkey  fotnid 
tbcm  only  once  in  all  the  cases  he  had  seen  during  three  and  a  half  years. 
Schreiber  saw  but  one  example  in  twenty  cases  of  liaailar  nieniiigitis. 

Gowers,  Cohnlicim,  Horner,  and  others  think  Uiey  art-  inucli  nirer  in 
tubercular  meningitis  than  in  gi'ueral  tubcrcitloMi:*  wUhout  maungiti«,  and 
th«  ]a«t-niimcd  say*,  "  It  Hoems  as  if  the  |>!a  oerebri  lakca  the  place  of  the 
pia  ocnii."  Barlow,  however,  in  sixteen  oi»««  of  tnboronlar  meniD^itiB 
Ibnnd  t<il)ereles  in  the  ehorioid  post  mortem  in  thirteen,  and.  as  titbercidar 
meningitis  is  olVn  only  a  part  of  general  tubcrciilo&is,  he  does  not  believe 
Id  iiie  above-mentioned  generalization. 

Tlieir  iletec-tion  by  meaus  of  the  ophthalmoscope  may  be  of  great  servioo 
to  tliv  phy»iciaii  in  enabling  him  to  distingiiiiih  arut<-  miliar}'  lulterciilosis 
from  typhoid,  which  it  sutuetimes  rc»embkts ;  but,  of  countc,  failtu'e  to 
detect  them  would  cot  negative  the  former. 

TUMORS  OP  THR  CHORlOtD. 

From  a  clinical  point  of  view  there  an-  only  two  aortB  of  tumor  of 
practical  importance,  the  tubercular  and  the  sarcomatous,  and  the  latter  a 
by  far  the  more  fnyjiicnt.  \Vc  al^o  meet  with  onrcanuma,  which  is  ahvav>i 
metastatic,  with  cavernous  angioma,  with  iibruma  and  iibro-chijndri)ma,nml 
witli  8onu*  few  other  rare  varietii<a  of  growth. 

Chtu/fonii-ruli-  Tuhcrclr  "j  ihr  Choriwil.—Xu  oontrattt  to  what  bas  BeCD 
foand  to  be  the  owe  in  milinrj'  tubercle  nf  the  oln>rioi<l,  coDglomotmte 
manes  arc  met  with  in  the  snhject  of  chronic  tul»rrcle  whose  general  condi- 
tion is  not  uaually  of  such  gravity  ae  to  overshadow  the  local  affectioo:  and, 
although  the  chorioidal  disease  is  probably  always  secondary  to  tubercle 
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'DnEASES  or  THE  cnORIOID  ASD  viTReoi:& 


eli^wh^rc,  w  oflpn  Und  It  <llfiii?iilt  nr  iinpowiiUle  to  |irovc  the  cxuUm  li 
tho  latu>r,  and  so  havH  to  arHvt^  iit  ii  (lingnoin:^  partly  from  an  DXBninate 
of  the  crtnditioii  of  thp  eye  ami  [larlly  by  a  proc«s  of  exdiisjoo  ofodw 
general  dist^Eisee,  especially  eypbtlts. 

The  tliseaee  usually  afle(7ts  one  eye  only,  and  when,  as  v-m*  rawly  kap- 
pens,  the  swoud  eye  is  attacked,  this  does  not  take  place  by  direct  a- 
t(--ii*ii)ii  from  the  first  eye.  Couglomtratf  tubercle  of  the  chorioid  nayb 
elioractcriisttl  by  the  early  aifiKMrauft-  of  di«trm:tive  ioflunjuiation  irf  tie 
c^'t^hall  with  pcrronilioii  of  ict  tuniw,  or  it  tuny  occur  lus  un  ophthnlin»- 
Boopio  picture  without  cxtornnl  !>ig7i8  of  infIai»inatJun,  or  a  gbucotnuda 
condition  may  in  some  few  cases  sii|)ervene, 

I  «iwa  good  example  of  the  lii^t  ^roiip  in  a  boy,  af!«d  twu  years,  wtiuat 
let^  eye,  lost  after  an  in  flam  mat  ion  of  six  weckri'  duration,  sI)uw<h1  gsaeai 
conjiincti%'al  injection,  o]KiGi^'  of  the  media,  and  a  larg^  scleral  irtaphylonu 
at  llip  outer  and  lower  aspect  As  seen  in  the  Bperimen  (Fig.  2),  the  pw- 
tcrior  half  of  tlit-  staphyloma  is  occnjiicd  by  a  non-vasrtilar  gray  r-wdi- 
tion,  breaking  do^^-n  in  tlie  centre,  and  apparently  coDtinuoua  wltb  lb 
[Sclerotic.  The  rest  of  tlie  eye,  with  (he  anterior  half  of  the  staphyloma. i» 
filled  with  stratified  blood-t*lut,  tiimugh  which  can  be  tweed  [wrtionsof  ihf 
detached  rt-tiiiu.  MieroKcopic  wctions  of  the  entire  nuws  gave  ronviodait 
proof  of  its  tubercular  nature, — numerous  well-marked  giuot  wlU,  wid 
nuclei  arranged  roiind  the  jieripheni',  fturrunuded  by  a  fine  net-work  of 
fibroiitfi  ti^uc,  eastftlin;!;  ceutres  iu  abtrndnnce,  and  an  absence  of  bkKxl- 
vessels.     No  exaniiuation  was  made  for  bacilli. 

The  diagnosis  of  conglomerate  tubercle  of  the  ehorioid  was  first  owl' 
by  Homer  in  a  l)oy  eight  yearn  of  age  who  bad  intlamnmlion  of  the  ej* 
for  thive  nmnthit,  with  an  lll-delinKl,  flat,  }!:rayiidi  tumor,  wliieh  Iiad  per 
foratetl  at  the  upper  piirt  of  the  eye,  with  thtckenii^  of,  and  nodules  ia. 
the  coiijunetivo  of  the  bulb.  The  post-mortem  esaniiiintion  eoofinncd  tht 
diagDoi«i»,  and  showed  direet  communication  of  the  intra-  and  extni-ocolar 
]Mrtion!«  of  the  grotrth. 

Mau£  records  a  case  in  an  eight-yrar-old  boy  who  had  an  affVdion  of 
ibe  brain  aud  eye  and  atrophy  uf  both  optic  nerves,  with  detached  retiw 
and  a  gTayiAti  tumor  beneath  it  iu  the  left  eye,  Deadi  look  plaoe  &«v 
weeks  later,  and  the  titlxTrnlar  nature  of  the  gmwtli  was  tatubli^hrd. 

These  pnnvths  oet-a-sinnally  spring  from  the  disk,  as  xttnwn  by  Midkd 
and  others,  and  Bntiley  <le5crihefl  a  ra.'ie  in  whidi  a  tubercular  maas  gtt* 
from  the  dii^k  aud  iinrrounding  ehorioid  and  somewhat  rCMembied  a  glioma 
of  the  retina. 

Some  few  years  ago  Qmrg^  Carpenter  reported  a  numbw  of  OMM  in 
which  hiF}?' grayieh  mnese^  of  tubercle  in  thi- ehorioid  were  recogniwdbylht 
ophtlitdnio^-ope  in  <in.l!uary  ohroiiie  surgical  tulx-rttiloeL*;  and  ther«  is  w 
doubt  that  »yi(tematie  ophthiilmoseopic  examination  of  flueh  jialients  would 
show  a  lat^r  pnijxtrtion  of  conglomerate  tubercle  of  the  ehorioid  tlian  K 
at  present  thought  to  exist. 


WISttAJBK^ 
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^hH  tj^""^^^.  J^^-prayiMhf  AuffrnhfUkundf  for  Novemlwr,  18ft8, 
^^  of  tli-i  ,'  k»^^  ^'^  ^   woinau  aged  tbirtj-six  with  a  fN-ntnil  liLmlc  in  tli© 

»t  itft  o«t«r  aide  *^*'  ***^  ^  '*'**"  "'^ ^'^'  ^^^  "''*''^  '''"^'^  "'"*  '"onReetwl.  nnd 
tliis  area  ^-ns  oo-,***-*  ^'^'"X  '**!?*'  «™*  of  retina!  liajto.  A  few  months  later 
lifight ;  t]jp  ,^.  P*w  l>^-  an  iinvvcu,  pule  tumur  abuiit  one  millimetre  ia 
t'fthr  Itiogn  eav  ^''**  diftasi^lv  pigmented,  but  not  detached.  Exaniiaatioa 
iiia(o«9ai,(j(L  '  *'■  "^'Viaiivc  result.  Iiiafew  months  the  eye  became  glauctn 
pulmonary  pi,*!  '?  .  '*  o|»qiie.  The  globe  wasexriswl.  The  patient  died  of 
of  tlwiAijpJojj  •  ***'  Hislolupical  exJuuinulioQ  showt-d  a  tubereuliir  growth 
J  J»V€  (,j,  I  I'«m«  iiioorpofureii  witJi  tliv  Mflfrotic,     Bju-iII!  wens  loimd. 

old  num  ^^■\^^  **'"ier  otwervation  for  nonrly  three  ycare  a  feeble,  hronehitic 
bclio-e  Ik  til  W.*  ^nje  central  chnrioidal  exudation  in  ihf  right  eye  which  I 
bi-monhag^,  ,  ""'ar.  When  tirel  s€«i  there  was  amply  a  small  chortoidal 
hood.     Thja  "   aoroe  disturbance  of  the  uveal  pigment  in  ito  ndghboi^  i 

pginente^  ****  followed  hy  tbc  gnidtial  devt?Iopment  of  a  grayish,  non- 

la  m>nt  \^-.  ****Ueii  s|)ot,  which  be<ame  slightly  raised,  and  was  crus*pd 
rHina  an^j  ^**  retinal  vcssl-U.  I>iftinct  ricatriciut  rhangrs  involving  the 
other  r^gfe  "*"«lily  iiIho  the  vitreous  al\crwarJs  took  plan?.  1  have  ao- 
fotm  of  ,.  ^Uiglc  young  u'omiin,  in  whom  the  central  exudation  tAkoe  the 

VBf  0r»p  ^*|>.  white  mound,  with  patcht«  of  pigment  near  the  hsim,  remtml- 
awl>JilH^  ^  «iiow-ca.ppcd  mountain.  Syphilis  cau  be  drfioitely  e.\chided, 
cwiglj  'R"  Do  niitfpiivoi^I  signs  of  ))lilhiBi,'*  aiv  priir^-nt,  Hliebasacbruulc 

TVjj,  her  father  died  from  rapid  piiimunary  phthiitis. 
nauit.^,  "^'phlhalmosoopic  appearaoees  are  sometimes  of  a  very  diSliK 
witii  t  V  '"  *  *"**"  **'"  ^'''^"''''•''■pfs  "f  a  man  ag«l  twenty-seven  ycara 
ti<m  _  „  ^"lar  meningitis,  in  whose  left  eye  there  was  LX>mplcte  obseura- 
vi'ny.  .  lie  disk,  with  enormoiiA  flistention  and  tnrtuoiiity  of  the  veiiM, 
to  ^.  ^'ftfirrliageM  and  difliiiw  general  white  ojiarity  of  the  eye-ground,  dne 
n(^j  ^'''-sprpiul  thickening  of  tJie  cliorinid,  nnd  infiltration  by  tiiWrculwa 
'^,  aeoompiiutcd  by  tvidruing  of  the  Hurruundiug  vessels.  ^^ 

A'       *i^  di8ictiltic«  in  diagnosis  var\*  according  to  the  form  in  which  the 

^  "Vlifn  it  takes  the  form  of  a  general  infiamtnation  of  the  globe,  with 
i^'d  rorinntioii  of  a  fltaphyloma,  it  bos  ti>  Ik-  dLiilingiitslied  from  ordicuLry 
r^'^'^plitlialmitis  nnd  from  Rjuvifir  diiuMlse.  The  fornn-r  may  Im?  oxelnded 
y  Doting  the  aheenw  of  trauma  nr  other  of  the  conditions  already  nipii- 
^Wied  under  the  causes  of  pnnilent  rhoiioiditis,  and  by  the  pai  nless  oourae 
^f  tin-  iiffection,  ivhile  the  latter  always  follows  au  acute  gummatous  iritiB 
ftnd  if  lu'eonijtaniMl  bv  other  ftigua  of  syphilis. 

Prom  a  prwlit-al  point  of  view  it  is  very  important  to  renwiulier  that 
the  eaiisiili!  of  the  eye  wcms  t<i  soften  and  melt  unay  before  tuU-n'ulnr 
growths,  staphyloma  talking  plno-  mpidly  without  iiiriY>a«(!  of  tension,  or 
with  only  very  tninwitory  Im-niisf;  whereoj'  in  gliomn.  and  ej*iK)cinlly  in 
Narconia,  the  t^elerotic  is  very  resistant,  in  the  latter  giving  way  only  after 
a  period  of  at  least  twelve  montfc,  or  even  se^•eral  years,  and  then  appar- 
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eaUy  more  from  the  mcdianical  effcoi  of  the  increasiDg  tenstoti  than  frumt 
process  of  disorganisation  and  soflmiug. 

\Vlmn  tlie  onti<litiuii!(  adroit  of  ophthalmoscopic  exnrninatioii  the  dim* 
apjx'urs  aa  ii  eolitary  wliiU.-  or  gniyish- white,  uodular,  mid  always  distir-*'' 
rait^fd  itri'ii  iiikIlt  thv  n'tina,  usimlly  uboiit  the  tititml  region,  and  <: 
accoin)»ki)iod  by  one  or  nioro  miniito  ^itcllite  (latfliM.  It  h  readily  dkit- 
piished  fi'ORi  a  white  saiToma  of  the  diorioid  or  a  retinal  ];:lioii»  br  ik 
absence  of  vessels  and  l>v  the  irregularity  aod  waut  of  dctiiiitiao  of  it 
borders;  tlie  dink,  moivover,  is  often  more  or  less  blurred.  It  diflm 
a  euljpptinat  cysticercna  by  ita  intmobility  and  itt  Inelt  of  InitiMiKcon'. 

Kvi-u  the  o[)hthalnu)M'opii--»iM>H  may  af^Twanl.'i  Itecome  staphylonutta* 
and  perforate.     Whcu,  as  very  nio'ly  Iinppeos,  well-marked  glaucotnatnn* 
ttymptoms  apptiir,  and  tiR-  vyv  t*  i^'cu  for  the  liii^t  time  in  thin  rondillocs 
with  thf  nuxliu  opit()ue,  ull  wc  taa  infer  is  Uiat  tliere  is  an  intra-octilrf" 
growth  of  some  kind. 

Prognoaia ami  'l\mtmait. — As  tliu  <lismaf  ia  pn»bably  always secnndatv^ 
we  are  uot  justified  in  cxtir{)Htiu^  every  bulb  alTetic-d  by  tubc-rctdo6i»,irit)» 
ibe  object  of  pn-vcutiiig  getivnil  infi-c-tioii.    Tliii<  sbould  Ih-  duiK'  utily  wbeiv 
the  eye  is  Io«t,  or  when  the  case  is  of  a  markedly  rapid  niid  progreeinp' 
chararter.     In  all  other  caws  we  may  safely  watch  the  eye  and  Inai  rfn 
case  with  cod-liver  oil,  creosote,  and  other  constitutional  remedies. 

Death  may  take  plare,  wliethcr  early  enucleation  has  1m«ii  done  or 
from  tidwrpulosis  of  the  brain,  tin*  liin^  or  ntbcr  |uirlK,  bnt  not>  of  «nir»», 
with  anything  like  the  fn-quom-y  that  ubtainM  in  miliary  tubernnluns  of  tli^ 
cboriiiid,  and  very  alV;n  not  till  after  tbe  lapse  of  many  months  or  ercoa 
of  »omc  years.  I  have  recorded  a  duith  from  ttibcrciilar  meningitis  tiin^ 
raonthB  after  early  enncleatiuti  for  a  tubercnlar  jjrowth  of  tlw*  eilianr  bod.T. 
Maid festat ions  of  liiberclo  may  ahow  themselves  for  the  first  time  at  vairing 
periods  after  removal  of  tjie  eye, 

Fmni  all  tlii^  it  »p)M>fir>i  more  tlian  prolialde  that  the  di?ts<>minaiioQ  of 
tubercle  takes  plaoe,  not  from  the  nfferted  eye,  but  from  the  lighliug  up  into 
activity  of  some  Intent  focus  of  disease  in  the  interior  of  the  Ixxly. 

SARCOMA  OP  TUE  CHORIOID. 

Tliisis  theehief  intm-ociilnr  growth  of  adult  life,  in  contnel  toglioM' 
of  the  retina,  which  is  mostly  found  in  children  of  twelve  months  or  katj 
It  occurs  M'itliia  a  much  wider  ranpe  of  age  than  glioma, — from  ivWif 
years  or  even  leas  to  old  age,  usually  brtween  forty  and  fifty, — and  b  lirt« 
much  more  liable  than  glioma  to  be  mistaken  for  other  oomlitiona. 

General  fftorncferit. — Sarcoma  of  the  chorioid  w  ahvays  prinuirj',  aWnjs 
siiiglc^  aud  generally  more  or  less  deeply  pigmented.  It  never  aflcrt*  M> 
eyes.  It  arises  by  a  broad  base  from  tbe  chorioid  at  any  part  of  the  fiiiiihiS 
and  nsnalty  assumes  the  form  of  a  B)ni;le,  ro»ndc<l,  knol>-like  prw«s 
directed  towards  the  centre  of  tlie  eye,  aud  separated  from  (he  base  bj* 
more  or  ]em  distinct  neck. 
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f^^  ^iij-*^*"  '*'*~*<^   t^.,^      "^'t-i-oous  liuniiia  and  uvml  pigment,  and  even  the 

^i.ur»-  aw«y^,  ^^;^  otv..^  ,^,^^  Pe 

■*'■■ '  ^  tU'*'*'*'  „  *^^>    «.tj  »  'V-iantiy  of  intercellular  sribslanw.     TIj.-  Ulotwl-vcswls 
V  f'       '-^^it,  i„      ^^t^mvasalions  of  blood  are  frequently  present. 


^x^rfiK-e  for  most  if  not  all  of  its  extent  will  bt 


Thi'  ■'  uook,"  someliiiies,  Imt  by  no 
to  whiire  tiic  viirM>iis  lamina  lias  bei-n  brokeu 


lf»Bt  entirely-  <x>nipoi!toi.l  «f  [»igni<-iit-«ijtitJiiiiiiti!:  <rc] 


i 


»fC 
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'fU"  »  J       '^^^it,  i         ^^^t'ravasalioiis  of  blood  are  frequently  present. 
jj^tfi'**'  .       *'*'tH       4.'***  "■  ""ule,  more  abuadaut  uear  the  sclerotic,  but  it  varies 
^.  y^    ..  '*'^^  ^np  Banie  gruwtti,  being  aliuoft  if  not  t-utimly  abs^ntJu 


i 


^c  cfii^^'^''  ^  ^^  ^t»  Y**^''/  long  <«■  siiort  "  spirwUps,"  with  a  single  mirleiw  [n 
ft  '■''        *^^      w       **  tajwring  off  into  fine  filaments;  they  are  often  arranged 
^Jli«l^  "^^^^fc^   -^    ^^^iWtT  round   the   vessels,  mapping  out   the  growth  ioto 
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,\\b  ^^^  ^\<i  ^_     **-l»  a  <'ro«-spcti<m  of  a  vewel  iu  the  centre  of  ctwh.     The 
\\i  »"  **"^f%<i     ^**vls  Htain  miindwply  tlian  llinscat  tlici«.Tii>Iit'rv.    K'umd 
^jUi^'^J' ^'^^tjvv       ^*^t  with,  and  llie  growth  may  uxwptioiiiiUy  be  cIj icily 
fV(qUt^^^a«a  of  (hc«.. 

30.  188S 


i3c 


-^  ^    As  regards  the  frequency  of  its  oocurrenoc,  I  may  ^tni 

>  "W    *^*'^  "'"  '''I?'''  ""*'  "*  '^^'^  years  from  January  1,  1880,  to  June 

(cco  *"^v»*i»^         '^'^  flceo  forty  <ai»es  among  a  total  of  one  hundred  and  nine- 

jijny  "6  ^ici*.         ^^'^  liiindred  fy<>-|>at ioni»,  ^ving  a  nerwotage  of  .0.1,  wliich 

,06  ('^»ir\-    ^l^ared  with  FrMidonthnr3  .O'l  (twenty-four  <a«s<),  Hirndibei^s 

len  "litV^.   '  **  Cases),  and  Fiichs's  .06  (ninrty-one  cas«s  from  iht?  diniot  of 

xxi<^  ^Vw^*^^  o|i)ithal[nic  surgeons  in  Germany).     The  disease  is  said  by 

\o  ''>'i    J7^^*:th  tu  rKx^ur  with  about  equal  rr«)neDcy  lu  the  two  sexes,  hut 

■omUi^,     *^y  «»*»  ali-ea<iy  reierrcd  to  we  fbuml  it  twenly-tive  per  cent. 


(ift»lX 


tn  mali^s.  and  in  I^awford's  oue  hundred  ajid  three  caaeM  it  was 


r  »    '^*'  will.  coiuiuoni-T. 

X       *<*/»«. — ^Nothing  i*.  kuown  as  to  cniiMilion.     Blow*  or  other  iiijn- 
,    ^'e  nothing  to  do  with  it,  nor  hiw  the  ooeurreDoe  of  tiimor»  in  other 


Ties 

^••fiiof  ilipfimilv. 


^_j^.      -  ... The  persons  affected  are  quite  tip  to  the  average 

•^l  of  health. 

j/^**'^»wp-/*o»K/. — The  growtli  usually  starts  in  the  larger  vesaeta,  and 

.■1    "'on,  when  it  occurs,  take.<)  plaiK  by  the  vascular  channeU.     There  is 

y    .***»  'f  ever,  any  implinitinn  of  the  preparotid  or  otJier  lymph  glands. 

'«  d<;moim rated  the  presence  of  sanrouui  cells  witliiu  the  capillaries  of 

,^ono-<aip!lliiri*,  ami  Laudcsberg  flKnvcd  ni loruseopicul  tumor  aeciimu- 

"^"s  between  the  eln)rio<'apillari»  atid  th*  Inniinn  in  an  eye  removed  from 

*"  '^'Kht-year-old  lx>y  with  a  spiiKllen-elled  stp'oma  of  ihc  ciliary  lnjdy, 

^get, — It  occim  in  three  e^tages.  In  the  early  period  of  growth  the 
icnsioii  is  normal  or  .lubnoriiial,  and  the  eye  is  free  from  inilnnuuation  or 
"^pocity  of  the  media.  This  stage  unually  lasts  fi'om  six  to  twelve  months, 
hut  may  exceptionally  extead  luiidi  longer,  even  six  yeant,  ait  iu  a  C8M 
reoord^l  by  Hirscbbcrg. 
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The  second  slape  i.?  i-iiarncterized  by  iucroised  lensiou,  injertioa  of  tbe 
bulb  with  opacity  of  the  media  ^uou  followiiig,  aud  la&tly  the  growth  votei'^d 
upon  the  tliird  sto^  b^  biirtithig  llirotigh  thont]n<tileor  tbe  eye,  as  evidi'Oi.'cd 
by  Huddni  rodiK-tMin  of  b-nsion  and,  il'  tlic  »itt>  of  tlie  riiptiire  be  not  too 
&r  Ijsuk,  Uir  u|)|N'aruni.T  of  a  dark  nm^'«  outride. 

Diatom. — The  chicl'  point  we  shall  have  iw  decide  in  any  case  is,  Are 
wo  dulling  vitli  all  intra-ocular  growth  or  some  oondition  simulating  this? 
The  pArticiitar  variety  ullier  tliiin  glictma  or  sar<?onia  ("aDnot  be  tliagnowd 
ctiaiadly.  aitd  tliuw  differ  so  widely  in  appeaiuutv  and  tn^iec-uilly  in  the  a^ 
at  which  lltey  occur  ttiut  they  ttinnot  be  mixtiikcn  one  for  tlic  other. 

As  a  rule,  tliv  jinticnt  docs  not  Ixfonic  aware  of  tbe  dtdc'ct  in  his  sight 
until  the  ttiRior  hai<  ntt^iue<l  a,  <x)ui«i<U'r»blc  t^'itc,  when  central  viision  is 
aboiiMheil  and  the  defect  in  tJie  fiotd  is  abtwlute  aud  sharply  defitied. 

ParalvEis  of  a  w^nicut  of  tlie  iri^  and  fuluc^  of  the  anterior  vciu^  of 
tli«  glolx!  corresponding  to  the  mte  of  tbe  growth,  itrc  oOen  noticeable,  «ud 
raablc  us  tn  diiignaio  tlw  condition  before  uting  the  ophthalmoecopc.  Tlie 
first  meutidual  of  these  signs  is  due  to  iraplicntioii  of  tbe  ciliary  nwvts  ui 
tlie  growth,  and  tbe  fnlnese  of  tlic  anterior  veins  is  dtie  to  the  tumor  pre- 
venting the-  i«caj)e  of  tlie  blood  by  tbe  neiial  outletn,  tlie  vasa  vortiooei. 

When  sarcoma  occurs  at  die  posterior  pole  of  tlie  eye  or  near  the  ciliary 
rep'on,  the  growth  in  closely  invested  by  the  retina,  no  serum  intervening, 
and  direct  insjicctiuu  uf  the  tumor  with  itx  vtTivtnlii  retidcra  tbe  Jiaguosia 
unnii&takahlc. 

The  growth  is  alwaj-s  bc*t  ftoen  by  the  mirror  alone,  or,  if  i>itiiated  eloso 
behind  the  Ions,  it  npixurs  by  ohliqiio  illnmination  as  a  ronndcd  opaqae 
prominence,  varying  iu  diflereat  co^ce  from  a  lightiah  yellow  tint  to  a  brown 
or  a  deep  black.  The  retinal  ve^w^Is  can  lie  tra<vd  over  its  surface,  and 
often  one  can  make  out  a  deeper  mesh-work  uf  voasels  belonging  to  the 
growth  itself. 

Serum. — In  all  other  Mtuations  than  the  ]>oslerior  pole  w  dliary  region 
tbere  is  almost  always  the  presence  of  more  or  less  sonim  between  the 
growth  and  tlie  overlying  retina,  a  condition  whicli  may  render  a  jwaitive 
diagnoBis  very  difficult  or  iin|Kissiblc.  In  fatA,  this  coustitiitee  by  far  tlie 
coiamonest  obatade  lo  a  dinx.-t  diagnosia  in  the  Gr»l  stage,  as  it  is  liable  to 
be  mistaken  furmiinple  detach iiu-nt  of  the  rvtiua. 

The  aerons  etfiwion  ha«  by  sonic  been  looked  upon  aft  an  exudation  from 
the  surface  of  the  tnmor  itself,  but  it  is  generally  regiirde<l,  and  I  ibiiik 
rightly,  aa  caiiaed  by  the  jireesui-e  on  the  lai^  enwrgent.  veiitt  of  the 
ohorioid,  wlitch  also  expktina  ita  absence  when  the  growth  ariiH-A  nt  Uie 
posterior  pole  of  the  eye  or  far  f(>rward,  in  iKith  of  which  poaitiouB,  an  wn 
Itnow,  ihei-e  are  no  etaergeiif  vi-sseisi;  and,  further,  tho  ciliary  part  of  tlie 
retina  is  strongly  adherent  to  tlu-  uv«:ul  layer,  while  eteewherc  Uk  attach- 
ment is  but  sliglit 

This  serous  efTiiiiion  i»  certainty  (he  rule,  iind  lii  by  ftome  regarded  as 
a  oonstaut  and  invariable  acoonipnainient  of  ehorioidal  ■an.HJUia.     1  think, 


ll«lMIIXlC  MrL-ULIliL  W  lUl  iMllltUllC  ol'  tcltTtJtlc  ilTMBIminlllia  bl  itW  (if  liiw'-r. 
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Iwwfl^'cr,  tliat  tbifl  is  true  only  of  fifrowths  occurriuR  about  the  equator, 
;ioJ  wheu  tliej'  have  atiaiued  a  wnisitleraLIe  size.  I  have  <!er1aiiilv  m-en 
several  ccutrai  eutrouniBH  at  au  early  stage  In  wiiieli  llicre  was  an  entire 
alm-m'c-  of  Hulmtiiml  (.■iriisinii.  \»  lur  luinont  Bb()iit  the  t^u&tor,  I  cnnnot 
Bttj",  as  tlit'y  an-  iicvtr  8«cii  l>_v  iis  sit  au  t^rly  stage. 

BeHna  adherent  to  Titmor. — I  )i«vi-  wumi  st-vcral  examples  of  large  intni- 

loeular  stroonia  ^rowio^  Ironi  tbc  cqiiatonai  rcjj^ioiis,  in  whieli  tliero  was  a 

^iDust  intinialc  uuiou  between  ttio  jji-uwlli  nnJ  the  ovcrlyiag  rcliim,  ]>ri>i>al)Iy 

due  tu  adhesive  iiiftamiuatioQ,  the  attachoietit  beiog  90  complete  that  evt-u 

in  niiiTOMTupit^  .^-etiiiiifi  it  was  ii^tt  ii-(H>d.     (See  Kigs.  d  uiid  9.) 

In  iiuch  coN^  the  din^nwiii  would  not  be  very  diflictiU,  even  Although 
the  retina  were  elsewhcn?  rxlcn-sivcly  (Ictachrtl. 

Simulating  Simple  Ddxuhm^it  »J  the  Retina. — lu  any  case  of  suspicious 
detachment  of  the  retina, — and  by  i!u»j)ii.-iuiis  I  mtan  occurring  in  one  eye 
uiily, — in  the  absi-ntH.-  of  high  myopia,  a  severe  blow  uu  the  eye,  (ir  a  wound 
of  tiie  sclerotic,  and  i-aijecially  if  occurriug  in  an  adult,  one  must  btar  in 
mind  that  a  ehorioldal  isarttuna  may  be  present,  aud  exajuiue,  by  uiraus  of 
tin-  o[>ht!ialn»0«i>jX',  very  cart-fully  froin  time  to  iimo,  with  a  wull-ililalMl 
pupil  and  the  ^ronj^t  pof>eiblc  i  II  u  mi  nation.  If  there  be  oaly  n  small 
amount  of  seruni  uuder  the  portion  of  retina  nivering  the  tumor,  the  usual 
knoh-Uke  character  niay  t>c  well  marked,  and  the  diagnosie  may  be  in  eou- 
8e<(Uence  easy  ;  thin  \s  esjiecdally  Itkely  to  he  tlie  case  if  the  tumor  nr!:^'  io 
the  upper  segment  of  the  eye,  for  the  subrctinal  cITuaion  will  ^nvitatc  to 
tbe  lower  jiart,  and  leave  the  tumor  ujien  to  niir  inii{)ection. 

It  muHt,  however,  be  ooufct^«('<l  that  ia  some  caint),  if  the  retinal  detach- 
mcDt  be  large,  it  may  be  impowible  to  give  a  positive  opinion.  I  select 
the  fi>llowii)j;,  as  it  nlFordg  a  good  example  of  the  difficulty  we  are  di&- 
ciiaeiii^,  and  is  of  interest  iu  other  r»)pcets. 

H7/A  Hupturt  of  Jietiua, — Case:  Job  Atkins  (Dr.  GIa'»«rtt),agcd  thirty- 
one,  painter.  When  first  seen  had  Innt  tin-  ^Ij^ht  nf  tlie  left  eye  for  ciglitccn 
davi;  at  lea»t  hi^  found  out  the  drtect  then.  There  vm.*  no  history  of  in- 
jury to  the  eye,  and  the  sight  was  perfect  in  the  other  eye.  W"e  found  in 
the  affected  eye  a  lai^  retinal  detaehmeut  at  the  inner  and  lower  part,  there 
was  increase  of  tension,  and  all  |>erceptioii  of  sight  was  lost.  The  patient 
had  several  timcfi  Buffered  from  lead  colic  and  rhciiraatism  in  the  shoulders 
aud  feet,  but  his  general  state  of  liualth  was  good.    Urine  and  heart  norma!. 

With  Amblyopia  of  fJir  Otfier  Ay-. — At  the  sceiuid  visit,  one  wark  later, 
the  vls)i.in  of  tiic  pood  vVf  had  sunk  to  Ifi  Ji%er,  hut  lite  finidtJH  was  nltso- 
lately  normal.  The  field  of  vision  for  white,  red.  and  preen  was  normal, 
ood  there  was  uo  central  scotoma  for  mlor.  On  examination  three  niontliB 
later  it  wa.'^  found  that  the  detached  retina  had  ruptured,  the  ra[;^cd  ed^es 
of  the  tear  beinjt  plainly  visible,  and  disclosing  a  black,  knob-like  growth 
at  tbe  nasal  aide,  just  Ix-hind  the  lens. 

The  eye  wa*  euueleated  whorlly  after  tliis,  and  the  ]>athi)lngi(^l  exnnii- 
iiatioD  cuntlruicd  the  dtuguositi  of  melanotic  sun'umii  of  the  chorioid.     This 
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is  ttie  oiilr  MtiiKiiiit  in  whicli  I  have  known  rupture  of  t]ie  retina  to  tali 
place  anil  tlic  |>i\-»etioe  of  tliu  tumor  tu  ix*  rbus  nuuJr  nianilWi, 

Tlta  vision  of  tlw  riglit  eyv  comiut'uccd  to  iupruvc  soon  after  enuclea- 
tion, FMcliing  10  Jiigor  and  *i!Z6  in  onp  month,  4  and  6i'36  tlireo  montlis 
later,  and  1  and  6/ii  sbortly  afterwardi*.  I  urn  iinaltlv  to  my  wlial  was  the 
Daturc  of  tills  trani^ieiit  furiu  of  anihlvupia,  but  I  uui  dtrun^ly  iudinixl  to 
regard  it  ss  de]>eiident  in  stime  way  on  iliu  pn?ii»cnc«  of  tliv  gru^nh  in  tlic 
ollw^r  pyc  Tlio  fiight  was  ivtrfcrt  scvsn  ywirs  later,  and  tJicro  lind  lw«i  uo 
ntliicic  of  ilimnvss  of  si;^ht.  I  Imv**  seen  and  nx^nlwi  u  ease  of  retinal 
glioma  in  wliich,  after  eiiucleatioii,  tbe  sound  eye  ^'ent  quite  blind  witliout 
oplithalrooscopic:  cliange. 

Jiiciwiae  of  Ten»ion  irith  liriinal  Detachment. — Wben  iiiorttasti  of  ten- 
sion occiirtt  in  a  ni8C  of  a-tiiial  d«lacti»K>nt,  even  if  the  eye  lie  not  in  a  fAate 
of  onitc  glati(H>iua  and  tbe  globe  Ih-  -till  tnc  from  geticml  injcrtioo,  the 
cow  in  no  longer  one  nitToly  of  sii^pivioiis  detachtneot,  btit  ie  almost  cer- 
tainly one  of  ehorioidnl  sarcoma.  It  would  be  easy  to  multij>ly  cases  in 
wbieh  chorioidal  sarcoma  bog  )>eoii  oorreetly  diagnowd  on  tliifi  evideuve 
alone,  but  the  following  will  suffice. 

Eiitlinr  Brt-akcll  (Dr.  IJitle),  aged  twenty.  Sight  in  tlie  left  »ye  gone 
for  throe  moatbs  ;  defir-otivc  for  nine  months,  vrlth  attack*  of  dimnctt. 

Tbe  rpliiia  wa*  totally  detaehed  and  crowded  aRainst  the  back  of  11 
clear  lena;  it  did  not  move  alwut  on  movements  of  the  eye.     The  teusiool 
u-as  very  high,  and  there  was  no  tranalucency. 

On  excision  we  found  a  melanotic  sarcoma  the  fiize  of  a  fiil>«>rt  arising 
from  tbe  jxieterior  sejrraent  «t"  the  eye,  fiurroiinding  the  disk  tor  aome  dis- 
tauQf  oil  every  aide,  and  ciioIi»iD}i:  in  its  aubstani'e  the  retina,  which  oould 
en-sily  Ix-  traw<l  from  lieliind  ftirwmxi. 

Jncrwtw  of  Tnmoii  fmrl  litiina!  IMaekment  wHhmd  Groieth, — As  above 
stated,  the  occiuajaice  of  incrcagpd  tenj^n  in  retipal  detachnicut  is  alone 
■iil(firi|'|^f  evidenrc  of  iptra-oeiitflr  ymwlji :  but  if  there  be  also  inflamma- 
tion with  [histerior  synechin?,  and  esjMxrJally  if  the  inen-nse  of  tension  COOMB 
on  only  after  the  u»e  of  atrojtiae,  an  in  the  fullowitig  uisi-,  there  may  ho 
DO  tiinifjr. 

Klizabeth  Wulmsley,  iigcd  thirty-five.  Gave  a  histoiy  of  gmdiinl  fail- 
ure of  vi!=ion  in  the  right  eye  for  eij;ht  months,  commencing  on  ibe  third 
day  alter  her  confinement.  There  hnd  lieeii  no  pain  till  tbe  day  before  ahe 
caiHC  under  my  care. 

■\Vc  found  laiiit  injet-tiou  of  llie  eye.  The  pupil  wils  iKiiind  down  to  tlie 
letiA-<n|Muilc  by  niimeron*  ntlhc^ion^  nt  ihe  lower  part ;  tbe  irie  was  sUghtly 
di:«<x>lorecl ;  tlx'i-o  wna  hot  tdiglit  ilbiini  lint  inn  at  the  outer  side,  not  BuQic-icnt 
to  enable  one  to  ninhe  out  any  details  in  the  fundus.  At  the  nasil  side  I 
thought  I  could  (ietect  Home  <letaehme4)t  of  the  retiua  lar  forward.  Tbe 
tension  wae  normal. 

T  rppnnled  the  case  as  one  of  those  forms  of  aeptie  ! nflamtimf Ion — in] 
this  iuslauce  an  irido-cyclitiB — which  mmetimes  follow  confinement,  and] 
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oidtfrwl  iotliJo  of  jKitasslnni  intcmiillv,  and  Atro{)iiic  iu  Ik>  a)>pli«(I  to  tlio 
eye. 

Odc  nioatti  later  we  Ibiind  the  ceasion  increased  to  a  bi^h  d^ree,  and 
just  lichind  the  kits  at  the  oasal  »ide  one  could  eee  a  rounded,  bnfi'-colored 
irfaiH*  with  \'csi*ls  coiirsinjir  over  It.     I  felt  ooin|»elled  to  change  my  opin- 

of  the  nature  of  the  ca^e,  for  the  presence  of  retinal  detaclimenl,  in- 
creane  of  tension,  and  vuMridar  mats  pointed  with  irrtMulible  Ibroe  to 
anrcoma  of  the  chnrinid,  ami,  further,  the  !«»)  of  eigtil,  preceding  for  a 
peritxl  of  several  niuntlui  the  ucciirrcocc  of  |iaiii  and  injcc-tion  of  llie  eye, 
was  qnite  in  accordance  with  this  view  of  the  ca«?. 

On  iiectioii  of  the  excml  hulb  we  did  nut  find  a  tuinor,  as  we  antid- 
l»tpd,  bnt  only  dcliich nicnt  of  the  rt-tina,  a  fold  of  whicli  was  adherent  to 
tlic  posterior  >iurlHTO  of  the  k'tiM,  nud  liad  given  rise  Co  ttie  ajtpeanujec  of  a 
»olid  growth. 

C/ironic  Locafued  Chorioidifij'  with  Dfpngii  of  Bonr. — TVtju-hmeiit  of 
retina  witii  iucreeaed  tension  may  also  !»  caused  by  a  chroDic  localised 
chorioiditis  tis  in  the  following  (mm-.  Jane  Wilson,  aged  fourteen  years 
and  eleven  month.'*  (Dv.  Little),  had  lost  the  wg^t  of  the  left  eye  certainly 
fiir  six  months,  and  pmbably  it  hail  beeu  failing  for  eightwu  muutlu. 
There  was  no  perception  of  light,  T  =  +ii  ;  the  cornea  was  haay,  the  i«jim1 
dilated  atl  maximum^  nnly  a  very  narrow  rim  of  irin  to  be  seen  tiovered 
with  pigTUcnt  on  its  anterior  Mirface.  There  was  total  separation  of  the 
retiiiii,  whieh  fi)rraf!d  a  funiitl-sliapetl  cavity  pxt^-nding  from  (lio  di*Ii  to  the 
eiltar}-  attachment.  A  dirty-yellowiali  reRex  was  obtained  from  the  interior 
of  the  eye.  The  detached  retina  was  thickened  and  discolored,  and  did  not 
wave  about;  aplasliw  of  blood  could  be  seen  on  it  in  places. 

Duritig  the  few  days  the  ease  was  under  ohHervution  the  haxine.'vi  of 
the  m<-dia  jncptascd,  and,  the  diagna'^i^  of  intru-ocular  growth  liu%'ing  bocn 
arrivwi  at,  the  ej'e  wn.'t  n.>moved. 

On  ftcdiou  of  the  ghtbe  we  found  (lie  detached  retina  moeh  thickened, 
f*pecinl1y  at  il.i  posterior  nttachmcnt,  where  it  forms  a  )>inki8h-gray,  fusi- 
forni  swelling,  whose  tiasfe  in  closely  attheifnt  to  the  diorioid  at  the  teni])urat 
side  of  the  disk.  Tbechorioid  \s  at  tliis  part  much  thicltcncd  and  engorged 
with  blood,  and  ^hows  embedded  In  its  RiilMtanoe  several  plates  of  young 
boite.  Its  Ktruoture  ts  here  qniu.?  continiioua  with  the  fnsitbrm  swelling 
fomictl  \ty  the  iletaclud  n-tina, 

Strat^Oy  euongh,  simx'  writing  the  above  I  have  had  to  remove  an  eye 
froni  thi»  pnl.iciil't«  elder  sirfer,  nyixl  twenty  ytiirs,  for  a  similar  condition. 

Cases  evidciitiy  of  a  similar  nature,  and  giving  rise  to  similar  i;ymp- 

tom»,  have  been  recorder!  b>'  Lawlijrd  and  TroM-her  Collins,  the  former 

under  the  title  of  "  New  Tissue- Fonuation  ou  Inner  Surfaa*  of  Choroid  ;" 

the   latter,   "  Nooplatim   I)etwe4-ii  T'liornid   and    Hetiim."     It  iip|}CAr«  tliat 

these  fibro-plA.'Uic  formations  .itart  in  the  sn]H>rlicinl  layers  of  tho  cborioid 

qikI  bunt  through  the  vilr»iii!i  lamina. 

Simulating  Acuir  Ghtucoma, — Chorioidal  sKtrcoma  often  comes  under 
Vol.  1II.-S4 


DISCASES  Of  THE  CROBtOID  AVt>  VITRB01TS. 


oar  DOtioc  wttJi  all  Uic  uppcaninoes  oP  an  nriit<>  inflatiinuttory  glaucoma,- — 
that  ig,  wilh  incmwrtl  tniKion,  total  or  ncnrlv  tntnl  la«s  of  aighl,  wrvcro 
shooting  pain;?,  general  injertion  of  the  ey«,  a  <lilatpd  and  fixed  pupil,  liazi-^ 
neas  of  the  cornea,  a  shallow  aut«rior  chatubtT,  and  opacity  of  tiie  iii«dil 
It  is  of  tlie  first  importance  in  this  the  stcond  stage  of  ^rconia  to  make  an 
aocurate  dtagDCu^itt.  a^  iridwtoiuv  i»i  just  m  sii-oiigly  uidic-atal  in  glnii<x)nia 
BB  it  is  coutra-nidiaitixl  iu  chorioidal  pareunia, — in  the  former  conditiim 
curing  the  dii^-n^-  unci,  if  douu  iu  time,  rt'atoriug  the  Hi^'lit  |)4>rmanently,j 
whilv  iu  the  luttcr  ojtidition  »iicli  a  |)iixv<liiiv  emdd  only  do  harm  by  dtv 
laying  tho  oniiclcation  tuid  in  all  proliohility  haatciiiu^  the  fatal  iesue  by 
gixnng  rise  to  itjftotion  of  the  neighUiring  tissues. 

On  closely  questioning  the  patient  we  will  often  elicil  llic  information, 
wh<>n  the  glaucoma  i.s  secondan.-  to  iotra-ocular  growth,  that  tlif  Hight  lia« 
be«n  lost  for  wme  (.-onsidorablc  pt-riod  before  thp  onwt  of  inflammation, 
and,  furthi^r,  that  Ihc  pn^inonitnry  iiyin|>tomH  iiKiial  in  primary  glaucotna— J 
t.r.,  tninsreiit  attache  of  puiii,  diinncsc  of  viijlgu,  and  colored  rings,  comingl 
on  at  night  and  d!!>ap])curing  nftcr  a  «leep — have  not  been  observed. 
Another  very  tniporlant  point  in  the  differcnlial  diagnnsig  is  tliat  there  ar 
no  remi^ioQs  in  the  syniptODis,  such  a-s  vie  find  iu  primary  glaucoma. 

Whvu   a.  glaucomatous  eye  in  protruded  and  tdightly  fixed,  this  is 
strongly  in  favor  of  ehorluiihil  wircwma,  and  ii^  du«  to  iofliimmatory 
adherent  to  tho  ext:omfll  wirfaee  of  the  glolw. 

If  all  perreption  of  eight  lie  gone  apid  the  eye  be  painful,  we  would 
enucleate  without  regard  to  tlie  diagnosis,  as  iridectomy  is  nevfiv  of  any  use 
in  glaucoma  which  has  reached  thtt<  titage  ;  but  if  Home  litllc  flight  rcmainsj 
it  is  very  desirable  to  make  a  diagnnftJA,  and  I  have  found  tliv  critiniaitoB  i 
of  the  viftiial  field  l)y  the  candle  of  some  tiervice,  the  rr-teiitioti  of  the  rumI 
side  bdug  t^;uin^t  gluticoma,  in  which  disease,  sh  we  know,  this  {lortion  of 
the  field  is  always  the  ti  r^t  to  go.     In  spite  of  till  care,  however,  iu  the  his- 
tory and  objective  examination,  sarcoma  has  frequently  been  found  in  tost 
eyea  euuelGated  for  glaucoma,  and  iridectomy  has  been  done  in  eyes  con- 
taining sarcoma:  eo  it  is  certain  that  this  mistake  eanuot  be  altogether^ 
avoided. 

Inbra-Oeular  Hemorrhage  ttmvlaling  a  GroHh. — Retinal  hemorrhage  is 
Bometimes  quickly  follownl  by  ghuiroma,  and  if  this  occurs  with  a  »m>glaj 
large  htood-clot  it  might  lead  us  t^  an  crrnneotrs  diagnosis.  Tliis  occurred^ 
with  me  in  tlie  aue  of  an  mlult  who  had  lost  the  sight  of  one  eye.  Th«rQ 
was  ifRTcai^  tension  and  a  large,  dark,  den^e,  opat^ue,  prominent  nrn-'is  in 
tlif  lower  |iart  of  the  fundus;  liaiid-movementj*  tionld  be  recfignijted  only 
in  the  lower  part  of  the  'field.  Excision  rcvi-alfd  eimply  a  %-ery  dark  blooil- 
olot,  si'verai  millimetres  in  thi(-kiKi«»,  lyln^  on  and  closely  adherent  to  the 
lower  part  of  the  retina.     Welister  reonrds  a  iiimiLir  experience. 

Bvigrngn  of  the  SclenAte. — Localined  bulging*  of  the  sclcrotiu  occasion- 
ally take  ]>laic%-  iu  cborioidul  »itxxima,  and,  in  fact,  are  the  rule  in  sarcoma 
at  th«  poHtcrior  pole  of  die  eye,  hs  !n  a  case  of  mine  published   iu  tlic 
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Arefiirf*  0/  OphtfuUmotwfg,  vol.  xvii.  jXirt  2.  Htrc,  a»  iu  oiic  op  two 
otli«rs  of  my  sptvioK^ns  of  Miirviriu  nt  otiiL'!-  piirt.-'  of  llic  cborioiil,  the 
bulf^nj;  corrcepoiidg  vitii  tbesitoof  itie  (growth  ;  but  ihi?  is  not  alM-ays  tba 
case,  as  1  shall  show,  ami,  further,  siidi  biilginps  ocrur  perhaps  moi*  fre- 
r^ueatly  from  other  couditious  thai)  intm-ociilar  sarconui,  as  in  ihc  fulluwJng : 

Jamefl  MacUie  (Dr.  Qlaficott),  agt-d  nineteen.  Lelleii'e  hlind  fur  four 
ywirs;  no  noeulcnt ;  no  |Kiiii  or  iiifluinimition  at  any  time.  Thm-  \va-i  a. 
tai^  ciliary  Ktii pi ly Ionia  iipwanl  ami  oiitwiinl.nliiLh  haii  Ixt-n  iiotictti  by 
ttie  [uttient  for  a  fortnight.  There  wa»  otily  nlight  lottttl  iujcction ;  no  [mm 
or  tcudemefis  on  prcsfliirt- ;  (he  teusion  wtui  very  high  ;  the  lens  was  par- 
tifllly  opaques,  preventing  nn  oplitbiLlmoHtoptc  cxainination.  On  eniioleatioo 
DO  tumor  vins  found,  but  only  (he  staphyloma  fonued  hy  tlie  expansiuti  of 
the  Bclerotitr  nntl  ciliar}'  portion  of  the  uveal  tmet. 

I  niliould  here  mention  that  Dr.  Mnlc^  An^'Ttt<'<I  throwing  n  strong 
light  on  the  outer  mirfnce  of  the  bulging,  to  see  if  the  pnpil  wwild  thus  be 
ilhiminnlrtl  from  behind,  and  he  satisfi«I  himself  from  tills  test  that  there 
was  no  solid  growth.  Tliis  \b  no  doubt  a  tes^t  worth  rememl)ering,  and  is 
very  valuable  as  evidence  of  tbe  presence  or  absence  of  a  tumor  eituuted  at 
the  thinned  portion  of  the  selerotic  (when  palliation  with  the  fingers  might 
also  be  of  9er\'ioe) ;  but  where,  an  in  tlie  next  case,  tlie  tumor  did  not  cor- 
nspond  with  the  Mapbytonia,  it  would  not  be  safe  to  negative  tlie  cxi«teuce 
of  a  growUi  by  tlii»  test. 

Hflrjr  Gradwell  (Dr.  Little),  aged  (hirty-tliree.  Viuon  bod  in  lefl  eye 
three  monttis;  read  No.  19  Jilger,  Then'  wa»  »  large  »e]iar»tiun  oi'  ibe 
retiiui  Mote,  T  =  — 1;  Patient  rrtnrned  iu  two  months  with  T  —  +  and  a 
inlisry  titaphylomn  'lAoec,  On  enucli-ation,  the  lower  half  of  ibe  eye  was 
found  to  be  twiipi(Hl  by  a  melanotic  sart'ontn,  and  the  staphylnma  al>ove  was 
quite  free  from  the  growth.  There  wii»  eomplcte  drtaehmeni  nf  the  retina. 
(Fig.  3.)  The  rapidly  tbrming  .■itapliylomn  in  tuberculosis  ha»  l>eeii  already 
referred  to, 

Jiupture  of  the  Cap»aU  of  the  Eye. — Fig.  4  is  a  fine  example  of  niela- 
Doticrareoma  whieh  Iiuh  reaelied  the  thinl  stage,  ibe  portion  of  growth  uut- 
8Jdc  tlic  sderotic  being  nearly  as  large  us  tliat  witiiiu  the  eye.  The  patient 
was  a  woman  aged  (lAv,  and  at  the  date  of  llie  enuetuatiou  the  tension  was 
Oonnal,  the  lens  wii*  opat^ue  aii<I  cali-areoiis,  there  wa»  no  anterior  chanilxrr, 
and  tlie  iris  was  odbereut  at  i«ever»l  points  to  the  leus-cniunle.  She  hnd 
,  been  seen  by  a  competent  obi^rver  si,\  yeai-s  before,  who  had  dingntieeil  the 
loomlidoD  as  "old  iri<lo-eh(iriuiditie  witli  riliary  Maphylnma." 

The  great  power  which  the  selerotie  poaHesM-ji  of  retUHting  for  years  the 
action  of  sarcoma  lias  an  interesting  )mriilli'l  in  llie  case  of  anotlier  fibroun 
irtrarttirc,  the  large  bltKMl-veftscU  of  the  iimlis,  which  may  ofirn  \n-  seen,  on 
the  operating- table,  runiiing  uninjureil  through  a  huge  sHrconiulous  gro^vth 
whieh  may  iiave  extensively  involved  tlie  other  tissuee. 

The  growth  niny  make  its  (*cn|)e  throtigli  the  cornea  when  this  gtmctnre, 
as  sometimes  happens,  luidergoes  ulceration. 
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Oin«  llii"  cnjisiilfi  of  ihe  eye  lias  given  way,  the  rate  of  g^t>^viIl  in  the 
tiiiuor  Ix-com^  miinli  luore  ra(>id,  and  a  large  fimgnling  1110.4.4  in  (ontied. 

Epiadfrai  Nodules — When  eiiLtt-lfiral  noduhis  are  prraant,  thev  ocviir 
near  the  enininrp  uf  th*-  opiiir  iicrvir,  or  at  t\u:  equator,  tlir  juilh  uf  «xit 
being  aluug  the  track  ol*  u  pei*i'orating  bltxxl-veseiO  ;  hot,  as  tlicec  nodules 
do  not  occur  farther  forward,  their  pr«c-nc«  is  roMgdiaed  onlv-  ou  the 
exL'Uiou  of  tii(>  globe- :  hinKv  (hey  cuniint  htt  used  aa  aiilM  to  diugiiusis. 

Protracted  Canxx. — The  coiirK!  uf  earcouia  is  suuictioHS  wry  proLrartal, 
as  18  well  illustruted  in  the  foll■lu■iIl^ : 

Ji-rvmiiUi  Turner  (Dr.  Glaswjtt),  »pA  forlv-dglit,  stated,  withcHit  being 
qtipstionod,  that  he  limJ  Ixwn  s«m  al  tliis  lKut]>itHl  ajventecn  y*are  ago,  and 
W38  then  told  by  Mr.  Windi^oi'  that  he  hiu)  a  cancer  at  the  back  of  the 
eye,  which  ought  to  be  removed.  He  declined  o|>er:ition,  however,  nnd  the 
eye  kept  free  from  jmiii  until  ^juite  recently,  when  a  small  Ma<-k  knob 
a|i]iearL<d  through  an  ujKTitiiT  in  the  anteriur  jmrt  of  the  r^hruuketi  giuU'. 
Fig.  b  represents  an  aiit4-n>-)m!»terior  seetitjii  of  the  eye,  uiid  Hhonii  a  mda- 
notic  itareoma  with  »  spicule  of  bone  iii  its  iuterior,  by  no  nuan^^  a  common 
o<x-uiTence  in  this  condition,  but  not  tK^rly  nj  rarv  us  the  formation  of  true 
cartilage,  cxampk-s  of  wliicli  Iiave  btvn  rt-oorded  by  Kuapp  and  All. 

Hhrwikcn  Glubi-t. — Von  Gmrle  loii);  ago  puiitted  uiit  that  phthisical 
bullM  doiiictinict)  cuntahii.'d  eurcomutoiis  givwtlm,  and  that  ^ucb  .shrtinkeii 
gloljcsf,  idthoiigh  often  the  site  of  severe  :t]M>iitaneiini>  [Mia.  were  fiwe  fn>iii 
londcmcss.  slioitenpd  in  their  antcro-pwt^'rior  diameter,  and  oflen  piishwl 
out  of  the  orbit  hy  a  sarromatone  mass  Wbind  the  eye, 

One  fi'ei^nently  ivads  accounts  of  sarcoma  occurring  in  lost  and  shninken 
eyes,  which  are  hence  su]>poii«d  to  be  e6|iecially  liable  to  this  afTection,  but 
I  fcel  pretty  sun'  thai  theKc  have  hcvn  riwlly  exaniplcH  of  wiivonia  rausiiig 
phthiiti.s  bidbi.  Simli  a  ra-«%  witJi  the  corn-ct  explanation,  is  n-coidMl  by 
Guttniano,  in  wliicli  the  growth  liad  bein  pi\isc'nt  for  thirty  yeans. 

Iniio-iyiiilfftig. — Scjinnitioii  of  the  iris  at  it«  ciliary  attachniont  often 
oceuru  in  ^reonin  of  the  ciliary  body  from  direct  implication  of  tito  bsm.' 
of  tlie  irix,  and  is  of  great  diagnostic  importance  in  ihi.s  condition.  ]  ara 
ut»t-  aware  that  it  evi-r  take:^  place*  in  »ari-oma  ooiiflni'd  to  lh«  ehorioid 
proj*r,eveii  when  the  ten!<ii>ii  is  very  high,  iior  do  1  recall  its  oivnn'eiwje  in 
primary  gliiticoma:  heiiee  I  Iwltevo  that  simple  increatte  of  IcitKiun  has  i\o 
jilace  in  its  prothiction  ;  and,  further,  tlie  tension  ha»  ))een  normal  or  ftub- 
Dornml  in  the  cases  I  have  seen. 

Simulatinp  Chronic  Jnfit. — In  very  exceptional  cases  a  surcoma  may 
come  before  tm  with  the  apitearancvti  of  a  simple  ehmiiic  form  of  iritis  or 
irido-evtlitis.  with  eloMun-  of  the  pnpi)  and  oimcity  of  (he  media,  unntteiHled 
by  iucrvjf*e  of  tension,  paiu,  or  injcctiou  of  llic  eye,  Tliv  t'd|yw■iI^^  twH', 
wliieli  I  puhliehed  In  the  OphUialmic  Rrrirw,  Dcoembcr,  1S91,  is  the  only 
example  that  luiseoiae  under  my  of>«ervalion. 

Mnic,  agcxl  sixty,  consulted  me  on  account  of  loss  of  si^ ht  in  the  left 
eye,  wliicb  had  been  failing  for  about  eight  months,  and  was  uuatteiidcd 
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by  paio  or  iuflaninmtion.  There  was  no  peiwplion  o(  light;  tho  tension 
wfM  uurinnl;  tlicre  was  just  a  tmw  uf  injectiuu  uf  the  eye;  tht-  pupil 
vfta  uf  tuotloratr  n'lxip,  but  Ixtniiil  down  ti>  the  louR-tiiptttile  \>y  iv\fm\  lullic— 
!iu)iii(;  the  iris  wa.1  son)<'w)i(it  cIogt-ticriit<'<l,  riil<lt.->h  hrunii  in  culur,  nnd 
bulging  ID  pliirrs  ;  th4>  PHrnni  nnd  iippiircntly  tiif>  Ivxm  wt>rc  tninHpnri>iit,  but 
no  reflps  whatrwr  could  \k'  oi)l}iinnl  by  tlic  oplitlialmoBcopp, 

I  onlcrecl  liiin  to  titu.-  atrupiuv  and  see  me  ugain  Kfaortly,  hoping  that  I 
should  then  he  able  to  illuminate  the  eye  aod  arrive  at  a.  dia^oeis.  I  waa 
calkxl  Ut  ei*  him  ihrw  days  later,  ueuI  lotind  the  vye  of  stony  hardni?f», 
mudi  injctrUil,  uiid  cxoimivdy  |KiiuI'ul.  Tht-  pupil  wa«  very  ulighlly 
ditntitl,  untl,  tif  IkToit,  nu  reflex  was  vbtiiiiiublr.  TIk-  niropint]  wa»  »t  oniv 
»<toppcfl  and  e^iTini*  Hiib)>tit iitiil.  A  hyjxxloriii ir  injection  of  morphine  wiut 
given  each  uight,  and  ioxl  coaiprcBeos,  and  »norwartlg  hot  fomontnlions, 
werensKl. 

In  s|>)t«  of  all  ihcoe  n]<^ai>nrRi,  the  eye  remained  glan<i>nintoit!)  and  tJie 
pain  did  not  In  ihi^  loimt  abat<'. 

Oil  thinkinj:  ov<>r  ihi>  featuntt  of  the  ca.sp,  it  apiwaml  to  nu*  unlrnable 
tliat  a  diniiiit;  and  jKiinlrjin  iritis  could  utterly  di^tmy  the  itiglit  without  any 
eiiHoktng  or  even  dimuuition  of  leiif-ion  <>f  the  (jlolx- ;  and  on  ch)wly  (]ue»- 
tioiiio)!  the  patient,  it  was  aseertaincd  tlnit  tlie  dulnces  of  sight  hejian  an  no 
o|«<pie  hiaek  Blmdo  from  abvtre  (not  frtuii  the  naisal  side,  a*  in  glauoouia), 
which  kept  gradually  extending  iu  n  dounward  din-dion,  aud  I  t'dtcon- 
viocfd  from  thiw  that  I  hail  (o  deal  wiili  an  intni-ix-nlnr  growth. 

On  «0(4ion  of  the  exoisKni  »»yc,  \y<»  foiaul  (hat  it  \v«.<  mun-  than  half 
filh'd  with  Ml  intensely  mclanotir*  sawomn  of  the  eliorioid. 

Id  8udi  aises  n^  thi.-  nhovc  thp  use  of  atropine  lins  been  rtromnieDdw! 
for  the  pur|»6e  of  diagnosiB,  the  su]»ervention  of  ih^-  glautviiiatotis  Mage 
showing  the  presence  of  a  growth  ;  but  I  niunt  &ay  that  J  hatl  no  such  idea 
in  view  wlien  I  ordered  tliia  ajrcnt,  »nd,  further,  I  do  imt  think  tins  tesi  is 
rrliahlc  when  iritic  jid Iu-mJoiis  are  preiw-Ht,  as  is  ahowu  in  the  fiw?  of  Kllza- 
bi-tli  Walmsloy  (p.  368). 

Eai-ly  Staffc. — In  winiima  at  the  e(niator  or  near  tho  eitiiirj'  region  no 
romptaifit,  as  a  ndo.  is  mndo  till  the  tumor  ha^  attained  a  coneidcroblo 
size,  and  in  tJic  large  majority  of  eases,  when  seen  by  the  stii-geou,  only 
D«  opiuioD  cat!  be  enlt.Ttaiuod  as  to  the  uutiire  of  the  ophthuluioscopic 
'efiaiigcs.  (hi  llie  otlur  Imud,  in  ttareiima  <i>miuoucing  at  tli<'  mm-uln  the 
patient  i«  very  soon  aware  of  HomethJng  wrting  with  the  Hight.  and  for  this 
reMoti  we  fthall  he  odled  upon  for  a  diagnosis  at  a  very  early  stage  nf  the 
growth,  when  oltservera  of  great  espcriencv  and  rocoguiwd  skill  may  fail 
to  make  out  the  true  condition,  nu  in  iii&es  recorded  by  Itowman,  liutetiin- 
fiftn,  La.W9on,  and  Otto  Becker. 

I  had  a  caw  of  thw  kind  under  my  care  some  years  ago  and  iitt*rly 
lailcd  to  diagaosc  it. 

Samuel  Doue,  aged  lliiriy-niue,  e(im]>laitii>d  of  dimtinvt  of  sight  in  the 
right  eye  for  three  weeks.     The  vision  was  6/36.     A   little  above  and  to 
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^^^^.^  ^tainly  seen  a  few  cases  of  central  chorioidal  changes,  notably 
yj^^^^^^^'tal  pigment-spot,  very  closely  simulating  Baroomar  which 
^^*-^_»^7*^  be  of  this  nature. 

■^C^^"^  Sftope. — The  following  case  is  recorded  on  account  of  the  very 

^~*     "VT^Pe  of  the  growth.     It  could  not  be  seen  opbthalmoscopically, 

^^■^,^^^*i  been,  I  think  it  very  likely  that  the  diagnosis  might  not  have 

^^ 

^-^^        Fletcher  (Dr.  Little),  forty-one  years  of  age.     The  left  eye  had 

^^^.     ^^'ve  for  nearly  two  years;  painful  and  bloodshot  for  about  four 

'X^^^     The  episcleral  vessels  were  injected,  the  anterior  chamber  shallow, 

^■*  ^^1  semi-dilated  and  motionless,  the  media  hazy,  the  fundus  invisible, 

^>«  ^  tension  increased. 

^-^     ^.  6  represents  the  upper  half  of  the  eye,  with  a  flat,  cake-like,  pig- 

;-;i/^i  sarcoma  reaching  from  the  disk  to  the  anterior  part  of  the  chorioid 

^^^  temporal  side.     It  is  only  slightly  raised  above  the  level  of  the  sur- 

^     ^ing  chorioid.    The  free  surface  shows  several  rounded  elevations,  and 

.^^^"^\ie  retina  so  closely  applied  and  adherent  that  even  in  microscopic  sec- 

^  Acre  was  no  separation. 

-V  have  not  seen  another  example  of  chorioidal  sarcoma  with  this  un- 

J^^^J  shape ;  bat  it  appears  that  carcinoma,  which  is  exceedingly  rare, 

^^»  unlike  sarcoma,  is  always  secondary,  takes  this  cake-like  or  shell-like 

LeiKo-Sarcoma. — Non-pigmented  sarcoma  is  said  to  be  more  frequent 

7"   "the  younger  patients,  and  in  the  middle  or  anterior  portions  of  the  cho- 

^^id.     We  meet  with  one  for  every  ten  or  fifteen  of  the  pigmented  variety. 

«kave  myself  seen  only  two  well-marked  specimens,  the  cut  surface  in  one 

*     these  being  almost  as  white  as  paper.     The  patient,  a  man  aged  tbirty- 

"^■«,  came  under  my  care  with  a  large  yellowish-brown  tumor  at  the  upper 

^*rt  of  the  fundus  of  the  left  eye.     The  vision  was  reduced  to  fingers ;  the 

^^ugion  was  slightly  diminished. 

The  pigment-layer  of  the  retina  invested  the  entire  free  surface  of  the 
growth,  so  that  it  was  only  on  slicing  off  a  piece  of  the  tumor  that  we  be- 
came aware  it  was  a  leuco-sarcoraa.     (See  Fig.  7.) 

The  other  specimen,  of  which  Fig.  8  is  a  representation,  was  from  a 
patient  of  Dr.  Little's  whom  I  was  afibrdcd  an  opportunity  of  seeing,  and, 
as  in  the  other  case,  the  ophthalmoscopic  appearance  was  by  no  means  so 
striking  as  the  pathological  preparation. 

I  should  im^ine  that  an  ophthalmoscopic  diagnosis  of  leuco-sarcoma 
in  contradistinction  to  melanotic  sarcoma  could  be  made  only  either  when 
the  pigment  of  the  hexagonal  pigment-layer  was  absent,  as  in  the  albino, 
or  where  this  layer  had  been  broken  through  by  the  growth.     (Fig.  9.) 

TreaimeiU  and  Diacfnosia. — Nothing  sliort  of  extirpation  of  the  eyeball 
is  of  any  use  in  chorioidal  sarcoma,  and  this  ought  to  be  done  as  soon  as 
one  can  make  a  positive  diagnosis. 

The  optic  nerve  should  be  cut  as  far  back  as  possible.     I  find  from 
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measureinpats  that  one  may  often  ciit  it  from  fourUcn  to  »ixti<«D  millimetre* 
loDg.  If  aiW  excisiou  of  the  eye  the  nerve  is  fountl  to  bavi-  been  out  too 
horliOiiesbould  enduivor  (upicU  up  aud  excise  &s  lung  a  picw  &«  possililv, 
^— by  no  nicuiiH  an  va»y  pi-oc'titliiiy, 

TlieiX'  aw  l«o  <laiig<'i'!*  wliicli  may  urise  mftcr  rctuuvul  of  Ui*  eye,  Th« 
oiwi8'*loc«l  rcciirrciiw'' of  tbe  gruwtb  in  tlic  orbitnl  tissues,  requiring  m 
secomlan.' o|iomtion  ami  nnt  nwesaipily  fatal,  ami  the  other  "  nietftstBsie** 
to  distant  ort^n.'r,  nhvays  sjiecflily  fatal. 

Aa  Fucha  points  out>  local  recurrence  means  tliat  some  bud  of  tlie 
proc«sa  has  been  ]vl\  in  the  orbit,  while  melaHtaaii*  iin|iUes  the  presence  in 
the  drc'ulatiim  of  Iiimor-ei'lls, 

The  fornitT  oiurh  raivr  condition — alxtut  eight  per  cent, — may  praoti- 
otlly  be  ultugctbcr  prevented  by  early  enucleation,  while  tbe  latter,  wliicli 
«>n»titutcs  the  c^hici"  source  of  dauger,  may  start  at  any  period  of  Ihft 
primary  growth. 

Tlic  two  proLi'^.scs  aR-  (jnitc  distinei,  A  potit-nt  may  die  of  cxbaiisiiou 
from  local  ivcuiTCnce  without  u  trace  of  mcUiistusu  being  found  ou  poet- 
□lortcai  cxuiiiiuatioii,  and,  an  is  well  kuowu,  tlic  eouvcrae  of  this  ii>  much 
more  eominon. 

If  local  recurrence  takea  place,  it  is  usually  recognizable  Trilhin  a  very 
fcvi*  mouths  of  the  enucleation,  althuugli  iu  some  rare  instasoes  not  for  a 
much  lunger  jtcrlud. 

Under  tlime  ctreiini.'^taneeH  it  is  always  advisable  to  clear  out  the  entire 
contents  of  the  orbit,  which  in  best  done  in  the  following  manner.  Tbe 
lids,  having  l>een  dicunile*!  by  free  fiection  at  the  outer  caatlius,  are  kci>t 
separated  as  widely  as  poHsible,  aiut  an  inciBlon  is  th«)  ntsde  all  round 
the  margin  of  the  orbit,  within  tbe  lids,  down  to  the  bone.  The  orbital 
perioateinn  is  detached  a^  completely  as  poiwiblc  by  means  of  a  raspatory, 
nHcr  which  ifai;  orbital  contcnlA  im*  N-i»-d  mid  drawit  forward  by  mi-ens  of 
A  tftrong  pair  of  teminiltim  forivp'',  divided  di-we  to  ihe  nj»ex  of  tbf  orl>it, 
and  removed.  After  arrest  of  the  hcmorrbage  the  cavit>'  is  BtiifTod  with 
iodoform  gauze.  This  procMMMiling  Is  often  followed  by  a  pernuinent  cuiv, 
for,  fortiinaloly,  it  is  very  rare  for  the  recurrent  nodules  to  spread  to  the 
bony  waWa  of  tiie  orbit  or  to  make  their  way  into  the  cranial  tavit\', 
Pflfiger  removed  a  melanotic  sarcoma  which  liad  already  attacked  the 
whole  orbit,  the  antrum  of  Higliniore,  and  the  intra-erauial  jiart  uf  tbe 
rvc.    After  death, nix  munilis  Inter,  tiicn*  was  found  iDtru-craiiia!  sarcoma 

the  hose  of  the  ^kuU,  with  mclaiitascfi  in  tbe  xkln,  lunacies,  and  sufouA 
membranes. 

Infillration  of  the  orbit  is  to  be  feared  only  when  the  ere  has  been 
glaucomatous  for  some  time,  mure  especially  when  perforation  haa  already 
taken  place,  and  in  the  latter  cmnditJon  euucleatJon  dIiouUI  always  l>e  com- 
blood  with  removal  of  the  orbltJil  contents. 

Ah  liefore  mentioned,  re<*uiTenoe  in  the  orbit  practically  never  takes 
place  when  enucleation  is  done  in  the  first  stage,  but  it  may  esecptiooally 
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occur  before  [X'rlbration  ran  W  made  out  liy  ttie  nuked  rye,  and  in  tiwae 
casiit  niicroBoopic  examination  shows  inftltration  of  llir  sclerotic  witL 
pigment. 

Metastasis  to  internal  oi^aos,  by  far  the  cbief  cause  of  deatb,  may  take 
place  at  atiy  stage.  It  occurs  almost  im'ariably  witbiu  two  years  of  tlie 
date  of  operation,  and  in  nttiniuting  llie  iinojHjruuu  of  ouch  we  include  otily 
suci)  a»  are  well  at  least  tlircc  yc-ans  afU-r  reuio^tvl  of  tlic  eye. 

VoQ  (iraefe,  wriliii);;  itiniiy  yi^ni';-  ago,  tmid  tbat  Ii«  tiui)  Dcvcr  seen  a  eaee 
well  more  tlmn  fotir  years  at^r  upL'ration,  aud  Fuclis  in  two  hundred  and 
forty-three  collected  cases  found  only  ntx  per  cent,  alive  alter  four  years.  I 
ice)  aire  that  Kome  source  of  error  bus  crept  iu  here  :  at  any  rote,  no  otJicr 
obeerver  cetitnatea  the  cures  at  so  low  n  nit«, 

Among  tweoty-tbroe  etiuclcutioiit)  for  cborioidal  garMtna,  I  found  that 
fwirtwen,  or  about  niity  per  oeiit.,  were  alive  and  well  from  three  to  ten  years 
aftf-T  operation,  u  proi>»rtiou  of  eiirea  which  agrees  very  cluscly  with  Martin's 
eixty-tu-o  per  wul,  in  thirty-five  uiki-m  iiml  Liiwlord  and  Cullia.t'iH  fiAy  |K;r 
cent  in  se^-enty-niiie  cast«,  lliongh  con»idcnibly  higher  tliim  Freudenthul's 
thirty-^veii  pL-i*  cent,  in  (weiuy-luur  casos  and  Fuclis'a  twenty-throe  ]>er 
cent,  in  seventeen  cases. 

From  my  own  frxpericncc,  1  should  aiy  thiit  fifty  per  cent,  may  be  reolc- 
ooed  a«  permanent  clings. 

X  can  confirm  Fucli^'?  interesling  observatiun  that  the  eln^at  wbieb 
the  eye  is  eniideale)  has  little  if  anything  tu  du  with  the  occurrence  of 
metaetaBis.  For  example,  one  of  my  caiMH,  in  which  tbe  eye  waa  enucle- 
ated in  the  third  stage,  auil  when  ibe  growtli  bad  alreaily  been  prc«tent  for 
seventeen  yraru,  recovered,  while  two  cases,  in  whieh  tbe  o|>eratioii  wat  per- 
formed at  u  very  early  period,  with  vision  of  6/36  and  IQ  Ji^er  respectively, 
difd. 

I  do  not  (eel  justified  in  drawing  any  deduction  as  regards  prognosis 
from  tbe  histological  ehariietens  of  tlie  growths  in  my  own  caacs,  although 
I  aixvpl  aa  probably  true  the  ofl-i-eiieittwl  dictum  of  the  luicrusi-opists  that 
tbe  round-celled  and  liigldy  viutcutnr  growtlie  arc  more  malignant  tluiu  the 
^ndle-<x-lt<.-d  and  loe  viutculnr  one«.  An  examination  of  the  iiges  of  tlio 
patients  in  my  own  aum  wems  to  point  ver>'  decidedly  to  a  better  proj^nosig 
for  tlie  youthfid  than  for  tboHe  of  more  advanced  years.  The  average  age 
of  the  recoveries  ia  ''IS.?,  of  ibe  fatal  cases  52.1,  tubowiug  a  dilTereiice  of 
I3.S,  and,  what  ia  perhiifis  Mill  more  striking,  ilie  four  unusually  young 
patienti,  agetl  respcetively  seventeen,  twenty,  twenty,  and  twenty  two,  are 
all  to  Ix;  found  in  the  liftt  of  recoveries. 

Tbe  subject  apjiears  to  liave  received  very  little  attentiou  ut  the  bauds 
of  English  ophthalaiic  surgeons,  and  in  the  text-books,  wllli  the  exw|)tion 
of  Berr^-'a,  wbcre  it  is  gone  into  very  thorougbly,  I  do  not  find  any  refer- 
ence to  it. 

Physicians,  on  tlic  other  linml,  bavc  not  been  slow  to  reodgnlze  intra- 
ocular sarcoma  as  tbe  source  of  diruiu-nnini)(<HJ  diMsiiK  of  a  similar  nature  in 
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other  parts  of  the  body.  Miirchison,  ia  tho  second  edition  of  bis  work  on 
Diseases  of  the  Liver,  1977,  meutioiis  a  tiaae  of  spindle-cclIed  sarcoma  of 
(lie  livor  in  ii  man  aged  lliirty  wlio  sutfertd  from  [miu  in  the  right  ^Ute  for 
I'ightoeu  inontks,  with  enlargement  of  the  liver  for  one  raoiilb.  The  left 
eyeball  liwl  been  ('xcis«l  liy  Hulke  for  nmlij^nsnt  tumor  nine  yenrs  before, 
the  &iglit  liaviiig  be^ti  failing  for  two  years.  Tbc  patient  died  in  iwvlve 
montli  from  sarcoma  of  the  liver,  which  weiglied  twenty  |x>uucl9.  There 
«■».«  no  vomiting,  aseites,  or  jaiiutlii-e.  Wii-kliam  Lrgg  (Lttnnl,  1883,  vol. 
ii.  p.  1128)  read  at  the  I*atli<ilogi<Bl  SiM-iety  of  London  the  owe  of  ■ 
man  aged  fifty-«eii-eu  who«;  left  eyeljall  had  been  removed  by  Streatfeild 
for  melanotic  sarconin.  Six  montlis  before  dtatb,  Harkeuing  o(  the  skio 
took  place.  Ttiii^  vftis  utiifurm  autl  not  Id  jiatrhe^,  wao  mo«rt  marked  on 
the  fsAx  aud  neck,  less  so  on  tbe  banda,  and  not  an  obvious  on  the  rest  of 
the  body.  Norman  Moore  (T/ic  Lancet,  18S9,  vol.  i.  p.  fiiT)  !<how<^d  at 
the  Ptttliologiral  Soeicty  of  I^iidou  a  t^rcomutous  liver  vrcigliiug  MXtcca 
pounds,  wliicli  ■xjcurri'il  in  a  niiui  ugml  fony-e^bt  who  bad  Itcvn  ill  four 
months  and  whose  right  eye  hod  been  i*eiiiovcd  for  melaootie  sarooma 
three  years  befoi^.  At  the  same  meeting  Sir  Williaiii  LaureiiLV  mentioned 
tnu  fatal  ca»e6  after  removal  uf  eyt-»  coutuiniug  gruwthd.  I^uudby  {Sir- 
mtngham  Medical  Jotu-iud,  18&1,  p.  147)  itieutioii«  a  enM>  of  widely  spread 
melanotic  iiarTOinfl,  with  melamirin.  in  a  woman  ngrd  forty-one,  whose  !ef^ 
eyeball,  shrunken  from  an  old  isjiiry  received  in  childhood,  eoiitained  a  mela- 
Dotie  sarcoma  whiob  bad  burst  through  the  solerotic  and  formed  a  tumor 
oiitaide  the  ^ze  of  a  Iwntam'e  <^g.  The  autliur  considered  this  to  have 
been  ttic  starting-jvolnt  of  the  aHection. 

The  necondary  growths  are  usually  l>ut  by  no  meons  always  jtigotented, 
even  when  the  primary  growth  ia  of  this  character.  Tfacy  occur  gener- 
ally in  the  liver  aud  stomach,  but  often  also  in  ibe  lungs,  heart,  kidneys, 
intestinal  mucous  membrane,  eUiu,  serous  membranes,  mid  mu^-lee;  very 
rarely  in  the  cranial  and  spinal  cavitim. 

At  the  )K)ffl-nt<»rte[ii  examination  of  otic  of  my  coses  wc  found  the  mt- 
comatotis  miiiw  limited  to  the  Hpinul  iikvity,  filling  u])  the  space  around  the 
cord.  During  life  the  patient  had  occadional  wmknotut  of  the  lower  limbs, 
with  )>aiii  in  the  back,  retievod  by  ooustautly  lying  on  his  face  with  a  pillow 
under  his  belly, 

Kratise  found  black  moleciilea  in  the  vomit  and  iinne.  Von  Jakscb'a 
tefit  tor  melanin  in  the  urine,  wbich  is  turned  black  by  the  addition  of  per- 
cbloride  of  inm,  might  bi*  u.<^ful  in  giiHiig  a  prognosiit. 

Before  k-aving  the  Hubjert  of  rhorii>i<la]  growtbd  we  mIuiII  ouike  some 
remark*  on  some  forms  of  tumor  otlier  than  sarroma;  Init,  ns  tlicsc  are  vety 
rarr-,  pn-'jient  no  distinctive  opbtiinlmosoopie  A)>)>eanuicofl,  and  are  chiefly  of 
patholoj;i(«l  inteiTflt,  a  brief  iiotiw  only  is  re*|iiircd. 

Of  late  years  there  have  been  reconled  some  fifteen  cases  of  carcinonta 
which  difler  markedly  from  Rnnvimn  m  tlie  following  particulars:  ihey 
often  affect  both  eyes,  one  shortly  after  the  other ;  they  are  always  aeanidtuy. 
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tLi-  jiriniarv  growth  being  in  die  torji^  majriHty  in  the  mamma,  very  rurcly 
in  the  lung  or  th«?  liver  ;  th^y  are  ti^hti-ih  yellow  in  color  antJ  ^lioll-tilcc  iu 
fiha]»,  spreading  lar  lonvard ;  pain  Is  iiHiially  piTsciit,  and  dratli  tlwaj-g 
takes  place  rapidly  from  nndcly  spmtd  mptustiiAee, 

Jennings  Mills,  Lavrtbrd,  k".  Gitilini,  Schii-stt-Gpiniiseus,  and  Xordenson 
record  cases  of  cavernous  angiunia  of  tbe  oliorioid.  Tiiis  form  of  growth 
oowira  iu  youDg  people,  and  'a  nsuiUly  ussoeiated  witli  cungviiilal  uievus  of 
tlie  latie;  the  tuiaon  have  bwu  reccguiu'd  only  on  excbiioa  of  lo»t  uud 
jKiinful  cym  with  incitMbw*]  K-nnion.  In  Giiiliui'M  com:  tliv  growtti  wm 
cooiiwmmI  of  roumU'd,  clongiitod,  mid  \'nriuii»dy  siuijxxl  H{>u<.x«  of  ull  mj-xm, 
clo«ely  pecked  with  red  blood<<-orptuicl«s,  very  few  white  ones ;  tbc  spnocs 
were  lined  with  endottieliiiiu,  and  separated  by  very  line  connective-tissue 
^IntixL).  The  tumor  originatMl  in  that  part  of  the  choriotd  adjacent  to  the 
8Uprs-<;lturioid. 

Plexifomi  anfrio-fibronifl  and  eneliondronia  bnve  also  been  met  with. 

DISEASES  OF  THB  VITBEOtTS. 

The  vitr«o»i«  i»  a  eolorUsR,  transi>nri-'iit,  gelatinous  VhIv  trhirh  fills  the 
posterior  cavity  of  the  eye.  It  is  completely  envelo]M?d  by  a  delicate  traas- 
parent  stmctnre  called  the  kifoloid  membrane;  ita  anterior  surface  is  bol- 
lovred  out  to  receive  the  cr\'Bta]liu«  lens,  and  on  itn  otlier  aaperrts  it  is  in 
tnuiicdiate  contact  with  the  ciliary  body,  llie  retina,  and  the  optic  dink. 

The  nutrition  of  the  vitreous  U  d(tp«'ndeni  upon  the  ve»wls  of  tlii>  ciliary 
body,  and  to  a  leaser  extent  iijMtn  thow  of  the  retina,  but  iio  vessels  enter 
its  siibetauce.  It  is  lnivers«l  fmm  In-hind  forward  by  the  htfaioid  canat, 
a  perfectly  transjuarcnt  tiibe  two  millinictirs  in  diameter,  extending  from 
the  o[)tic  disk  to  the  |)0£terior  gurfaix'  of  the  long,  which  during  fadal  life 
cndoeiai  the  hyaloid  artery,  nnd  aftiTwards  servps  as  a  lympb-chnnnel. 

Forty  year*  ago  Hannover  and  BrQckc  showed  that  the  vitreoue  body 
oooHLsttf  of  n  scmi-fliiid  portion  eucluBcd  in  the  meeboe  of  a  tTauf^pamtt 
frsjuework  of  delicnte  septn  arranged  cuntvutrically  to  its  surfaM^,  and 
tvcent  observations  by  Straubo>nfirm  ibiw  view.  Thcsemi-flnid  ixirtion,  a« 
«bowu  Xjiy  n.  Virehow,  may  be  filtui'd  away  throu);b  fine  muKlin,  li'aviug 
did  tiny  Dtembnmes  in  the  re^idnv.  Straub's  obsrrvationK  show  that  most 
of  the  septa  arL*  fn)m  the  region  of  the  ora  serrato.  some  frtim  jirtrts  ante- 
rior to  ttiin,  and  others  from  the  o|)I)c  disk.  There  is  no  endotheliiiDi  on 
tlie  dividing  mentbranc^.  Iu  con.'yequen<%  of  this  arrangement,  when  an 
indsKHi  U  carefully  made  in  the  ctiaXn  of  the  eye  .•k>  ba  not  to  divide  the 
septa,  tbe  vitreous  bulges  through  the  wound  hut  does  not  escape  ;  if  now 
pricked  it  readily  esnagim.  a  probable  explanation  of  •lome  of  tbe  cu.iai  of 
so-called  fluid  vitreous  met  ivith  in  n>]M>rtii, 

MicToficopicaUy,  the  healthy  %'itreous  shows  only  a  scanty  number  of 
minute  fibres  and  rounded,  stellate,  and  spiudle-fibaped  cells.  The  cellular 
elements  are  luoie  numerous  in  the  region  of  the  oni  senata  and  of  the 
disk. 
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Tlie  posterior  half  of  the  vttrrous  sliows  iK»rcc1r  any  adhesion  to  the 
rplina,  and  fnllc  nway  of  it»  own  weight  when  a  »c<7tion  of  the  crclxill  is 
matlc;  th«  aiiti-rior  Imlf  ie  mor«  tleuse  snd  n<lh<«ive  and  ruthur  strongly 
attached  to  iho  ciliary  body. 

Many  of  the  changes  to  be  di-nuribed  nro  probably  no  more  disease  of 
the  vitreous  than  is  tW  hnziiic^  of  tlic  aqiieoiia  in  irJlis  dittctiM:  of  the 
a<jii«oiii>  linmor,  but  arx-  jtWi-d  iincki-  ilii*  hauling  b<Kikii^>  tin-  vhang«v  in 
the  vitrPoMB  may  oft^tn  be  the  only  visible  sign  ol'diwaM  in  the  oyc  and  the 
direct  muse  nf  tlir  defect  of  sight. 

PaittUnl  ntjatiii". — Piinileiit  iufiUration  of  the  vitreoiia  lias  ulreody 
\>ven  mentioned  ae  one  of  tlie  <:baage»  in  panoplithuhniUt*,  bnt  it  ia  only  in 
th*  ieas  scvtTC  casen  that  this  eondition  ain  lie  recogniwtl  elinically  by  the 
cliaracU-rietJc  ydlow  reflex  seen  through  tlie  pupil.  I(  in  usually  tel  tip  by 
a  punetuix-d  vrc^nind  in  the  ciliary  region,  with  or  without  the  Iwlgeuicnt  of 
a  Rimgn  Ixxly  in  tJic  vitrt'uii^,  and  most  frequently  commenoeii  within  a  day 
or  two  of  the  jnjtiry.  Jn  i^nie  mrc  cast!^  it  Ao^m  not  otT-ur  till  inoiithii  or 
y^are  alter  fientrizatiou,  n;iiifeetiun  of  the  wound  having  i)i^bably  taken 
phicc,  and  'Waguimami  has  found  atod  in  the  Knir,  the  vitreous,  and  other 
tl^um  iuvolvoil,  but  not  inaide  the  vessel!;,  as  in  ptiorperal  oj>hthnlti)it)8  and 
Mime  other  form*?  of  pnnilent  invasion. 

The  tnie  pathological  ba6\%  of  purulent  h\'alicis  is  undoubtedly  piinilont 
retinitie,  often  ti^nibined  with  c^'clilid,  and  as  far  as  my  obsen'atioas  go  it. 
never  ntarti*  t»  pumhiit  ehoriotditis.  Tlx^  pus  may  in  rare  eases  collect  as 
n  creamy  fluid  in  the  deitondcnt  imrt*  of  the  vitreous,  but  much  more  often, 
as  in  Fig.  10,  the  pi^oeess  is  of  a  more  or  less  fibm-purulenl  character,  the 
pile  showing  as  a  diHlinct  layer  only  behiiitl  the  lens,  and  elsewhere  being 
represented  hy  a  eolle<-tion  nf  cnrpnaclcs  in  the  hninehing  ti«4ue  which  is 
seen  to  permeate  the  vitreous.  This  eondition  sometimes  goes  on  to  general 
imnnphthidmitu!,  and  even  tlie  milder  casfs  enuse  total  loss  of  sight  and 
shrinkiug  of  the  eye.  SidH^)njunctival  injection  of  a  few  drops  of  pei^ 
ehloridc  of  mercury  solution,  I  part  in  500,  19  worth  trying  in  an  early 
niihl  ease,  bat  as  a  rule  trvatraent  is  of  no  avail. 

VITREOUS  OPACITIES. 

Opacities  in  the  vitreous  occur  as  fine  dufcl,  fittkc*  and  thread-t,  lai^er 
blaek  "  flooier»,"  or,  more  rarely,  as  membrane*.  Tliey  miiy  l>e  stationary 
or  freely  movable,  noeurdiug  on  the  vitreous  is  of  normal  or  of  dimin- 
ishcfl  consistcocy,  and  may  be  generul  or  more  or  leas  localized,  u^unllyJ 
lo  the  n-gion  nf  ihe  dijtk  or  the  anterior  part  of  the  vitreons.  They  give^ 
rine  to  a  diminution  in  the  aenity  of  the  vision  and  to  enloptie  |>Itenoniena 
from  the  tdiadnws  they  east  upon  the  retina.  The  vision  is  apt  to  vary  nt 
differetit  examiruitiont^  and  is  usually  better  if  ii  little  lime  is  allowetl  to 
permit  of  tlie  o)«eitieft  settling  down.  The  retxliiig  power  for  print  is  often 
better  than  we  might  expect  from  the  distant  sight.  One  or  botli  eyes  may 
be  slfeeled. 
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Tbe  lai^T  o|)a«!tics  oro  caaillyst.'va  hj-  using  tb©  opLthalinoscopic  mirror 
alouc,  at  iibout  tea  or  twclv*.-  iuclim  frotn  tlic  pntJi^nt^!;  eye,  hikI  ni>]Kiir  as 
blaek  bodies  l^^ir)st  the  ivtl  backgrouad.  Their  doieinioa  is  tht-ilitiit«cl  by 
()ilaliii>;  llto  piijiil  und  <-aiisiiig  tlie  |i»lient  Ut  move  his  eyes  briskly  in  dif- 
tcnitit  dirix'titnis,  when  ihey  may  1k'  seen  to  flont  about. 

Wlien  llic  u^xkcitio)  are  very  numemus  and  deuac,  little  or  uo  fuodus- 
reflex  may  l>e  obtained  ;  but  thtK  Ik  tint  otVti  the  ea>ie. 

If  tlie  t))iscitirs  arc  limited  tu  tlir  [WKti-rit^r  |Hirt  nf  the  vitreous,  (he 
imiireci  exauinatiun  will  be  of  acrviw,  and  by  withdrawing  tlie  leus  every 
]>art  of  the  vilreoiis  in  the  line  of  observation  becomes  suceeasiveJy  visible 
as  an  inverted  picture,  iu  praetiee,  however,  it  will  he  foniul  ibai  this 
tuettuMl  hi  inapplicable  U)  ibc  detertiou  uf  opucities  in  (lie  anterior  (Kirts  uf 
the  vitnxiii»,  oil  aocuiiot  of  tlic  difReiitty  of  lioUIii))r  the-  lens  tsteudy  at  tho 
inen>fl«ed  distaixxr  nixTtMiry,  iiitd  under  <he»e  vin^nniKliicR-es  the  IkvI  wny  is 
to  employ  llic  direet  examincition.  First  of  ull  the  di^^k  i^liDiiJd  lie  tbcui>tMxl, 
and  then  ooiirex  glasses  of  increAsiDg  strength  are  turned  on,  wheu  the 
viireoiis  may  be  examined  ri^bt  up  to  the  leus,  and  any  opacities  present 
beeoiiie  nwdily  visible.  This  'i»  by  far  tlx'  niont  delicate  way  of  examintug 
fi>r  the  finer  opacities  in  any  part  nf  the  vitreotua. 

The  obli(|ite  illumination  ran  ocx-asionally  \}0  ii^cd  fur  the  detection  of 
0|iacitic»,  but  only  when  these  arc  large  and  dose  l)t>bind  tlie  Icub. 

Speaking  generally,  tlie  fine  dust-like  opacities  in  the  posterior  )«irt  of 
the  vitreous  are  almost  alwayri  caused  by  apeeifie  churiu-retinitis,  but  the 
san»c  variL-ty  of  oiuieity  couflaed  to  tlic  anterior  purl  of  the  vitreous  U  due 
Id  strvus  cyelitin,  which  is  oftvu  tubcix-uUr  in  origin,  aud  rmiy  be  followed 
hy  iril!]*.  The  fluke.'*  and  thrt^dx  ure  the  u»ual  accoinpaninicut  of  diMonii- 
nate  chortoido-njtinit.ip,  um!  the  larger  blaek  flouters  are  niodt  orten  seen  in 
high  myopia  with  .«ta|tiiyloiiin  and  exteusive  cburioidiJ  disoa^.  The  mciu- 
hraooua  opacities  may  be  caused  by  lou^-elaudiag  and  severe  chorioiditis, 
ai-c()ni|>iioic<]  by  repeated  bemorrbagefl  from  the  I'iliarv  bcKly.  Tli«*e  may 
l>ccnnie  more  or  leat  or^tiiTed,  and  are  <K<m.Hir)iially  viticiilnr  niid  atruchcd 
to  the  wall  i>f  the  eye  ut  sc-veral  plaew.  Thu.s,  they  may  i-tR?t(;h  from  ntnr 
the  diek  to  the  ciliary  region  and  ilap  about  bet»'eeu  these  fixed  ])oiuts. 

As  vilrooua  opueitim  do  fretjiiently  occur  from  visible  eboriuidal  changes, 
it  'm  only  fair  to  assume  that  ^me,  at  leuiit,  of  the  apparently  simple  cases 
may  be  due  tu  similar  uhanges  loo  far  forward  to  be  rcc-ugnized,  but  iu  UKut 
of  aucfa  •.tuo»  tlie  ojiacitied  are  iiitlammatory  or  hemurrhafi;ic  cxudutiuud 
(nmi  the  eiliarj-  b<xly. 

Solitnrj*  black  fixed  opaeitins  done  Iwhind  the  letw  arc  aomotimea  met 
with  on  a  casual  examination  of  heahby  eyt^.  They  aiv  proliably  cfiugen- 
iisl  and  aon -inflammatory,  aud  do  not  give  rise  to  any  defect  of  si^dit. 

[n  an  epidemic  of  small-pox,  Mooren  met  with  amblyopia  and  viti-eoiia 
opaeitiea  without  outward  signs  of  inflammation  in  the  eyes,  l^utehinson 
fiat's  that  gout  in  »  frequent  cauMr  of  this  cundition,  and  lias  met  with  it 
IU  tlie  ruMilt  uf  ma»turbotiou,  aud  ulw  Ixom  pruluu^'d  ailmiuiatrutioa  of 
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anenir.  The  uDa>m[>li<:uti-0  autsi  i*u  ufUu  a(xa  iu  old  [Miople  arc  probably 
coTTvdiy  n^ai-d*-!!  a»  m-diIu  in  arigiii.  Wo  itUn  iiifi-t  witli  iJie  *aaK-  con- 
dition in  youitf;  people,  nlthoiigli  much  Ws  frrqiiontly,  some  of  these  goiag 
on  to  iritis  and  oloj^l  pupil  and  others  leading  lo  slon'ly  forming  cnlni-act, 
indicating,  probably,  atrophic-  changes  in  the  ciliary  budy.  ^^'hcu  ilie 
catanu-t  litis  become  luatuiv,  it  ia  genentlly  found  tliat  the  eye  is  uuRt  for 
operation  ;  but  I  have  sm-u  one  case,  in  a  boyi  where  removal  of  the  lc»<< 
by  diKt-i»iion  ^vaii  t'dUoucd  by  good  sight. 

Wlicn  diu-  to  visible-  vhaiigt-s  in  the  fnndua,  the  treatment  must  be  such 
as  has  already  b<?EiL  n.-cuminL>udix1  for  the?  vnrioue  forms  of  chorioiditis  and 
in  all  ctbi(>);  we  must  cndt^^uvor  to  find  out  and  treat  syphilis,  <>on^u>tfll  or 
aoquirwi,  tuberculosis,  malaria,  gout,  or  other  coustilutional  disorder  kuuwn 
to  give  rise  to  vitreous  oisiL-itiea. 

Bcsidf^  thi»,  we  niiiv,  fK(K-<rinlly  in  yuim^  sutijcct^  aimI  in  bod  oaMS, 
have  recourse  to  tlie  powerful  an-enting  cffeot  of  liypoderraie  iiyeetioDfl  of 
pilocarpiDe,  or  iifte  «aline  purgatives  witb  iron  and  odier  bIood>tonic8. 

If  Bifn  early,  often  veir  great  improvement  can  be  obtained  if  the 
opodtieft  are  of  the  smaller  \'iirirty,  and  the  du.'tt'like  opacities  may  entirely 
diiiappear.  The  Ifljgor  opocitif^  however,  jHTnipt  for  years,  and  probably 
are  permanent.  M'e  may  give  a  more  fovorable  prognoefin  when  the  o|i]Ki(ies 
appear  rapidly  and  ocrur  in  young  subjects,  active  trenttnrnt  here  oftfai 
bringing  about  tlieir  total  disappeai-anoe, — iacla  which  biggest  lh«r  bi-itig 
altered  extravasations  of  blood. 

MeinbniiHiU!<  o]iai'ilii9i  ajtiKUr  to  lie  quite  uimfTectt^  by  g<enera1  treat- 
ment; tliey  often  cauiv  delitchnietit  of  the  reliim.  When  fixed  at  two  or 
morv  poinbs  division  by  nimos  of  u  cutting- needle  or  of  a  very  narrow 
knife,  iutrixl ii<x-d  through  the  sclerotic  Ix-twwn  tlie  insertions  of  the  exter- 
nal aud  inferior  rectus  tendons,  may  he  tried,  and  some  suoocssful  rpsnlts 
have  been  rveurdcd. 


Sfj^KKLlNO  SYNCBTSia 

Id  thiii  affcdion  the  whole  vitreous  is  beset  with  innumerable  shining 
pnrtidfB,  which  have  I»eii  likened  to  fragments  of  gold-leaf.  In  toaay  of 
the  raa-st  which  I  have  it^n  tlie  ofwwities  took  the  form  of  white,  gliBlening, 
rouwl  tVtiiki  with  the  i^ni-fiuxti  pnwnted  toward^^  tJie  obaerver,  each  particle 
shifting  its  poi^ition  but  lOightly  on  movement!)  uf  tlie  eye,  and  returning  to 
itA  original  position  wlieii  the  eye  bet^Lme  stationary.  Benson  n!conle  a 
ease  iu  vol,  xiv.  of  the  Tranaactions  of  the  Opbllialmolopcal  Society  of  the 
United  Kingdom,  in  which  the  vitrcoua  was  full  of  minute  cr«am-«olonHl 
bodips.     Other  obstTvens  have  seen  similar  ca««. 

.^piirkliiig  syncby^siii  is  found  only  as  a  senile  diaugc,  never  before  the 
age  of  sixty,  and  luiinlly  over  the  age  of  seventy.  One  or  both  CTt»  nioy 
be  afTectctl.  MierLiswpieal  examination  linjt  determined  the  presence  of 
clH)l«etcrin  crystals  and  also  of  large  phosphatic  masses  and  groups  of  tyro- 
Bioe  Deed  lee.    (PoDoet.) 
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As  n  mle,  tlw  sig^it  in  not  affwlM.     I  Imvo  bomi  il  iiormnl  in  c«ch  o>*c 
ia  caws  ffh^re  one  eye  only  has  fihowu  Ihc  spiirkling  bmlies  in  the  vitreoiis. 
Tb«  condilion  is  a  penuaiienl  oac,  and  no  treatment  is  of  aaf  avail. 

BEMgitltllAGE   INTO  THK  VITREOOS. 

This  condition  ie  remgiiJa«l  by  the  occurrence  of  black  or  very  dark 
ni&ascs  with  a  r«d  app^arauce  at  the  borders.  Suntetimeti  the  effusion  of 
blooJ  13  so  great  that  the  iiire  of  the  ophtliaiinoeeopo  is  inipni<:tio:ibte,  no 
fundiis-rcflex  beiu^  obiaitialde,  and  under  sueh  eiiiniiuBla hoi's  llio  ohhijiie 
illuminiitiou  h  of  mure  htvIcv.  Id  Iv^  t-xtejisivo  cases  a  view  of  the  dink 
or  oth(.T  peirt^  of  tlie  fiinihii«  i»  pu«t:»ible,iin(I  we  miiy  uftwi  muko  out  hypcr- 
temiii  or  evc-ii  iwtiiiiL  rupture  uf  tlie  v(.v«el!i  of  the  disk  or  diorioidiil  eliuiigcs 
nlwul  the  eqirntor. 

The  vi^iLin  may  fall  to  counting  fingers  or  tlie  bare  |)ereeptioii  of  light, 
or  (he  {Hitient  may  t^till  he  able  to  md  print,  but  doi^i  so  in  a  ht^itntrng 
maniter,  Mune  «f  the  »'ord.t  heeoniing  uiK«'iin^  and  m-ce.'«itatiiig  lih  ithifl- 
iog  the  atrd  to  one  i<ide.  This  Rvmptom  in  iilniost  ehnmeteristic  of  liemor* 
into  the  vitreous.  Tatients  frccpiently  volunteer  the  Btatement  that 
Dbjects  appear  red. 

Tlie  blood  may  l»ecome  lartly  or  entirely  absorbed,  but  ne\'er  bo  rapidly 
'eo  frequently  m  in  hyphieiuiii.     It  may  become  organized  and  lead  to 

chment  of  the  reliiia,  or  i(  muy  give  rise  to  a  etmdition,  t<i  be  prcs- 
cotly  dcecribed,  «dled  "retiuitis*  prolifeT»n»."  Gluwcoma  und  iritiu  not 
iufn^iuently  follow  heinorrliage  into  tlie  vitreoiiB. 

The  blood  may  come  from  the  vessel**  of  the  chorioid,  retina,  or  ciliary 
body.  I  have  seen  the  vitreons  become  suddenly  filled  with  broken-iip 
clot  from  die  giving  way  of  the  structures  in  front  of  a  large  central  "  sub- 
hyaloid  hemorrhage," 

Aecording  to  Micliel,  tlie  cau»e  may  Iw  dejiendent  iifxin  general  dia- 
ottlert  of  tbe  blood,  a^  anaemia  or  leukjemia ;  dinturbiinei-fi  of  the  pulmonary 
CJreulation,  an  la  emphvtiunia  ;  ehnagce  in  the  «-all»  of  the  vesiicU  of  the 
oliary  bo<ly  fix>ai  amyloid  dt^^nemtion  or  coogeiiitul  i^ypbiliM;  or  ibe 
bemorrhnge  in  the  viti'eoiig  mny  bo  the  fiist  sign  of  a  tubereulogis  of  tba 
ciliary  body. 

We  meet  with  cases  in  young  people  where  no  gcaenil  disorder  con  be 
made  out,  and  the  increa.'X'd  permeability  of  the  vew^-lit  uf  the  port  may 
■well  beoom[3ure(l  to  the  <!onditinn  seen  in  nose-bleeders.  Tn  detnyeil  men- 
Rtniation  the  vitreous  may  lierome  full  of  bliKKl  at  periofis  of  four  weeks, 
until  the  eiitablishmeut  of  tlie  fimctioii. 

Blows  upon  the  eye,  even  without  demonstrable  nt]rture  of  the  chorioid 
or  other  [wrts,  are  the  causes  io  some  cases. 

Repeated  liemorrlmge  into  tlie  vitreous,  with  complete  or  rnairly  com- 
plete restoration  of  eight  iu  the  iutervab,  buH  bceu  noted  and  commented 
Ufion  liV  Xiiilcii.  Ealt^,  Hiilehin'«in,  mid  <itlicr*.  Tlw  piitient»i  are  young 
men  or  women  between  tlie  ages  of  twenty  and  thirty,  and  arc  often  the 
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state  on  one  sido,  lik«  a  mere  kniicklo  ia  a  vwaDl.  Pressure  on  the  eve 
causes  markctl  pubaliDii,  liic  vAe<.'ular  straud  iteelf  alao  vjeibl)'  jumpiug  at 
eacli  cnnlinc  impult^t-.     I  Viav«  .-lecii  tivc  or  oix  o^-im^. 

Id  tao»t  of  (1m*  roooP<l«!  rasps  <>{  a  hlocKl-U^iriiig  h^^aloid  arttrv  tlilft 
broke  up  in  frunt  into  a  svRtent  of  &no  vi-^t-eh  lying  on  the  po^iliTrior  surlhoe 
of  llie  leat  ami  nuliating  towanis  tin;  [KTijiheiy,  to  carry  away  tlie  blood  to 
tbe  ciliary  regimis,  and,  even  wliere  lliis  is  not  tnentioiied,  sudi  a  terniinatioii 
was  pmbaltly  prt-seiit.  ajt  we  caoriot  conceive  hoM*  tlio  bluod  cmiUl  cirtnilate 
in  auy  ulliur  way-  TlitTt'  is  utiimlly  a  knob-like  lliickpning  of  tlie  vesaei  at 
the  iK)8terior  aipaulf  of  the  lens. 

A  niiicli  (simnjoiwr  coiitliiioii  iv  tlic  prt-scuce  of  a  etraoi]  representing 
the  ublitt^ratMl  vo»««l,  strctoliing  from  tlic  disk  to  the  bark  of  the  lens. 
Tliis  mny  resemble  n  stout  blsrk  thrrad  witb  a  good  deal  of  "glavk"  in 
it,  alloniiig  of  snake-tike  movemeiits  wheu  the  eye  i:^  rolled  at>out,  or  it 
may  ho  miieh  stouter,  of  a  glam'itig-bhiigh,  tendinous  apiMMinutvCj  thicker 
at  each  end  than  at  the  c<^ntn<,  and  immovable. 

Another  variety  met  with  19  to  be  explained  as  an  abnormal  visibility 
of  thf  hyaloid  csinal,  and  ap[Kars  as  a  single  contoured  eirand  of  delicate 
traiitparency,  which  on  iiidii-cct  exaniinatiou  of  the  disk  gives  an  appear- 
ance as  if  a  glass  rod  were  interposed,  but  by  direct  ex8iuiuatioQ,es|)ecially 
if  seen  end  on,  looks  much  darker. 

Where  no  blood-eulumu  h  pn-at-iit  it  is  oflen  difficult  to  say  whether  ve 
buvc  to  do  with  an  oblitcraltxl  artery  or  -vr'ith  a  visible  hyaloid  ennal,  and  in 
Rome  cii«v8  nothing  fchort  of  a  careful  auntomind  examination  could  settle 
the  pi>iQt.  The  latter  condition  is  much  more  frequently  bilatci'al  than  is 
an  obliterated  hyaloid  artery,  but  why  this  should  bo  is  nut  known. 

When  an  obliterated  hyaloid  artery  occurs,  as  it  not  lufremieutly  doca,J 
with  extensive  cborioidnl  atTV)j>hy  nikd  pigniciitnl Ion  in  tW  jtoaterior 
ment  of  the  eye,  we  must  ftwiimo  that  the  jMrsiistenpe  of  such  remains  la 
due  to  the  inflammHtory  causes  at  work.  The  strand  in  »ome  rasw  i$ 
attached  only  to  the  disk,  and  much  less  fi'e<)iicDlly  only  to  Uie  len»,  in  the 
latter  case  being  iieuhIIv  iiir«ociate<l  with  |x>sterinr  capsular  opacity.  Some 
hold,  aiid  prolably  with  juetice,  that  all  case^  of  congenital  posterior  cai>. 
Bular  oimcity  art  due  to  rwuaius  of  the  liyaluid  system. 

Under  this  bcadiiig  also  arc  to  bi-  included  thoKc  little  jmtchce  or  cluoips, 
of  optK^ue  white  tisnut-  nl>out  the  centre  of  ttic  disk  coiiceuling  the  origin] 
of  the  vessel*. 

The  remains  may  assume  a  cystic  appennin<;e,  eitJier  as  small,  round, 
Bteel-gray  bodies  attached  to  the  disk  or  a»  mueb  longer  globular  forma- 
tions, i  have  seen  two  remarkable  examples  of  the  latter  variety,  la  eadi 
of  which  a  large,  bluieh,  cyst-like  b<idy,  in  sha|X!  ver>-  much  like  a  Flor- 
ence uii-ilask,  lay  with  it^  lia^  adherent  to  the  |wi.Hterior  |»ole  of  the  eye, 
eoticcvling  the  dii^k  and  tturruundiiig  |Kirb^  for  a  consitlentldc  exteut,  the 
mvk  strcd'hiiig  far  forwanl  towi>rd?>  the  lower  ciliary  organ.  In  one  of  tke 
patients,  n  boy  of  seven  years,  there  vos  do  perception  of  light,  and  the 
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Jelevi  wu  attribtiutl  iu  a  severe  blow  oa  tlic  eve;  in  *.]».> otlior,  it  girl  of 
fourteen,  it  vns  aiul  r^  he  tliic  to  a  nnvnt  i]ln«»,  btit  the  tntc  explnnalioti 
wa8  arriv«l  at  onlv  aAcr  watt'btng  die  i^aw  for  n  lon^  ]ierio(l  and  finding 
tiiat  lie  change  took  jilacc. 

Pentisteiit  hvaloiil  remains  are  often  a&ionaKHj  with  other  congenital 
ocular  defects,  us  raicniphlhuliuot^,  hvdropbthoJmoii,  ociloboma  of  iris  and 
cfaorioid,  persistctit  )iiii)illar7'  iimmltraue,  etc 

In  only  a  .'^mall  tiiiiiilicr  of  [WM>4  iin-  tlierp  complaints  of  uijnornial 
visoal  sensaliuii!^,  siicli  a:«  uf  shadowt;  Houtiii§;;  before  tlie  eye.  Tlie  virion 
may  be  almost  if  not  quite  uoriual,  or  the  eye  may  be  more  or  l«8  arably- 
opic.  Moet  of  the  caees  arc  met  with  on  a  casual  e^tamiuatiou  of  tti«  eye 
for  the  t^tiniutioa  (if  rcfrm:ti<Hi. 


ryBEIGN    BODIES  IN  THE  VlTBEOtJS. 

Foreign  botlifs,  wich  a-s  u  had  jM-lkl,  a  morsel  uf  iron,  «jp]KT,  stone, 
or  giants,  Dot  in Irajuciit ly  penetrate  tin;  voat«  of  the  eye  imd  lodge  in  the 
vitreons,  reaching  thix  locultty  by  going  (1)  through  the  cornvtt  mid  Icmi, 
(3)  tlirough  the  comes,  irie,  and  leus,  (3)  through  tbo  oornoa,  iris,  and 
zonule,  or  (4)  through  the  sclerotic  and  iioderlyitig  atata  of  the  eye.  In 
some  ca9e»  ihe  lid,  usually  the  upper,  \s  also  perforated. 

The  diagii«>tH  of  such  an  o<*^»rr<'iH'e  it*  often  a  nintter  of  conHiderable 
diffienlty,  and  frequently  we  can  only  arrive  at  n  piv)habitity  tlint  a  foreign 
body  lia.s  enteni)  the  eye. 

The  ItrEt  tiiiog  we  must  do  is  to  search  for  an  opeiiii^  or  scar  in  the 
anterior  \ia.rt  of  the  eye.  If  tbia  lies  in  the  cornea  tht-rv  is  .'M'ldnni  any 
difficulty  in  dutceting  it,  but  if  verj-  small  and  in  the  wlorotic  it  is  niore 
likely  to  be  overlookitl  from  the  pre-wnce  nf  bliKxl  in,  or  thickening  of,  the 
coiijunettYa.  A  guuU  light  aud  the  una  of  a  magnifying  lens  may  here  be 
ni-wwMirv- 

The  patient's  testimony,  further  than  that  he  lias  received  an  injury,  ib 
seldom  to  be  trusted.  A/^u^x-ialtug,  oi^  he  dut^.  tb^  idt^a  of  ''iwmetbing  iu 
the  eye"  witli  the  ocuurreua*  of  conalant  puiu,  lie  uetinlly  ossurt*  cm  that 
there  ts  nothing  in  the  eye,  and  even  gtiiM  the  length  of  dednring  that  he 
saw  the  pioM>  of  uicta!  or  other  «iih«1aDoe  that  fltritcli  the  eye  when  we  have 
nndotthted  evidence  that  this  in  aetnnlly  in  the  eye. 

Having  made  out  the  point  of  entninct', — let  us  fl»%uine  tlint  this  is  id 
the  cornea  and  almut  its  centre, — we  find  a  mark  no  the  anterior  aud  mi 
ihe  posterior  capsule,  with  a  connectin);  sti*eak  running  through  the  lens. 
If  toore  wH'enlric,  a  hole  in  the  iris  will  indicnte  (lie  wKirse  of  the  foreign 
body,  which  in  ihie  cu^e  may  n-ach  the  vitreous  by  going  through  the  ttus- 
pctisory  Itgiimetil  in  the  eirciiinliiiliil  spnw.  What  may  by  olili<pie  illiiiiii- 
nttiun  npjtenr  like  n  pigment  »put  or  mark  on  the  irlii  may  often  be  uuisily 
made  out  by  the  ophthalmoscopic  mirror  to  be  in  reality  an  a]iertnrc  ui  this 
membrane,  through  which  the  fundus- reflex  is  obtainable. 

^y  the  presence  of  the  above  fllgns  we  may  be  (piile  Btirc  that  a  foreign 
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body  lias  penetrated  into  \be  deep  parts  of  (h«  eye ;  but  wc  mtat  bear  in 


mind  that  thj 


119  may  have  gon«  1ln\)ii)rli  tlio  glolw,  (o  be  Mgud  in  tlit-  orbit. 
1  Imve  eeca  tills  on  several  occo^iuiis  wiib  suuill,  sharp  pii««s  of  st^cl  nod 
lead  i>e]U>t6,  but  have  tie^'er  diaguosod  ifac  eouditiou  befutv  CDUclcatiou  of 
the  eye.  I  Imd  a  ease  !n  wliirrh  a  !«lmi'p-puiiit(.-d,  :»w>jnI-liW  piwi'  of  HcfA 
over  au  iwli  in  length  iM-iicti'iili'd  ibo  ii>rn«i  »ud  went  clwiii  tlirougli  tin- 
eye,  on(?  i-nd  bcPoniiMg  fipniJy  ftswl  in  tbe  bony  wa!!  of  llie  orbit,  the  oye 
Ix'^ing  iiniuibti  on  the  nther  end. 

Thv  ibivign  lx>dy  may  reach  tb«  vitreoiia  directly  by  jj^ing  tbrougb  the 
Bclprotic,  iij  which  case  careful  proliiiij:  may  Im;  r(t|iilr(<(I  to  aoocrtaiii  if  the 
whole  tbii-knisH  nf  tbc  ttc'lumtic  has  b^vn  perforntnl.  An  ojiaque  streak  in 
thi-  vilrcoiiJi,  onu  end  niriK>s|)oniling  to  the  wniind  in  the  srlerolic,  is  oftt-n 
vieiblc,  and  indicates  the  track  taken.  When  tlie  foreign  body  takes  this 
route,  we  arc  jnucb  more  likely  to  have  hemorrhage  in  the  vHtbous  tlian 
wbt'n  it  lias  goov  Uirough  the  \en6.  retidcHii^  itti  dvuvtion  mure  diflloult; 
but  iu  tbc  laittT  case  upacity  of  tlie  Iwis  takia  plats?,  and,  if  odvaiict-d,  muy 
prevent  our  picking  out  the  foreign  IkkIv. 

Tlic  fordgn  body  may  get  entangled  in  the  eoafc*  of  the  eye  at  llie  point 
of  entrance;  it  may  lie  free  in  the  vitreous  or  Ijo  suHpendwl  there  in  a 
blood-clot  or  sIriuK  of  lynipli ;  it  may  traveii*  the  >ntreoii9  and  become 
ctubcddcd  iu  tbc  retin»  ;  it  may  reboun<l  from  tbc  back  of  the  eye  and  come 
to  rii«t  im  the  |«o^leri<»r  part  of  tlie  cilini'y  body  below  ;  or,  finally,  as  already 
mentioned,  it  may  gr>  through  the  glolie  into  the  orbit. 

If  the  media  nre  Giirly  clear,  we  mny  with  tbc  ophttiulmn^copc  see  the 
foreign  Ixxfy  as  a  dark  objetrt  with  glistening  margins  in  the  vitrcitus  or 
<nulKd<led  in  tbe  fundus.  Biibl>1e»  of  air  are  ^<init'linH-t>  met  with  id  tbc 
vitreons  ;  tbey  arc  round,  often  multiple.  gli)ilen  at  the  centn>  nnd  appear 
dull  and  ol»cure  at  the  margin,  by  which  chaitu^len»  they  can  easily  be 
distinguished  from  solid  .subatonat^  They  arc  always  absorbed  in  from  one 
W  two  day*. 

When  eearrbin^  the  fundng  in  these  enscta,  ehorioidal  plaque,  often  very 
bright  and  silvery-looking,  give  us  the  imprewion  of  a  flake  of  imtal  lying 
on  the  fundus,  but  «iu  be  distinguished  by  iheit-  t^liintng  all  over  and  not 
merely  at  the  margins. 

When  the  foreign  IxMlyhas  rebonndwl  from  the  b(i«k  ofthe  eye,  we  find 
a  q>ot  where  the  sclerotic  ia  exposed,  with  some  liemoiTliage  aixiuud  il,  and 
wbcn  pmncnt  this  "fTorda  us  valuable  informution  us  to  tbe  nature  of  the 

tcddent. 

Another  p««*  of  corroborative  evidraiec  is  the  presence  of  n  finely 
-i.VV'  ijip(sir«u»t*  of  the  macula,  wbicb  is  common  even  when  tlie  for- 
wihoili'  li«s  o'  °  <^'"^idcrablc  dlsiamv  fruiu  this  part  of  the  eye. 

y^M»;rnllv  iudiffeivnt  and  sMHHich  olijtHis,  such  aa  a  pieee  of  glafu,  a 

^^yjw  or  a  portion  of  highly  [Milinhi'd  wire,  may  remain  a  long  titoe 

s'tef^fMOS  without  cansing  any  inHammation ;  but  a  fragment  of  iron 

surface  soon  gives  rise  to  inflammation  and  Iwcumcs  cwn- 
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iy  ea(a\i^i\M  in  Ivniph  \a  a)>oiit  a  fortnight,  nft^r  whioJi  tttu  inflaia- 
mstioD  subsides,  but  i-^  very  apt  to  reciir. 

Biisty  disix'l  oration  of  llie  irb.  leiit^,  and  other  liesiies  take^  place  trom 
retention  of  a  piece  of  iron,  and  in  loug-^tsndin^  cases  where  the  iu«dui  an; 
opa<]Uf  tlii:*  jtipi  is  of  considerable  disgnoHtJo  apix-arance. 

In  all  ciprrntions  for  the  ithkiviJ  uf  u  rori'igu  InKly  fmrn  the  eye  strict 
anli:septic  precautions  should  be  used,  aod  the  patient  must  be  deeply 
aiucatbetinxl. 

When  the  body  is  not  magnet! zahlo,  our  duin<v  of  snoce^afully  removing 
it  is  so  v&y  small  thai  this  should  be  attempted  only  if  v,v  can  actually  see 
it,  and  tt  ]iiip[)eaa  to  lie  u«ir  the  oiuator,  even  in  the  sujieirficial  Inyon  uf  tlic 
vitreous  or  io  contact  with  iIk-  ouAli»  of  the  eye.  Under  th<.-!!C  cirvtiiu^tniices 
nn  incision  is  niadc  by  u  la  nee- thrust,  when  gentU-  prrrwturv  may  aiuw  the 
foreign  body  to  escape  along  with  a  slight  prolnpw  of  vitreous,  or,  kee]>iii^' 
it  in  view  by  the  ophtliatmo^cope,  a  force|i9  may  be  Lulrodtioed  and  tlie 
foreign  body  aeiicMl  ami  reniov«l.  Unfortiinnlfly,  however,  it  freqiieiilly 
liappeuA  that  oiir  attemptA  are  fniltle^ :  the  viti'eoiifl  eitai|K^,  but  the  foreign 
body  remains  in  the  eye^ 

Ilefore  undertaking  the  opemtion,  it  in  advisable  to  get  the  patient's 
permission  to  remove  tlie  eye  at  once  if  we  should  not  succeed  id  extracting 
the  foreign  body. 

If  it  is  a  piece  of  iron  or  steel  that  has  entered  the  cj-e,  our  ohanoes 
of  ftiifO-BS  are  much  greater,  even  if  it  cannot  Ik:  seen,  fur  we  can  use 
the  elevtro>magnc-1 ;  btit  even  here  we  aro  likely  to  succeed  only  if  the 
operation  be  iiiulertakcn  within  a  day  or  two  of  the  uccidunt,  before  it  he- 
comes  covenxl  with  lymf^i.nnd  if  it  \s  not  embedded  in  thcoontsof  theeve. 

If  the  wound  of  entmnre  is  in  the  sclerotic,  this  should  be  enlarged,  nad 
the  elect  ric  nev^lle  thnist  into  the  vitreous  towards  thepieoenf  nu'tal,  if  aeeu, 
or  in  [Ik- direction  in  which  it  is  sup|i<i-ie<l  to  lie.  If  >'iicii»«ftil,  a  "click"  is 
both  hoard  and  felt,  and  on  withdrawing  the  tnrtrument  the  foreign  body 
will  Ix' fi'nnd  atliirlnii.  The  ("nnjiirn-tiva  is  then  sutured  over  the 'woiuid 
in  the  sclerotic.  Very  little  U'  any  reartlon  follows  this  procedure,  which 
may  be  done  with  udvantnge,  even  if  we  cannot  be  sure  that  there  is  any- 
thing in  the  eye. 

If  the  foreign  body  has  gained  ttie  vitreous  by  going  through  the 
coriKst,  and  tin,-  leuB  is  clear  or  only  slightly  opn^iiic,  onr  Hvt  plan  is  to  dis- 
sect np  u  oonjuuctivnl  fliip  about  the  ojuutor  tuwardit  the  outer  »idtf  of  the 
'inferior  rectus,  and  make  an  incision  ihrongli  the  eonts  of  the  eye  at  toast 
Rlyeor  six  millimetre!!  in  length  in  a  i<«i<^iital  din'<ctJon.  The  most  suitable 
InttiBnient  tor  this  purpose  b«  a  shnrp  Gmefe's  kulte,  and  it  should  be  thrust 
deeply  into  the  vitiemis  t»  reach  the  foreign  Injdy  if  pnwibh',  which  renders 
the  use  of  the  magnet  much  more  efTfotive.  It  is  not  a  good  plan  to  \vait  for 
tlie  lens  fn  Income  ojwcjne  in  order  tliat  we  may  get  at  the  foreign  Ixnly  by 
the  incision  used  for  the  extnwtion  of  the  lens,  for  any  advimtagr  wc  tEms 
gain  is  greatly  overbalanced  by  the  piece  of  metal   lx-<L'uniing  coated  with 
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lym[>li  and  moro  or  leas  fixed.  It  is  astoDiehing  liow  slight  an  fttnouDi  at 
fixation  will  ivinkT  thi?  iwe  of  the  magiiet  ineRLvtiial.  1  have  frw|iiently 
demoiLHratuI  thi«  n»  o|Kruiug  uti  vvcbull  cimtuiuiiig  u  )>iecf  of  inctui,  which 
mav  rwidily  jump  nt  and  become  altacliwl  to  tin;  luagnct,  but  as  soon  as  tli« 
)-triiig  of  Ivniph  i«  put  ou  tho  etrctdk  by  witlidi'flwal  of  tlio  miiguet  (he 
ihij^nieiit  ^pring^  biLck  to  iu  original  position.  When  au  ujieraliou  is  ivn- 
sideix-d  advi»)ble,  it  should  t>c  done  at  onc«. 

If  tiie  loHM  is  alrrndy  ojmu|uc-  wlit'ii  we  first  i*ee  tlie  etb^-,  the  rt-biliv* 
jML'^tions  of  the  fvars  in  the  tiiniru  «nd  Icntt-cniMidc  give  na  a  pruluihle 
y.lm  RH  to  the  diiwtion  the  piiw  of  metal  has  taken.  Tho  prejwnce  of  a 
blank  in  the  field  of  vision,  tnken  by  means  of  a  Iiglil«d  mudle  or  by 
ihrowicg  a  beam  of  light  on  the  eye  from  differeiit  dir«ctioii.t,  may  aW  be 
of  Ufic.  Tendemi^A  localized  to  one  (>arlieiilar  jiarl  of  the  eiliary  region  ia 
spoken  of,  but  pi'i'sonally  I  have  never  found  it  of  any  service  in  locating 
a  forci^  body. 

In  nioeft  c'flMs,  however,  we  can  form  no  idea  where  the  foreign  I>ody  is, 
and  niufet  he  content  to  assume  tliat  it  lien,  as  is  usually  the  case,  somewhere 
in  the  lower  [lart  of  the  vilrwtu^i.  The  lens  ought  to  be  ri-niov<*d  by  au 
ample  lower  eorm-ul  Ibp  with  iridectomy,  and  the  cleeti'u>niaguet  iutroduot'd 
veil  into  the  Ii]M  of  the  wound.  If  by  thi-^  iu<iiiis  we  lutl  to  remove  tlie 
foreign  body,  wo  »iKoiild  iWist  from  fnrthrr  eH'ort?^  for  the  time,  bundage  up 
both  eyc^i,  and  let  the  [Hiticut  be  kept  quiet  in  bed.  The  wound  usually 
heals  almoet  a&  quickly  utid  snlisfai-Corily  as  after  ui  uncomplicated  rata- 
raet  extraction,  and  when  the  eye  has  quite  reoovere<l  we  inny  be  able  to 
nee  M'bere  the  foreign  IkkIv  lieft,  ollliough  by  tliis  time  it  i!*  alnioi^l  »ure 
to  have  l>c«3me  mverwi  tip  with  lymph.  If  it  tv,n  lie  seen,  whether  cov- 
ered with  lymph  or  not,  another  attempt  at  remo^'al  by  tJie  electro-magnet 
should  be  made,  through  either  a  corneiil  or  a  scleral  incision,  as  may  M^ein 
adviftablcj  and,  assii^ted  aw  we  are  by  knowing  its  exact  position,  our  efforts 
may  he  crowned  with  succcks. 

If  ngain  nnsuoccssliil,  and  the  ej-e  kee|M  irritable,  we  Khould  wrtaiidy 
enucleate  ;  and  even  if  there  be  no  Irritation  it  is  well  to  do  so  if  the  patient 
csnnut  be  kept  nodcf  ol>H.T\'tttiun. 

If  after  tho  removal  of  the  lens  and  the  lir^  unguc««sful  nui^not  oper- 
ation the  state  of  the  eye  after  recovery  jiemiits  of  a  good  view  of  the 
fundus  and  yet  no  foreign  body  can  be  seen,  we  may  be  )>rctty  sore  tliat 
this  lies  on  the  posterior  |Hii-t  of  the  ciliar\'  Itody  below,— a  .tlte  which,  as 
mentioned  twfore,  in  a  very  eommon  one.  From  what  T  have  my^-ielf  aeen,  j 
I  caji  statxj  that  the  ehrlro- magnet  i;;  here  of  no  use  whtitever.  I  bavi 
frequently  found  a  foreign  body  in  tliis  jiosition  in  excised  eyc»,  where  tl« 
magnet  must  have  been  repeatedly  lironght  in  eiinlnct  with  it.  I  believe 
that  (he  method  which  l^eher  employ.'i  in  the  ease  of  fi-agnientu  of  eop|»er 
or  other  nou-raaguetizahle  sulutaiioeH  Hxed  in  thiit  position  is  the  only  way 
in  which  we  arc  likely  to  suux-ed.  lie  makes  two  iacisioiis  ooroptctcly 
tlinnigh  the  coat*  of  the  eye,  which  diverge  an  they  pass  backwani  into 
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the  ciliary  mginn,  aod  tlieu  everts  the  Iriaugular  flaj)  tliit^  fdriTKH],  on  tlic 
toner  mirfare  of  wbit.-h  (li«  fragment  of  metal  is  ofteo  Ibund  ami  may  lie 
retDO\*c<l  witb  fortvps. 

After  tlie  extrat-titMi  of  the  furcigD  body,  I^eber  makes  culture  pre|iara- 
tions  with  llic  i^xudatioii  Around  it.  If  tti<?«4>  pruv«  the  ab(^n<!e  of  mioro- 
orgaiiiKms,  bo  i-oiiliiiut^  with  cunsi^rviitive  trt^atnient;  but  if  ot^nii^jnB  are 
prutent,  he  cnuclwtes  itic  eye,  on  account  of  tbc  grt-at  dniiger  uf  «yiu|ni- 
tlii-tic  tDlIitinmiition.  Tbis  rule  lie  has  folloMi'cd  fur  many  years,  and  lia« 
never  had  reason  to  rcgn^t  doing:  sf>. 

AVhcn  the  forpigo  body  can  be  AOen  emliodded  in  mme  pnrt  of  the  fundus 
and  is  cau»iD;e^  no  irritation,  it  is  not  adviKible  io  attempt  its  removal. 
Sucb  eyes  ofteti  \tixp  quiet  and  retain  j^ood  8i|i;hL  In  spite  of  n'hat  is  often 
asaert«d,  there  i.s  very  little  if  aity  fear  of  sympatltelic  inflammation,  for  tlw 
reawn  tliat  ^ich  snudl  foreijpi  bodieft  jienetrate  the  eyes  aMpticatly. 

M'hpn  the  eyr*  Ihu*  lioen  penetrated  by  a  verj-  large  piece  of  nirlal,  weigh- 
inf;  two  hiinJre<l  mi Ilif; rammer  or  more,  tlio  vaee  iiiiiy  lx>  regarded  as  liope- 
leee  from  the  Brst,  and  tbc  eye  should  be  at  once  riMuovcd. 

PAKASITKS   IN   THE  VITREOUS. 

Only  two  kinda  of  parasites  liave  been  described  in  this  situation, — tlie 
cysticerena  cellulose,  fairly  common  in  certain  countries,  and  a  species  of 
fibrta  uf  extreme  rarity.  We  niUHt  add  one  more  to  lliiM  group,  for  I  have 
seen  an  iiudunbttxl  I'juu.*  uf  hydatid  cyitt  in  tbc  vttrenUH,  which,  with  some 
ca^es  of  cysticercu^,  m  rv^wrded  iu  vol.  xvii.  of  the  Transaetions  of  the 
'  Opbtbalmologieal  Society  of  the  United  Kingdom,  to  the  Council  of  which 
Association  I  am  indebted  for  permiEsion  to  niakc  use  oi'  reproductions  of 
tlic  figures  in  the  )ka|)er  referred  to. 

Mo^t  of  tli<!  ca.s<^  of  "  HIaria"  have  in  all  probability  Itcen  pcrHietcnt 
hyaloid  arteries:  (be  first  wrlain  example  of  fijaria  wiw  reixirded  by 
Kuhnt  some  ten  years  ago,  in  a  mun  nged  thirty-one,  in  whose  rijjht 
eye  was  seen  a  sliarpty  coutonriii  glanring-while  bladder  nhotit  the  siise  of 
the  optic  disk.  It  increaswl  tn  size,  got  darker  iu  color,  and  was  removed 
through  a  scleral  section.  The  jutrniiilc,  0.38  millimetre  iu  size,  was  con- 
tninetl  iu  a  little  gruy  lump,  and  wa^  at  ouce  reougnixetl  as  a  fitaria  by 
Lciickart,  to  whom  it  was  given  (or  an  opinion. 

Cj'stiwrBii*  ill  tiitr  vilrifiiw  a|i]ifar»  to  be  an  cxtwfdingly  rare  occurrence 
in  Great  Britain,  nnd  prolwbly  very  few  u]>htlia]mic  surgeonis  In  this  country 
have  Bwn  «  single  cuae,  Dc  Wecker,  in  Fraofc,  has  seen  one  case  among 
sixty  ibousaad  eye-palients ;  Mauthncr,  in  Austria,  has  not  found  one  in 
thirty  tliousand  ;  while  in  North  Gennouy,  where  raw  meat  is  a  oommon 
iiliele  of  diet,  It  ooeurs  a.<)  oflen  »s  one  in  one  lhoii»nnd. 

We  have  !«ccn  aix  in  one  humlreil  and  eighty  1lioui«und  [mtieuts,  or  one 
ia  thirty  thouifand.     Xone  of  our  cows  were  found  in  foreigners. 

It  appears  that  both  eyv»  urc  never  aScetcd,  but  two  panuites  have 
been  met  with  in  one  eye. 
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lu  one  case  hundreds  of  lillle  p«irl-tike  growths  coiitaiuing  cysticerel 
wcru  visible  imder  the  |>atieul'9  skin,  but  it  is  exceptional  lt>  huve  coid- 
cidiiit  cviifenov  of  tbc  diseafie  apart  from  the  eye.  In  uDe  of  our  cases  tltc 
mc  of  nn  luithclmintir  1>rotight  an'ay  a  lajK^-worm. 

The  parasitir  is  mnst  fmnientlj'  mt*  with  between  tiie  chorioid  and  the 
retina.  It  niay  remuiu  in  this  situalivn  or  may  perforate  tlte  reiiiiu  and 
reach  the  vitreous.  It  may  gaia  the  vitrvoiiH  directly  by  way  of  the  vceeels 
of  the  retiiia  or  of  llie  dliary  body. 

lu  tlie  two  csaea  of  living  cvMiwrci  iu  the  vitreous  which  have  come 
under  my  obeervation,  the  ophthahuoscopc  showeti  a  Uirge,  spherical,  bluish- 
while  ey»t,  atwl,  springing  fi-Dm  this,  th**  oM-k  of  thf  miininl,  like  an  alalniiter 
pillar,  siirmniiTited  by  tlie  head  ami  suekrrs,  whieli,  with  its  slow,  regular, 
aud  fpiie^fiil  movements,  reminded  one  of  an  elephant's  tronk,  the  whole 
a|i})earance  presenting  a  picture  which,  onee  seen,  could  never  be  forgotten. 

la  the  early  staj^e,  when  the  animal  is  llviag,  there  is  no  diEBentty  what- 
e%*er  in  diagiuiting  the  afi'wtion  ;  but  when  it  fuis  bceu  dead  for  gomo  time 
and  eifnsion  of  lymph  haK  taken  pbee,  great  ilifficulty  may  be  experttnicvd 
in  arriving  at  a  correct  opinion. 

When  situated  beneath  the  retina,  the  cyst  appears  a«  u  btuish-white, 
ftharitly  define<l  botly  with  yellowish,  sbinimoring  I)order,  over  whieh  the 
retinal  v«weU  coiirst!  uninlemiplodly.  The  i-etraetal  head  is  indicated  by 
a  light  5[}ot  on  tlie  evKt.  Pcrislallio  moveinenla  of  ilie  cnlire  cyrt  may  be 
see-U,  and  when  present  aiv  chiiraclcri^tio. 

Wherever  situated,  vitreoiie  o(>notie*  come  on  pnidnnlly  and  increase*  in 
density*,  and  ihe  cj-sticeiTHS  boeonie*  enveloj>ed  in  a  eonnective-tiwsue  oip- 
sule.  CinnimsrrilKsl  itifliuumator\'  changes  take  plaee  in  the  chorioid  and 
retinal  pigment  layer,  and  shrinking  of  tlie  eye  takes  place,  aeldoin  accom- 
panied by  formation  of  poi^  The  changes  in  the  interior  of  tin:  eye  re- 
semble tlnwe  caused  by  die  lodgement  of  a  fua-ign  twdy. 

An  shrinking  and  loss  of  the  eye  invariably  take  place  unless  we  sucx 
cecd  in  removing  the  jmrasite,  this  should  always  be  attefli)>ted,  aud  is 
done  in  the  folluwinfii;  manner. 

The  eye  is  well  corainizHl,  or  the  ])atifnt  is  eJilorofonued  ;  the  strieloet 
antiseittic  precantions  mnst  always  K-  cmploywl.  By  nu-nns  of  a  suture 
passed  through  the  nibconjunctival  tissue  t']o«'  to  the  wriHii,  the  eye  ia 
strongly  rotated  in  a  direction  opposite  to  the  sltnalion  of  tlie  cyHticerciu. 
A  e<>njun»!tiv-al  flap  is  dissected  up  from  the  eijnatorial  region,  aud,  after 
the  hlHxiing  has  eeascd,  a  meridional  iiiciBion  about  one  and  a  half  renti- 
mctrM  in  length  h  made  through  the  wlerotic  by  the  thrust  of  a  voQ 
Criicf(-'H  knife  lieM  with  its  back  toward*  the  eye.  The  eyst  in  many  caaea 
presents  iu  the  wound  and  is  ensily  removed,  or  we  may  have  to  seitanitc 
the  lips  of  the  incision  and  extract  the  cyst  by  force]>s  or  a  snutll  book. 
When  iioesible,  we  should  lay  hold  of  the  neck  rather  than  of  the  bvdy,  aal 
the  formt^r  is  least  likely  to  give  way.  The  conjiinetival  woiiiwl  i-*  then 
suturi^l,  and  tlie  eye  closed  with  a  firm  antiseptic  bandage.    This  openitioa 
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has  in  rrocnt  years  been  twiw  done  nt  the  iiaipitnl  with  which  1  nm  oon- 
nectecl,  and  in  each  rase  Bucassfiilly.  Those  who  have  a  large  experience 
Rckoa  their  successes  at  from  sixty  to  seventy  per  cent. 

When  the  cj-gticercue  is  stationary,  and  litis  between  the  retina  and  the 
ehorioid,  it  is  miidi  more  easily  dealt  with  than  when  it  is  freely  movable 
and  sitiialfd  in  the  vitrt--ous.  U  the  eyi-  is  shriukiug,  and  tspfciaily  if,  in 
addition,  it  in  iiiflaim-d  uud  jviliiful,  it  is  far  better  tu  euuelvnte  tlw  globe 
than  to  attempt  to  remove  lliu  |>iiiiisite. 

If  the  ease  corner  midor  obecrvniioii  after  the  formation  of  a  connective- 
(i^tiecapside  around  the  parasite,  we  shall  finilalnr^,  bhiish-white,  rounded 
mam  of  lymph  like  a  ball  of  cotton  wool,  and  I  have  come  to  the  conclu- 
sion that  ^uoh  a  coiiditiitn,  in  the  abeence  of  a  ))uncture- wound  nr  a  foreign 
body  in  the  eye,  is  sufficient  evidence  of  the  nature  of  the  oata 

Hydatid  cystA  are  orcasionnlly  found  in  the  orl>it,  causing  proptosiii; 
but,  BO  far  OS  I  know,  the  case  I  am  about  to  describe  is  the  oo]y  example 
of  such  a  cyst  occurring  in  the  eye  it«elf. 

The  patient  was  a  healthy  little  girl  three  years  and  eight  months  old, 
who  wa«  brought  to  the  oiU-[ralient  department  under  my  cart-  for  what 
looked,  on  u  uusiiul  cxiuuiuutiou,  liki-  tioiiie  form  of  posterior  capsular  cata- 
ract in  the  right  eye. 

The  Bight  wa»  gone,  the  eye  was  free  from  injection,  and  the  tension 
WI8  nonnnl.  A  do^r  examination  showed  a  dense  white,  gltsteiilng,  nou- 
vaacular  ojMicity  in  contact  with  the  hock  of  tlie  clear  lens.  It  did  nut  pro 
Bent  a  ooncavc  snHiice  like  a  posterior  ca|>sutar  cataraot^  but  was  ijuitc  flat. 

Xo  free  edge  could  be  mado  out  in  any  direction,  even  on  wide  dilnta- 
tiMi  of  the  pupil  with  atropine,  nor  was  there  a  trace  of  fiindns-reflex  to 
be  seen  at  any  part.  Altliough  the  irifi  was  not  advanced,  the  opncity 
looketl  distinctly  nearer  to  the  cornea  tlian  an  opacity  behind  tJie  lens  ought 
to  look. 

When  I  saw  the  child  in  the  bospitid  a  few  days  later,  after  the  use  of 
atropine,  glaucoma  iuid  taken  place,  the  eye  was  iujfctcHl  and  very  paiufut, 
an]  the  coi'iha  niut  slightly  hazy.  Wc  removed  the  eye,  u  it  woii  thought 
that  there  might  be  an  intra-ocular  growth. 

The  interior  of  the  orpnn  was  lined  by  a  dense,  continuous  membrane 
which  wap  cloeely  adherent  (o  the  lens,  eilini-y  l««ly,  aud  retina  and  ocai- 
pied  accurately  the  potiiuon  of  the  hyaloid  nienibi'ane. 

The  lens  waa  diminished  in  thickness  at  thi»  expense  of  the  post«nor 
half,  the  ptisleriorMirfare  being  almost  flat, — n  state  nf  affairs  which  satis- 
fiwtorily  ammnied  for  the  undue  proximity  of  the  ojiaenty  to  tlin  cornea 
QOt«d  before  excision.  Mieroacopic  sections  of  the  entire  globe  !n  the  hoii- 
ZOQtsI  plane  showed  tliat  the  charioid,  retina,  aud  other  parts  were  prac- 
tieally  normal.  The  cy>it-wall  was  cotu|)ase<l  of  uiuucmus  ^U]»!  rim  posed, 
stmctorelcas  lamella.  Some  of  the  most  ititcrual  of  these  hod  in  j>lace3 
become  d(!tac]>f<l  at  one  end,  and  cnr\-cd  inward  like  a  watcti-sprlug  or  the 
Savings  of  wood  from  a  carpcubx's  plane. 
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I.  Ever  since  tlie  enrly  |mrt  of  the  preaeiit  oenturr,  when  Scarpa  de- 
scribed fituphylomH  of  tite  [xKiterior  .si^iieitt  of  tlie  wiera,  tUm  anomaly, 
wliicb  lie  act'idviitully  discwerwl  in  two  eyin  liikeii  fnmi  cadavei-s,  lias  \yet:j\ 
Itnuwn  us  the  pueierivr  stapliylooia  of  8cur]u.  Si'ur|tu'«  tlcscriptioii  hiu 
con  fined  to  the  nnatotnical  relations  of  the  oouditioo,'  us  lie  was  able  to  Icarii 
thing  ooutvniiug  the  oliuiL-al  synijitom!)  attending  it§  initial  stages  and 
Mbs«ineiit  prugrtTw. 

Many  y«ar3  alter  Scarpa's  discover}',  Aniinwu  piiblislied  an  acoouat  of 
the  p(i:it-moH<;ni  npp<«raQccs  of  two  trym  with  [KMtenor  staph vlnnia,'  hut 
lie  oonhi  gjvp  no  information  eoneerniug  tlic  fuiiPtional  dlatiirbanoc*  attend- 
ing this  anomaly  of  fomi.  lie  expressed  (he  ojiiiiion,  however,  that  it  wa«  by 
no  means  so  rare  as  was  then  mippoeed,  aiid  called  attention  to  the  Btriking 
rraenihlauce  it  l>i)rc  to  the  Roleral  prntiibeniiiee  of  the  ftetal  eye,  which  he 
hail  previously  described.  He  al.io  empha-^ijied  the  fact  that  of  all  parts  of 
the  »L-lvTOtic,  that  situated  at  the  <»nti-al  part  of  the  ftindiii!  wa»  mo?it  liable 
to  (hinuin^  and  ^Irct^ihing,  for  the  n^afon  that  in  the  hiiiuuu  eye  firm  union 
dm-!*  not  liiko  plane  »t  this  point  tmtil  after  birth. 

Animon  WHS  the  firet  to  attempt  to  connect  the  development  of  posterior 
Ma])hylama  with  the  antecedent  stai^es  of  its  cvoliitiou.  It  l»  surprL^in^  that 
it  did  not  occur  to  him  that  it  might  oocasioo  ucur-sightednees,  aud  aleo  that 
Ititterich,  who  was  aware  that  the  eyes  of  a  man  In  whom  he  fuund  tJie 
coiHlitinn  had  always  l*een  very  myopic,  doea  not  appeur  to  havp  reeognixed 
the  rclationsliip  betwecai  myopia  and  [xisterior  gtaph^ioina,"  csjieeially  a« 

'  7niiat<i  ddtn  {iriiK-Spale  m«1a(li«  dtj^U  iKchi  Ji  A.  HcBr)jtt.  IRIB.  vul,  li.  p.  140. 
'  2dtMhrift  ftir  Ophttiutmologlo.  Bd.  il.  S.  247 ;   Aniinuc.  du  g«iiui  ct  u^u  moculK 
lute*.  Virjnric,  1S30. 

>  Schmkit't  Jalirbiitbfir,  18*2,  Bd  xzivl.  S.  138. 
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Beer  had  nlroady  ]K>into<l  out  tliat  myopic  eyc»  were  often  relativelv  Isrge 
and  long,  aiul  tlmt  ahnomml  length  of  the  pycbnll  was  the  most  ftvquoDt 
cuiiKt;  of  niVDiiiaJ 

It  w-ae,  however,  reserved  for  Arit  to  reoopowe  ^lie  counectioii  betwe«i 
the  posterior  stiijAjIoma  of  Scarpa  and  mvopic  refraction,  and  it  was  tliia 
author  who  &Kt  aiiuouiicvd  tliat  the  cuaditiuu  vsa  the  r^tilar  auatnmical 
fuundiitiou  of  typical  myopia.' 

At  the  tim^;  timt  Arli  made  tliia  im)xiilaDt  announceiucnt,  the  ophtlial- 
in<i#cn|N.-  vrtm  i-uiiiiiig  into  tiM-  in  the  vxiitiiiuHtion  of  tuyopit;  eyes,  and  cotiiw 
was  sevn  to  bn  imifornily  present  in  them.  Thi»  diuvvery  ImI  to  the  gen- 
eral acceptance  of  Arlt's  opinion.  It  tvas  r^rarded  as  i-«tabli)tlied  Iliac  conns 
was  the  evidence  of  an  atrophy  of  the  chorioid,  resulting  i'wta  disteiilioa 
of  the  [Kistorior  si^^jent  of  the  eyeball, — tlini.,  in  ntlier  wordn,  coniix  nnd 
fttaphylonia  were  invariably  ananciated  ;  the  (LtE^ent  gftiierallyapropded  to  this 
view  Iwing  iiulimted  liy  the  farts  that  enn»H  was  also  known  hy  the  name 
of  staphyloma,  uud  tliat  posterior  etaphyhmia  of  Scarju  was  at  once  diag- 
Dot^ed  if  a  oouue  were  seen  to  be  pre^eot.  This  belief  in  the  neceawry 
intordependenoe  of  conns  and  posterior  stapliyloma  was  so  firmly  eptatilifhpd 
that,  on  accouut  of  the  oecurrein-eof  cotii  iu  emmetropic  and  liyi»enDetn»pio 
eyes,  the  presence  of  |H>sterior  staphyloiou  of  tlic  sclera  in  cyca  (hat  were 
not  myopic  was  regarded  as  a  matter  of  eonrw,  although  the  exiieteiioc  of 
posterior  T<tnphylonia  in  oiniaetropic  and  hyiwrmetropic  eyes  eoiild  never 
be  proved  by  auatoiaicat  investigation.  Mj'opia  and  jMeterior  staphyloma 
became,  as  Doudera  exprcesed  it,'  "almost  M'nonymous  terms,"  and  re> 
mained  ho  for  tifvi-rnl  doc'adt'i). 

It  wa.-4  not  until  the  year  18K3  that  Tsehcrning*  proved,  in  an  able 
criticism,  that  ibis  nsage  had  no  scientific  jiiatificatitm,  and  four  years  later 
Stilling'  expivw»«l  the  opinion  that  the  majority  of  myopic  eycB  had  normal 
wlerffi  and  normal  or  Int  slightly  elongated  axes,  and  were  thereibn?  en- 
tirely free  from  jnisterior  atai>l»yloma  even  though  coni  miglit  be  present. 

II.  The  precwling  skeU-li  uf  the  growth  of  onr  knowledge  couceruiag 
tlic  ponnection  lielwn-n  iKwterior  Bta|}hylonia  and  inyopiii  shows  that  the  gen- 
eral acceptance  of  [loKterior  Klaphylomn  it"  the  nnatowicjil  haais  of  uiyopia 
waM  fotmded  ujwn  (a)  facts  glcAned  from  dcw-riptions  of  myopic  eyes  after 
death,  aJid  (b)  the  intorpri-tation  of  the  ophthalmoscopic  ap]>earanoe8  pr^ 
eented  by  myopic  eyes  during  life. 

We  must  iK>M'  examine  toeh  of  thcAe  aourees  of  jufbrmation. 

(a)  Arlt  \>&^  bis  opinion  U[Mm  the  anatomical  examination  of  eight 
myopic  eyes.  Stillinir,  Hiipjxirted  by  tbe  n'siilbi  of  tlie  examination  of  ten 
myopic  ercn,  op|HisciI  Arlt's  views.     Of  tlie  eight  eyiw  rxuniim^d  by  Arlt, 


■  BMr.  Lelirc  rnn  iva  AugiMikmiiklirilen,  Wi«n,  1817,  Bd.  il.  S.  661. 
)  Arlt.  I>ic  Knuikhciicn  if  Aur<«.  Bel.  iiL  S.  S40, 

*  I>ic  AnoRiulic'ii  dvr  BofrMlioa  und  Accvramodatiun  dec  Aucc*,  S.  ZM. 

*  Stiidion  ub»r  die  Afilialogtv  d«r  Jlyopio,  Arrliiv  fUr  Upliilintinolufio,  xxix.  1,  262. 
'  Uiil^TiiuchiLiif;!'!)  ilVxTilif!  KntitvIiungdfT  KurKti-chttgltcil,  S.  lid. 
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Huc  preseoUid  n  liit^ti  d^pive  of  myopia  aod  two  a  myopia  of  aUiut  three 
dioptcn.  Of  tbe  ten  eyes  iiscil  in  Hiitliu^s  iuve^igatiuus,  wvrn  had 
inyupia  of  Iiigh  degree  and  ihree  of  moderau  degree.  Tl«.*  lIiirlM-D  liighly 
mvupic  nyt*  examined  by  tiiese  tvo  aathors  had  po^orior  »tu|iIi\'Ioina. 
Tlw?  fivt'  ey€«  with  only  a  niwiiiim  di^ree  of  myupis.  witiiom  exception, 
aliuweil  ivi  evitlence  of  pcetcrior  st-Icml  Ktapliyloiiia.  Tlie  cuui-ludiuua 
arri\'vd  at  by  xhe  two  autliore  wvm  coutradicton-,  although  the  Mpp^-arantr^ 
tlicy  Joi-rilx-d  were  ^imilAr. 

ThiHr  otK^TvatiiMii^  sliowi.'d  tlial  eyes  with  a  racdium  dcgrre  of  myopia 
were  of  tbe  maw  luiglh  as,  or  but  a  trillc  luDgiT  lh:in,  einnielropic  eyes, 
aad  that  tbeir  scltnp  vivrv  normal  in  iTili.)f  niid  nuniuilly  reeistaai,  white 
oy<*  with  a  high  dt-grw?  of  myopia  were  characterized  by  tlie  presence  of 
po«nerior  staphyloma. 

Of  thirty-fuup  iiiy<^>ic  eyes  anatoinirally  exnniitied  by  HiTrnheiacr  and 
tnvEclf/  twenty-one  bad  a  niyo[Ma  of  a(  liiifit  ten  <ti<>]tUT«,  und  ibirtecn  a 
myopia  of  from  two  t»>  eight  diopten.  Of  tlie  twi-nty-one  highly  myopic 
eves,  twenty  hml  |>witmor  staphyloma ;  of  the  tliirtoon  with  tow  or  moder- 
aU?  inyupia.  Dot  one  liad  ixwlrrior  staphyloma.  The  evMwitli  hi;:li  nivupia 
were  mrt  leas  than  tweiity-«evcii  and  uot  more  tlrnn  ihirty-two  iiiilliiu«tre» 
in  Ivngtii ;  of  the  eyes  with  from  two  to  eight  dioptertt  of  [iiyo|>ia,  ninf  were 
not  I«9  than  tweuty-lhrw  and  not  mow  (lian  twenly-five  millinietn>s  in 
length,  one  was  twenty-tivi-  uikI  five-teiitlis  millimetres  loug,  two  twenty- 
six  miHimetrcs,  and  one  tweuty-«cvva  millinwtrca 

The  total  Dumber  of  niyapie  eyes  examined  by  Aril,  Stilling,  and 
thi-  writer  a^rcgate*  fifty-two.  Thirty-four  of  these  were  higlily  myopic, 
aod  eighteM]  bad  a  myopia  Dot  exceediDg  eight  diopters.  In  the  group  of 
highly  myo(Hc  eyes  there  was  but  oue  without  |)oetcri»r  staphyloma,  while 
in  tbe  socoud  gro4i|i  not  a  single  .'^lapliytomn  wunfound. 

If  we  supplement  this  summary  of  ttic  descriptions  of  tlie  form  of 
mythic  eyc»  hitherto  publ)»lie<l  by  the  mentiou  of  two  eyes  each  r(>|iorte(l  hy 
Wcbta'awl  Krotos'-bin,'^  with  M.  5  and  M.  6,  but  ni>  [Kutcrior  staphyloma, 
aud  by  tbe  fiKt'^  that  five  liighly  myopic  cyesexaniiiKHl  by  I>uudcrs,  varying 
ia  length  from  twenty •«igbt  aud  five-tenths  to  tliirty-tbree  millimetres,  were 
all  flfferted  with  pcstprior  wlenil  staphyloma,  nud  tliat  niauy  oUier  authors 
who  have  had  opportunity  to  examine  aoatomicalty  eyes  with  liigh  myopia 
always  found  deformity  from  posterior  staphyloma  present,  it  tiinv  becou- 
UdoJitly  aAserfod  that  by  fer  the  grenter  Dunibep  of  myopic  eye«,  especially 
ihuw  having  myopia  of  low  or  mt^lium  degree  (the  eyes  uliicli  uftuatly 
acquire  their  myopia  at  M!lioolj,  Inive  obsulutely  no  posterior  tttaptiylunm, 
but  that  this  condition  is  found  only  in  eyex  (fortumitcly  rarely' mtrt  with) 
that  have  a  myopia  exoeeding  ten  diopters.     The  correctness  of  this  propo- 

'  lVh*r  KtiphylMnu  p'.i[icuiii.  Conw  und  Myopie,  ZeiUob,  f.  Hi'ilkuiidc,  Ud.  »vi. 
*  Beiingr   sur  Analitmlv  iIm  iDVopischi-n   Augw.       N*^!'*   UiUhoilungsn  aua  der 
cpttthalrnologHchpR  Kllntk  in  Tubliii.-«ii,  iil.  Heft. 
■  Anibiv  (&r  Ati^nhcUkutido,  Bd.  xu.  S.  33. 
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sition  can  e^^rcely  be  questioned,  DHtwitlifiUnding  th«  remarkable  aeaertiouaJ 
f)f  von  .lat-ger.  This  aiilbor,  wJio  baa  uuulribuiwl  ao  iiiiioli  to  the  knon- 
Ittlgu  ol'  myo])ia,  n.-|)urt»  tlic  exiet«ucv  of  [Kelerior  stupbylonm  with  M. 
1/24  and  nxial  leiigtb  of  twcuty-fivc  and  sevcD-tvntli^  mlllinietree,  with 
M.  1,112  ami  axial  Icn|»th  of  twonty-«von  and  seven -icnthii  millimeti'es, 
with  M.  1;10  and  axial  length  of  t\ventyH:'i};ht  uii!limotn«,  wiili  M.  1/8 
und  axial  leogUi  of  twenty-aioe  aod  scvcii-tviitbs  uiillimeLns,  ^viib  M.  1/7 
am)  a.\iul  len^ih  of  diirty  niilliitietivii,  with  M.  \l<'>  niid  nxial  Icngtb  of 
thirty  and  three-teiitlw  millinK-trc*.  niwl  with  M,  I|.j  ami  axial  length  of 
Ihrrtr-one  millimetres.'  The  writer's  expei-ience  of  the  length  of  eyes  with 
fn>Ri  M,  (1.5  to  M,  Sf  and  of  the  de^'ec  of  myopia  associated  with  an  axial 
length  of  from  twenty-seven  and  seven-tenths  to  thirly-one  millimetres,  ia  ir- 
recouoilable  wttli  von  Ja^ei-'s  stalemetit.  The  writer  (hH«  not  dotibt  tliat 
eyei  with  au  axial  lengtli  of  twenty-seven  and  seven  •tenths,  twenty  •eight, 
twenly-uine  mtti  Kovoii-tmths,  thirty,  thirty  and  three-lcnths,  and  thirty-one 
nii]1i[ni.'tri>>  n^*pifti vely  were  affected  with  poaterior  staph jlomaj  but  he  can 
wurwly  Wlicvc  that  the  myopia  of  these  eyes  amounted  to  only  1/12,  I/IO, 
1/8,  lj'7,  li'6,  and  l,'o,  Xot  wit  (islanding  the  nniSiiiiahlwieBs  of  Ibis  doubt, 
the  Btolcnieut  of  von  Jac^T  must  nut  be  Uisn^rded,  and  from  tbt  njsulla 
of  tl>c  investigations  of  all  authors  it  can  only  Im-  iix^nmod  that  puMbxtor 
staphyloma  is,  nn  a.  nih-,  present  in  the  ponipurutively  few  vyv*  that  Iinvo 
M.  10  and  over,  and  only  exceptionally  iu  the  extremely  uumorons  instiuices 
of  eyes  that  liavc  from  M.  2  to  AI  8. 

(1)  Techcrning  examlnc<l  die  refruclion  of  seven  ihouRand  five  hundred 
and  «ixty-four  men  from  eighteen  to  twenty-five  years  of  age,  from  all 
olusses  of  society,  and  fonnd  amon^  them  six  hundred  and  Iwenty-sevea 
with  myopia  of  2  D.  and  over.  Of  these  six  hnndral  and  twenty-seven 
myopes,  fifty-one  (einht  p*r  cent.)  had  more  than  9  D.  of  myopia.  From 
what  haft  been  previonsly  said,  we  may  asannie  that  this  eight  per  cent,  had 
staphyloma.  Tfu^herning  .itates  that  two  hiindretl  aj]d  nioety-oue  of  bia 
myope:^,  or  forty-six  per  rent.,  had  cimi.  (Small  «mi  thai  eonld  not  he  dif- 
ferentiated from  a  wide  eetcral  border  were  not  iuchidc-d  iu  tliiit  ttunimnr^'.) 
Of  the  two  hundred  and  ninety-one  coses  pres^^'uting  coni,  two  hnndrtd  ami 
twenty-four  had  from  M.  2  to  M,  C  ;  thirty-one,  from  M.  7  to  M.  9. 

As  ;\jrlt,  Weis^,  Htitlin^.  Krotocichiu,  and  Herrnlioiser  and  the  writer  did 
not  find  a  single  iKuslvrior  &taphylonm  among  niucleco  eyes  witli  from  M.  2 
to  M.  6,  and  a»  in  thirteen  of  ttiew  cye»  the  axial  len^  varied  between 
twenty-three  and  tw<-nty-five  millimetres,  just  e.»  in  enimetiYipie  eyes,  in  sir 
reaching  at  most  twenty.six  raillimetrea,  we  are  jiislified  in  cimi-luding  tlial 
among  tlie  two  hundred  and  twenty-four  pairs  of  e>'es  with  from  >(.  2 
to  M.  6  in  which  Tschernlng  fimnd  eoni,  none  were  afFectcd  with  |M«teriur 
staphyloma,  if  we  aLw  do  not  take  into  account  the  thirty-one  Biibjeets 
with  fnna  M.  7  to  M.  9  in  whom  Tscherning  found  couj,  and  consider  only 


U«)>«T  die  RinotelluDgen  Aea  dloptrfidien  Apfinraiof,  ISril,  S*.  MS  bU  149. 
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that  be  found  roni  in  two  hundred  And  twenty-four  subjecU  with  from  M.  2 
to  M.  6,  aud  ill  lliirty-itix  individuals  wlLh  uion-  iJimi  9  D.  of  myopia,  it 
foUowis  tlwt  auioug  tlie  tuo  buudnxl  aud  stxly  myopes  witli  coui  oul/ 
tbirtA'-Hix  ((.r-.,  foiirUfn  per  oeiit.)  Wl  po^bt-rior  staph)- lunia. 

If  TsolxTning  had  inoUid<'d  the  cns*«  of  M.  thnt  were  lesa  than  2  D., 
aud  had  ui»1  disn^ixled  the  wnaller  coni,  Uie  peirentage  of  eases  with  conns 
ia  which  jMiderior  i^iaph^lnma  was  {irctwst  would  have  proved  cousiderahly 

rRnsller. 

As  we  arc  liere  endcAvoriog  only  to  «how  how  orronnoiis  tli«  custom  » 
of  inforriu^  the  existence  of  a  posterior  staphyloma  from  tht*  praeuce  of  a 
ooous,  we  mnv  oontcnt  liiii-scLvcs  with  the  concloeions  drawn  from  Teciier- 
ning*s  figures.  We  must  not,  however,  omit  to  add  that  when  coni  were 
fotuMi  in  cy^  llmt  were  not  niyopio,  the  presence  of  po^ertor  Etaphyloma 
was  al^tj  inferred,  in  spite  of  the  fiuit  that  thia  oouditiuu  liad  iwver  heen 
foiiiMi  in  an  emmetropic  or  a  hyijermetropic  eye,  Of  one  himdrcd  uiid 
tliirty-live  eyes  with  ooai  the  writer  has  found  nlnety-nin«  to  be  myopic, 
eighteen  emmetropic,  and  eighteen  hy|M>rnietropic.'  As  it  is  certniii  thut 
not  a  siogle  uun-myopii;  eye  with  oonua  hiis  |Kwten«r  staphyloma,  ami  ag 
of  myopic  eyes  (eveu  with  Tschemii^'s  cstimati.-  us  u  baais  of  tuuiputation, 
which  is  not  eDtin?ly  correct  so  fur  as  the  frequency  uf  (X)DiM.iu  myopic 
eyes  is  couwrnwl)  only  ionrl«ii  per  cent,  present  this  iinoiniity,  it  is  evident 
that  of  the  total  niinibor  of  eye»  with  euui  only  a  small  proportion  (about 
Ij'iOi  has  jtosterior  staphyloma. 

Of  thirteen  eyes  with  from  M.  2  to  M.  8  examined  anat^^mically  by 
Hermheiser  and  the  writer,  nine  had  conn.-*,  hot  not  one  [toMenor  xtjtphylomn ; 
uf  twenty-one  eyes  with  fn)m  !(.  10  to  M.  2ii,  only  one  lind  no  ^tapliyloma 
and  but  two  no  conus.  From  this  It  follows  that,  althotigh  ooniis  is  a  regu- 
lar eoncomhunt  of  iin  (.>xlsting  elapbyloma,  yet  staphyloma  is  only  exception- 
ally to  be  InftTTtxi  from  the  presence  of  a  conus.  In  other  wonls,  when  in 
the  anatomical  examiualioa  of  a  myopic  eye  a  .ilaphyloma  ia  found,  one 

,  may  almost  certainly  ex|>ect  lu  find  a  oinus  ;  when,  however,  the  pivsr-uce 
of  a  coiius  has  been  rcoogniz4.tl  by  tlie  ophthal muscope  in  the  examination 
of  a  myopic  eye  «luring  lilt.*,  tliu  exist(.-nce  of  a  posterior  staphyloma  may 
be  expected  only  when  the  myopia  amounts  to  at  I^ast  10  D., — that  Is  Co 
Bay,  in  a  ^lall  percentage  of  cases. 

III.  Since  ooous  was  first  lucognizcd  it  has  bocu  regarded  as  a  drcum- 
Ktribed  atrophy  of  the  chorioid.  Aril  wrote  in  1878,  "This  alteration 
[the  comis]  must,  from  an  nn»tomi(^l  point  of  view,  he  described  na  an 
atrojiliy  of  the  diorloid,  its  reninter  cause  being  stretching  of  that  niem- 
braiw."'  In  some  eyes  with  conus,  in  thoee,  for  example,  having  ix>9t«rior 
stapliyloma,  the  eborioid  is,  as  a  matter  of  &ct,  iJiin  In  the  entire  posterior 


'  Zur  Lcbr«Too  ^n  Upueticn  dcr  Euntdcfatlglcqlt,  Arohlv  Mr  Ophtbklmolo^e,  xi 
2,40. 

■  (J«b«r  die  Dntdicn  nod  cli«  KoUieliaiig  <ler  Kunuchtickeit,  1870,  3.  C. 
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flQgment  of  the  globe,  and  spread  over  a  greater  surface  than  iti  the  nonniil 
eye.  It  is  reSBnnnble  t(p  &!Wiiiic  tliHt  tlie  chorioid  iti  such  cye»  ha<«  under- 
gone Hirctcbiug.  lo  by  fur  the  greau-r  uunilx-r  of  cj'<s  witb  coutis  (in  thg»e 
which  have  normal  lei^bi  and  sliajic)  the  chorioid  bcyoml  the  edg«  of 
the  cooufl  U  uwmal.  The  wmus  iu  these  cj'cb  is,  neverthelees,  eimilar  to 
the  coniu  that  h  found  iu  eves  with  pusterior  staphylotuu.  As  Jii  tlie 
farmer  tlic  cborioid  h  not  strcb.'lK'd,  the  0Dnu»  cannot  be  rvgurdi-d  as  on 
atrophy  from  Htrvtching,  whether  the  evw  iii  whw-h  It  or«wjrB  have  Ktnpby- 
loma  or  not  A'on  Jaeger  found  that  llie  chorio-onpillnri;?  was  sometimes 
abeeot  within  tlie  liniits  of  the  oonns,  ami  that  in  extensive  staphyloniata 
the  cborioid  over  the  coiius  presented  the  apjK'arani'e  of  a  gta'^-like,  homo- 
genooUH  luenihraiic  uhioh  wan  t^jcivediagly  fiiie  and  dclii'nt^^ly  i>triat<*d  and 
eontflined  n  few  v««els.'  This  d««Tiption  certainly  t*niHs  to  oorrobomte  the 
coi-rertnewt  of  the  aiKumptioti  that  the  ehoiioid  is  atrophic  wilhiti  tlie  limits 
of  the  ovniis,  although  It  may  not  have  become  so  in  consequence  of 
stretching. 

Tlieee  anatomical  changes  in  the  chorioid  are,  however,  not  the  only 
ones  pivscnt  in  ciiiiiia.  They  aloue  fail  In  explain  tlie  ophthuhiiiisoopic 
«ppi-uninc<^«  and  the  fuuctiuuul  diKturbanccs  at  it^t  !<iLc.  'i'hcy  might  all  be 
present  without  coustittitlng  a  conua  if  the  pigmeut  epithelium  and  the 
layer  of  rods  and  coik-*  wci-c  not  ftl«o  wanting  over  the  ai-ea  eiiibraoed  by 
the  defect.  The  ei<8iL-uttal  {lathological  changes  (tboi^e  that  are  peculiar  to 
coou:),  and  wltbout  which  it  could  not  exi^)  are  situated  in  the  retina,  uud 
not  in  the  chorioid.  The  absence  of  the  pigment  c|>i!lieliiim  in  a  ocnain 
jMirt  of  the  fuudn«,  nsiially  of  cpwicentic  form  and  always  imni#dia(ftly  ad- 
joining the  onter  edge  of  the  papilla,  and  the  absence  of  light-iKTceiving 
elements  within  this  area  (which,  therefore, !»  a  [larl  of  the  blind  spot),  are 
the  fentiires  of  «>mia  tltat  render  it,  in  position,  sliajx-,  and  function,  a 
clearly  dcfinfd  anomaly,  la  tb«M.-  piirticulars  oouiis  diflers  gitatly  friim 
the  atr()|)liir  chnrinidal  p»tcheK  8«en  iu  the  fuudus,  with  which  it  has  outer 
h)  c»mmon  ;  uikI  tin  (nic  nature  i^  niisrcprcectited  if  nulliing  moiv  be  said 
of  it  than  that  "  it  must  be  rqpinlcd  iw  an  atropliy  of  the  rhurioid." 

Xovertlielefis,  the  belief  that  eoniis  va^  merely  a  circunisoribed  atrophy 
of  the  chorioid  ohtaiuod  wido-eprcad  acceptance  until  Stilling,  in  the  year 
1H87.  cast  annic  doubt  upon  it  by  bis  endeavor  to  prove  anatomically  that 
tbc  white  ciifiwvnt  or  ring,  A8  the  ea*c  might  be  (the  eoniis),  was  not  fiittiatinl 
in  the  ectatio  eliorioid,  nnd  ctuild  mtt  thorefoiv  result  from  AtrojJiy  of  that 
mcnibranc'  The  writer  has  exaniinod  nineteen  coni  nimlnmimlly,  five  of 
tbeni  annular  nnd  fourteen  cret'^viitir,  and  lias  nrrivml  »l  the  following  coD> 
cliitiiorw  concerning  the  anatomicnl  ibundatiun  of  tbe  douqs  ; 

(n)  In  eyes  with  annulur  conne  tbc  diameter  of  the  scloro-diorioidal 
canal  and  of  the  part  of  iht?  optic  nerve  surrounded  hy  it  h  lumsually 


■  Ustedk  BnfMlhugm  dM  dlopirlacb«n  Apiiamto,  9.  60. 

*  UnunadiiHigu  AbwdlaEnbteluiDcdu  Kumkhllfkelt,  S.  12S. 
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If.the  diaracUT  of  Hie  papilla,  however,  is  norninl.  When  the  intm- 
DcfoiSal  purlioii  of  the  optic  nen'e  hofi  u  dtaiuelcr  of,  for  example,  thi'ee 
mlllimeUvs,  and  the  Intra-i-etiual  portiou  (i.e.,  tlie  papilla)  a  diameter  of 
one  and  five-trallis  Diilliiuetrtw,  a  while  zuiio  is  wx-n  brtwccn  tlie  «lge  of 
iho  papilla  and  tho  jxrriplicral  |Xjrtioii  of  the  ooiiiioflive  tissue  (or  of  tlic 
diorioiilal  rint;,  a»  thv  ou^c  inuy  bf) ;  mij  it  h  thin  that  form;*  tli<^  aaiiular 
oonUB  obaervei]  hy  this  uphtiiitliii<«ooi>v.  Thi?  unimliir  cfniiis,  thon,  i«  not 
wtiifttisl  iD  the  i-oftion  of  the  odilar  mcmhraties,  but  in  that  of  llie  optio 
iicrvc, — itjt  white  tvlur  coming  not  from  tin-  srlpra  that  has  become  vieihle, 
but  fruui  tht'  lauiiua  cnbr«)>a.  Tho  peripheral  limits  of  tiie  cooua  are 
fonnwl  bv  the  chorioidnl  riujr.  As  the  laver  of  pignieiit  epithelium  begins 
nt  this  riiip,  therr  «im  be  no  pigment  «i)itlioliuiu  ivitliiii  liii>  area  iucluJed  by 
the  nnnidar  idiius.  The  pigment  epitlieliuin  has  mil  diaap|)eiired  ;  ou  the 
sutr&ry,  it  has  ncvei-  existed  iii  tliv  part  uf  llio  fundus  in  whiuli  tlic  conus 
^n  situated. 

Tbe  annular  ooniu  fomu  a  part  of  th«  traiiBvcrse  8i?ctioit  of  tho  optie 
ner^-e  Keen  bv  the  oplithaliuu8«i|ie,  and  belongs,  therefore,  In  its  entire 
cxl€ut  to  the  blind  :«pot.  The  chorioid  over  the  staphyluDiatous  area  is 
thiuiirr  tliaii  uoriniil,  but  the  port  of  it  iin me<liat<Oy  surrounding  the  optic 
twrvc  docs  not  differ  from  the  part  sitiutcd  behind  the  fovea  oentmUs  or 
cbe  parts  which  cover  the  otber  ponioro*  of  tbe  srleral  staphyloma.  It  is, 
therefore,  out  «'f  the  question  that  tbe  Btretehing  of  tiie  chorioid  due  to 
stretching  of  (he  Hclera  i^otild  occasion  cborioidal  atrophy  of  such  a  decree 
on  to  be  a-areely  diHtingiiishablc  fniin  tbe  ahseiiee  of  tliat  memhrane,  in  the 
vidnity  of  itw  ituertiuu.  .As  the  tuniiv  of  the  eye  afTected  with  p<wterior 
staphyioina  of  Suiriu  have  a  much  greater  HU|K:rfic:iu)  esctent  than  those  of 
the  normni  eye,  the  chorioid  over  the  ai-eiiof  the  staphyloma  is  thinner  tban 
in  the  normal  eye.  There  i«,  however,  no  marked  cireumderii>«l  atrophy 
of  this  membrtiue,  no  entire  (lir>app(<uniuee  of  tbu  pi^tneiil  epitliolium,  and 
no  loi«  of  ttie  percipient  layers  of  the  retina  limitttl  to  a  i^harply  detiiied 
region  around  the  }inpitla.  The  clinnge^  in  tlie  eboHoid  and  n.-iinn  wln'eli 
huve  been  regardni  a^  the  anatomioal  hiUih  of  tlie  itnniilnr  cohiia,  and  n-hieli 
have  been  t»  zealomly  explaiunl,  do  not  exiO,;  the  nimiilar  conus  being 
xlue  to  an  aunitialy  in  the  form  of  the  optic  nerve  resultiog  from  strmtiiral 
irregiduritim  in  tlie  extertial  tiinicH  of  the  eve  tliat  are  rhai-acterizf-d  by 
deficient  <leveIopraent  of  the  sclera  and  ohorioid  around  the  optio  nerve, 
shown  in  tlic  ahnonual  width  of  tbe  seh?ruK:liorioidal  eanal  at  tbe  entrance 
of  the  optic  tier\'c. 

{It)  The  cr<ft<'c»tlc  eunuii  in  tlic  myopic  cj-c  with  posterior  Htaphvb^nia 
lia.1  the  some  nnntomicftl  foinidntion  as  the  crosoentte  oonns  in  tho  myopic 
eye  of  avera^'  le»(;th  and  form.  The  conns  occurring  in  myopic  eyes  in 
which  the  chorioid  of  (he  jKi^tcnor  half  of  the  globe  i»  abnormally  thin 
pretentn  the  same  structure  a.i  in  myopic  eyea  in  which  the  chorioid  from 
the  edge  of  the  cumua  to  the  ora  serrata  ia  normal.  Witliin  the  limits 
of  the  cresceiilic  uouu^  tlie  eliorioid  in  iuvariably  alinoriual.  The  anterior 
Voi~  III.— » 
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layers  of  lliie  nienilji'aiie,  (he  elatitii*  Inniina  ntul  tlie  rhorio-cajiillsris 
here  absent,  while  tlie  [Kuterior  layt^rs  are  thinner  tlian  ivumial. 
aliu>  faintlv  or  not  at  utl  pigmented,  and  contaiu  few  or  do  ve^t^tls, 
the  niitorior  inirrace  of  the  couus,  and  intimate}^  united  u-itli  it  u»  br 
wlge,  is  sijm'ud  the  most  niiierior  jiarl  of  the  {M^niilierj'  of  the  pial  si 
the  uplin  m-rvc.     In  fi-oiit  of  this  lie  GhTca  of  the  opiH.-  nerve,  wliiA 
l)eDt  over  in  tlie  plane  of  tJie  oeiiW  nieiuhrutx's  with  the  pial  shcsili, 
they  accompany  to  the  edge  of  thf  eoniis,  wliere  Ihey  turn  haet  towardi 
axis  of  itip  oplie  nerve,  to  rend)  the  nerve-fibre  layer  hy  way  of  ihr 
Since  within  the  limits  of  the  conns  the  pial  eheatli  und  tbc  Derve-libRi 
iinimilialely  iipiin  tlie  aiiteriop  enrfaoe  of  the  ciioHoid,  tbe  relini 
Ix^in  until  tlie  periphery  of  the  eoiins  in  rem-ha-d,  aixl  therefore  tiieit 
be  no  pigtnent  epitlieliiini  upon  the  siirfneeof  theeonn?,  u-bicli  coom^i 
miiM  lulling  to  the  hIiuU  niMit.     The  pigment  epitfaehum  uiuM  oat 
(IbuppeuiX'd  from  within  the  eouus,  ub  it  has  never  lieen  present  iu 
Eitiiiitioti.     Neither  have  any  changes  taken  plaoe  iu  the  [N-mpli.i)l 
of  the  retina  withiu  Che  area  of  the  conus  whieh  conld  have  rtsnltcd  i«i 
eulargemeul  of  the  blind  (tjxit  ])r<ipnrtioniite  to  the  area  nf  ihecoau;' 
the  nrtinu,  never  having  tnvn  present  in  front  of  the  conns,  o»utd 
SOrily  ne^-cr  have  undergone  ebange  at  that  jjoint. 

Ab^nee  of  tlic  elnstie  Inniiiia  within  the  area  of  the  cados  canoM 
regarded  a»  an  atrophy  of  that  tnembmne,  because  tbe  pial  Bhealli  of 
optic  Dcrvc  Bprcods  over  tlic  defect  iu  tbc  ela'^tica  and  uuitca  with  it  oi  it' 
jtcripherv,  jtiM  an  in  the  iioniial  eye.  NeitW-r  i»ii  tlie  M)ni]>letv  di*a|ifnr 
atice  of  tbe  elastic  lamina  and  of  the  chorio-rapillnriH  be  givcti  a,<  the  mMl 
why  the  |>inl  i^benth  and  the  nerve-fibres  lying  upon  it  leave  their  nonm 
position  and  extend  into  the  defci;t  in  the  anterior  layers  of  tlie  cfaoriiii 
As  the  anomalotiH  [Munition  of  tlie  pint  sheath  and  the  iascicnlits  of  opA 
nerve  lJbre-3  form  a  constant  aoatomieal  fealtire  of  tlio  creecentie  iM>niu,  lb 
defecft  in  the  anterior  hiyen<  of  the  diotiuid  eau  only  be  n^nleii  « I 
stnietnnil  anomaly. 

It  must  U-  remembered  (hat  the  pial  ^heoth  in  every  eye  aceom|»Ml 
the  optic  n^rvo  to  the  point  of  its  pas^i^  through  tlie  chorioid,  and  unite 
ill  the  nntA^^rior  plane  of  tlint  tncmbrane  with  tbe  border  of  tbe  eluMk  luniin 
of  llie  eliorioid.  If  tbe  elastic  lamina  dr>cs  not  extend  to  the  edge  of  lb 
chorioidnl  ■■nnal,  the  pial  ^leatb,  in  order  to  join  it,  miiAt  bi^nd  oviT  at  A^^ 
edge  of  the  ehorioidal  (tanal  in  the  plane  of  tlie  oentnr  niitnbrnni-s  aa4 
extcml  nero-iii  the  anterior  Hurfluv  of  the  chorioid  ni<  far  nn  the  edge  of  itril 
ehu^tic  lamina. 

As  the  retina  always  begins  at  the  outer  edgeof  theereBcenliecuBiWtwJ 
a*  the  faseiciilns  of  optic  iicrvo  fibres  and  the  pial  sheath  nii^  nlwaiti  tiitkj 
ated  within  tbe  eonns,  it  in  ira|K>»<iiibU'  that  the  anterior  laniinir  of  the  dmcl 
Old  could  have  been  present  within  the  area  of  the  eoauH  at  miicic  pivriixi 
p«ri<Hl  and  have  aftimvards  disapjHiintl.  The  defect  mnrt  have  nrn 
riginally  been  the  result  of  uiiuniuloim  dc\'eIopniciit,  and  not  of  di 
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The  chaises  in  the  posterior  layers  of  the  chorioid  might  be  looked  upon 
■.^^  atrophic  if  they  were  Fe^iardecl  iDdependently.  When,  however,  it  13  con- 
l-aidered  that  in  myopic  eyes  of  normal  length  aiid  shape  there  is  an  absence 
:  ,^)f  uiy  conditions  which  could  have  occasioned  a  sharply  defined  atrophy 
^tlS  a  small  part  of  the  chorioid,  and  that  in  glaucomatous  eyes  of  young 
'  -.Mitjects  which  have  become  greatly  enlai^ed,  and  in  which  the  originally 
ii'SOnnal  chorioid  has  undei^ne  a  forcible  distention,  there  is  no  circum- 
vcribed  atrophy  of  the  chorioid  at  the  outer  border  of  the  papilla,  and, 
faa/iatt,  that  in  the  stapbylomatous  eyes  of  young  myopes  having  a  cres- 
«eDtic  conuB  deficient  development  of  the  anterior  layers  of  the  chorioid 
-ie  invariably  present,  it  must  be  assumed  that  anomalies  of  texture  in  the 
*  {tOBterior  layers  of  the  chorioid  accompanying  crescehtic  conns,  like  those 
in  tlw  anterior  layers,  are  due  to  imperfect  development.  The  cresceniie 
mm*  M,  then,  an  agenma  of  the  optic  n^rve  in  consequence  of  an  imperfect 
iathpmetU  of  the  chorioid,  mamfe^ed  m  the  malformation  of  thai  mem- 
tnwe  id  the  lateral  border  of  the  chorioidal  canal. 

The  generally  accepted  opinion  that  the  crescentic  conns  gradually  be- 
comes annular  by  the  prolongation  of  its  ]K)inted  extremities  along  the 
bolder  of  the  papilla  is  erroneous.  An  annular  conns  cannot  develop  from 
kcnscenticcoQus;  neither  can  a  crescentic  one  enlat^  and  become  annular. 
Hk  two  forms  of  conus  are,  however,  intimately  related,  for  they  are  both 
iDomalies  in  the  development  of  the  optic  nerve,  dependent  upon  imperfect 
development  of  the  chorioid,  or,  sometimes,  of  both  the  chorioid  and  the 
adera. 

Every  conus  is,  then,  congenital,  although  in  the  eyes  of  adults  who 
lave  been  affected  with  myopia  for  years  it  may  have  become  much  larger 
^  it  birth.  The  conus,  so  small  at  first  as  to  be  scarcely  distinguishable 
from  a  ring  of  normal  connective  tissue,  increases  in  size  with  the  eye. 

Of  the  investigators  who  have  studied  the  anat^imy  of  the  couus,  von 
Jaf^r  alone  realized  its  dependence  upon  irajierfect  development.     The 
wnelnsions  of  this  observer  are  as  follows :  "  When  we  consider  tlie  devel- 
opment of  the  human  eye  at  different  (wriods  of  ftetal  life,  and  the  exist- 
®^ce  ajyj  jfjg  manner  of  closure  of  the  chorioidal  fissure,  the  conus  must  be 
^S'^fdcd  not  only  in  most  cases  as  an  indication  of  tissue-changes  to  apjKar 
™  ^  later  period  of  life,  but  also  sometimes  as  the  evidence  of  an  anomaly  in 
^  *-'losnre  of  the  chorioidal  fissure."  ' 
-^V.  The  posterior  staphyloma  of  Scarpa  is  most  frequently  situated  in 
*  part  of  the  wall  of  the  eyeball  included  in  a  circle  descrilied  u|Jon  it, 
Ose  centre  is  at  the  outer  edge  of  the  optic  nerve  and  its  sheaths,  and 
_**3e  radius  is  equal  to  the  distance  between  the  optic  nerve  and  the  pos- 
^Of  end  of  the  tendon  of  the  inferior  oblique  muscle.     As  tlie  diameter 
^'•e  optic  nerve  is  but  a  trifle  less  in  length  than  the  distance;  of  the  optic 
''^e  from  the  posterior  end  of  the  tendon  of  the  oblique  muscle,  the 

'  Loco  citato,  8.  68. 
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etsphyloma  embraces  only  n  n»miw  »ti-ij)  of  tlie  fx^lera  ud  the  inner  oAe 
of  tlio  optio  nerve,  l»m  a  compiimiiv^'ly  lirond  pieoe  on  (he  ouut  side.  In 
tlie  nornuU  eye,  tlie  iiiwrtion  iif  the  [xistrrior  end  gl'  tli*  timtlou  of  tlie 
obli<{u(!  mnacle  is  about  four  initlimetrt>H  t'roin  the  optic  oervc,  while  in  an 
V%'p  \iitli  [MJtderior  stupbylumH  this  diotaiicv  miiy  ftmouiit  to  as  miM-li  iWi 
H>v«nt£on  tuillimetrfs.  The  more  tliis  part  of  tlic  «rler»  is  iii«l«tidfd,  the 
more  atteiitiatLxd  it  bewnit^,  Iti  «yei(  with  ki^  glaphyloiuatu  thi*  vrall  of 
the  stapbyluum  may  be  as  thin  as  note-paper. 

In  Mjnie  niy^ipie  eyett  n  tow  cri rcrumwn'ibed  protulM-rnm-e  witli  a  cin^iilar 
ha.*c  h  iwt^n  Itetn'ccn  the  outer  side  of  the  optio  uei-ve  ftnd  the  Icndon  ol'tlic 
inferior  oblique  muscle;  iu  others,  tlie  uurfaoe  of  the  Kleiu  bptvreeii  the 
optic  nerve  nnii  the  iufi'iHor  oblique  inii^le  luut  umler^ne  Kuch  marked 
eiilarf^emcnt  thut  u  tronicnl  elovitlion  is  furmod  on  the  outer  M<tp  of  ilie 
nerve  J  in  others,  again,  the  .■x-lem  iminwliately  arotind  the  optic  ner\'e  is 
drawn  into  the  u-all  of  the  staphylomn  in  »(ich  a  manner  that  the  mrve, 
injtti'ad  of  lying  to  one  wdc  of  Uie  stapliyhmm,  formn  its  summit,  tlic 
staphylunin  then  rcBeinUliiig  the  aegiuetit  of  n  sphere,  divided  by  n  turrow 
(iirrow  from  the  part  of  the  oyehall  not  im-hid^.d  iu  the  sla|d)yloma. 

All  these  more  or  less  sharply  defined  ve^ieiilar  or  oonieal  pnitiilMyranwa 
in  the  wall  of  the  eyeball  are  inBtaneijs  of  gennine  staphyloma.     In  the 
majority  of  oaacH,  hov,«>v<'r,  tlio  thin   portion  of  tlie  wall  merges  ^radnally 
into  the  normally  resistant  part,  the  eyeball  ai<»uniing  tin-  form  of  a  eylinder 
with  roundwl  uikIs,  or  that  i»f  an  ^jf,  witli  the  optie  iipr\'p  !>ilual»l  al  its 
gaudier  exlreniity.     The  thttining  of  tlie  sclera  in  such  eases  extends  as  lar 
as  the  cipmt'.»r  of  the  globe,  and  not  I iifreqiiftitly  bej'onJ  this  n^lon,  to  tlie 
nfiffhborliofxl  of  the  insertion  of  tin-  reL-lns  muscles.     Iu  eyes  with  posterior 
jJnpliylunm  the  diameter  of  the  bwie  of  the  oopuea.  and  (lie  distauoe  of  the 
inM>rtiuu  of  the  n-ctiw  rauscIcH  from  its  btiwlt-r,  are;,  however,  never  greater 
llian   nonmtl.     The  lonntli  of  eyeballs  vrilh   the  i>osterior  ittwphyJomu  of 
Scanxi  alwiiya  exceeds  that  of  the  long««t  emmetropic  eyclmllB  yet  nK-asiircd. 
As  there  aw'  many  fully  dfVplo|Mfl  cyos  with  an  axial  lenjjfth  of  only 
twenty-two  millimelres,  it  may  U'  a>«iinied  thai  eyes  with  posterior  slaphy- 
loiuu  i-xifll  whose  length  does  not  exc-w-d  twcuty-flve  mi  11 1  metre?,  ahlioii|;li 
DO  rwoi"*!  "f  ^"*'''  ''-y^  ^*''*  ^*  y^t  I'ceii  made.     The  axis  of  the  shortest  of 
tlM>  «'Vf«  with  posterior  stajiliyloiim  studied  by  tlie  writt-r  meunnred  twenty- 
seven  niilliinrtn-s;  thai  of  the  lungcst,  tliirty-lwo  iiiillimetms.     The  ax«s 
of  the  NX  Btapiiylomatous  eye*  mentioned  by  Arlt  varied  bt'twc<'u  twcutj-- 
tfista  f**^  four-tenths  ojid  thiri-y  mul  sevon-tenths  millimetrts  iu  longtli, 
TW  aJiortwt  of  iJie  five  evelmlU  with  puc-terior  staphyloma  meosured  by 
IVwWs  WU8  iweiity-eight  and  five-teutlm  and  tlie  longest  thirty-three  milU- 
M(«n»  »»  Irngth.     Von  dntyer  found  that,  with  the  esecptiou  of  oneeye- 
^^  «ht«-h  wit*  twenty-fi\-e  mid  seven-ten tlis  millimctrea  long,  the  axes  of 
jpirir-  tfvn*  with  |K>sterior  staphyloinn  moasurod  from  twenty-seven  atxt 
tlb>  (o  tliirty-two  milliuK-tres. 
itb«  thiuniiig  of  the  walls  of  eyes  affected  with  posterior  stapbyloma 


Pirinirm  cyel«U  llcR)  Willi  poHorlor  rtuptiilomii.  LcnKlli  ot  ul*  vqumltvd  Ivtcntir-iiltia  lltlU^ 
metrc3vli(>rtBut)ijiI0lJUDetcrii'eni]r<«ev(ni  mlllintinf.  reiiiiuil  iKeeiiy-ruiirtullliiutrimL  M.  ni(ac  tlian 
Z)l).  Hdldelci*  (lie  rliilit  emmetrnpic  lyetMll of  tlin hoio  Iai11iltliikl,tlie*zittllviiiitbur  uhiiili  w» 
twtncj'-four  uid  oti«-hftlf  mllllinslTM. 


Via.  g. 


KyebaUt  nf  ■  woman  (iiiy-Mvcn  T<-an>  of  drc.  M.  lo  ii.  I«nKili  nr  ulIi  oiuiJinl  twviiiyiwi'eal 
nlBUnvlm.  Iti  IkiIIi  e}«  there  <riu  n  aliiiii>ly  iluniii'il,  (lli;lilly  imimltipiii  po^irrlnt  Kn|>ti)'lrtma  Willi  j 
tdrcukt  Uu'.  iUii*U<l  Mvriii'ii  llifllntrrnl  ililc  ut  tlic  leuilun  uf  lliu  lureiltirutiliqufmiiuja. 


Kiu.  10. 


Tbc rIitli(e;eo( l  woinaLi  tlltjatx  ftt^n of  "icc.  wjfli  n large  potMrlur  iiaphflami.  M.  klrout  'Ji  D. 
Iicugihof  isU  tquBllcd  Iblrty  nlllimvIicB,  hutkunial  Jmuit-iei  iwviily-luur,  >i!ili(nl  iweiay-fuuf  uid 
nne-h«ir  mllllmetrM.  The  Iciidutia  oJ'  lln^  itiperlur  retlus  uiuclc  wid  Ibn  eilenjid  nwius  miiKilc,  u 
a-rU  u  ihtMc  of  ttic  (wu  ublliiuc  idukl'Im.  ftrc  reiir«Mnl«l  In  Uie  itnwlnif.  Tlie  •lltlanve  t>i'lwv4.-ii  the 
fiotunorcnddf  ihi- Wiiduli  of  lh»  iiifi'florobiiqiis  iniuole  and  Ihn  iipllr  norvfi  Ik  a1ni<)hl  w  t{^I^M  u  th« 
dintanrg  bulwcen  ihcnnlvrlurL-"'!  "f  (hi'  inrorlurnblique  mtur-te  Hiid  (lioi^nruaa  ;  that  k  In  RBf,  ataul 
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'usually  extends  for  forward,  their  ef|tiatorial  diotnetpr  is  also,  m  a  rule, 
grcaier  tliau  tliat  of  tlie  iiornml  typliail,  Jo  twenty  emmetropic  eves  the 
Tfriter  foiiiKi  the  sJwrtest  vertical  diameter  to  be  twenty-two  millimetres, 
the  ictn^ffst  iweiily-fonr  millimetres;  the  horiJiomid  diameter  mwwuriuji  uot 
If»s  thmi  twenty-twu  uur  more  tlmu  iwcuty-fivL-  milUnK.'ti'ea.  In  iweuty 
c>-cswiiti  the  |M»Iuri»r  xtapli yloiiin  of  Srari«  he  fuunil  j»ixu-fii  wliow?  vcrtioni 
meuurements  wore  from  twenty-four  and  five-tfnihs  to  twenty-seven  milli- 
metres, and  nineteen  whose  transverse  dianietei-s  measured  from  twenty. 
Ave  to  twenlV'ii'iKht  milliineti'es.  In  nine  emmetropic  eyes  tlie  maximum 
cdroumfirenoe  at  the  e(|iiatur  was  seventy-ei^ht  mtllimetreB;  among  twenty 
eyes  with  posterior  ftfc>phyloma  he  fiHind  eighteen  wliAse  equat^irial  meaa- 
nrpm«nt  pxceednl  seventy •«iglit  niillinietreit,  tlie  length  varying  between 
eeventy-nine  and  eigbty-nitie  millimelres. 

A  remarkable  |x?iHliarity  of  the  K-lcra  in  eytim  witli  [xirfcrt'ir  «taphy> 
loma  h  the  entire,  or  almost  entire,  absence  of  tlic  externa)  librc  layers  In 
the  immediate  viciuiiy  of  the  optte  entrance.  In  the  normal  eye  the  sclera 
is  lliiokf^t  jii«L  nt  the  orbttfl]  aide  of  tlic-  dural  sbeath,  becanse  at  that  puint 
the  oiittd*  Inyei'  uf  tito  svlem  in  nl>oiit  twice  an  i\ilck  an  at  the  inner.  Tlie 
most  anterior  jmrt  of  the  intervt^inal  »[VK^  of  tlie  normal  eye  Meg,  there- 
fore, within  the  wleia.  If  the  anterior  plane  reached  by  the  summit  of  tlie 
intervaginal  iipar«  be  prolonged  in  the  sclera,  the  prolongation  in  a  nor- 
mally eonslructetl  eye  Wilt  lie  between  the  inner  and  middle  tldrdH  of  the 
solera ;  in  eyes  with  poi^tei-ioi-  staphylunia,  however,  it  h  situated  U|K)n  th« 
posterior  snrfaw  of  the  sdera.  The  sclera  on  the  nrbtlnl  side  of  the  dural 
sbiwh  is  then  in  these  evcM  no  tliicker  than  ul  the  top  of  the  intervnyinal 
space,  or  but  a  trifle  ihieker;  in  uther  H'unl»,  the  seleni  in  the  immediate 
vicinity  of  (he  "(ilir  nerve  iB  «lcprive<I  of  it«  outer  layers. 

The  dural  ^^healh  in  the  normal  eye  is  prtseed  by  the  tliiek  outer  layero 
of  the  sclera  agninet  the  inner  sheath,  so  that  the  anterior  extmiiity  of  tJic 
interva|;inal  s[Hice  reseniblcH  a  fib«iiro.  In  eyts  ivilb  |Kti>U'rior  i<in|diyloma, 
in  which  the  outer  layers  of  the  ctcWa  are  abnent,  the  iliirnl  i^hcnth  nnit^-s 
with  tlie  jHisterior  surface  of  tlie  inner  [nypr  of  the  selem  nt  a  conxiderablc 
dixtaiicG  fnim  the  enrfun:  of  the  optic  nerve,  the  anterior  extremity  of  the 
io(er\-ngiual  i<pac<!  thereby  acquiring  abnormal  width  and  shafie.  Von 
Jaeger  wjw  the  first  to  describe  ami  illustrate  this  anomaly  of  ibrm  and  fize. 

After  it  had  become  eustoinary  to  wiusider  the  preseiwe  of  a  w>nus  as 
patho|;nomimic  of  |io*ieri(tr  staphyloma,  the  latter  nnomaly  was  looked 
upon  as  the  caiiw  (if  typical  myopia.  Iti  1876,  Arlt  expn.'wsfil  hini»clf 
as  follows  :  *'  Wlieu  wo  gjH'ak  of  myofna  in  the  ordinary  •c<xi>tut!oii  of  the 
term,  we  now  think,  as  a  matter  of  cnurse,  of  an  elonpntion  of  the  eyeball 
in  a  aajpttal  direction ;  in  every  ease  of  myopia  of  this  kind  there  exists 
a  more  or  less  cleurly  marked  ectopia  in  the  neighborhood  of  the  posterior 
pok."' 
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..^l^hylonia,  two  thiogs  must  be  understood  :  (a)  the  fact  that  the  high  de- 
of  myopia  which  are  to  be  referred  to  this  oondition  have,  as  a  rule, 
Wn  present  from  the  earliest  period  at  which  the  individual  can  give  any 
aecmnt  of  his  visual  powers.     Those  suffering  from  myopia  of  more  than 
10  D.  frequently  assert  that  their  myopia  has  increased,  but  they  also  gener- 
ally state  Uiat  they  were  never  able  to  see  at  a  distance.     The  writer  does 
■ot  know  of  an  instance  in  which  he  could  satisfy  himself  that  an  individual 
wMi  myopia  exceeding  10  D.  bad  ever  bad  normal  vision  in  childhood  and 
liad  acquired  myopia  at  school,  and  that  the  myopia  so  acquired  had  de- 
veloped from  a  low  to  a  medium  and  finally  to  an  extreme  degree.    General 
'C    experience  shows  that  the  myopia  acquired  by  eyes  originally  emmetropic  or 
J  -  hypermetropic  does  not  attain  the  high  d^ree  met  with  in  posterior  staphy- 
lofna,  and  that  high  d^rees  of  myopia  are  not  the  more  advanced  stages 
of  low  d^reea.     It  appears  paradoxical  that  low  degrees  of  myopia  do  not 
develop  into  higher  ones,  and  that  the  high  degrees  should  not  have  been 
preceded  by  lower  errors.     These  propositions,  however,  express  the  actual 
Mate  of  the  case.     (6)  It  is  certain  that  the  eyes  of  children  with  high 
iDJ'opia  show  no  symptoms  of  those  diseases  which  lead  to  the  enlai^meot 
p      *'^  originally  normal  eyes,  and  that  in  such  eyes  no  evidence  of  disease  of 
^      toe  outer  membranes  or  of  increased  intra-ocular  pressure  is  present.    Eyes 
;       *AicIt  in  youth  become  enlai^ed  in  consequence  of  increase  of  intra-ocular 
•Wsion  never  acquire  the  form  that  characterizes  eyes  with  posterior  staphy- 
'<"na.     They  suffer  from  glaucomatous  excavation  of  the  optic  nerve,  but 
^y^T  develop  a  coaus.    Eyes  with  posterior  staphyloma,  on  the  other  hand. 
generally  have  a  conus,  but  never  show  a  glaucomatous  cupping  of  the 
optic  nerve. 

The  sclera  of  eyes  with  a  myopia  exceeding  10  D.  is  thinnest  in  the 
leigliborhood  of  tiie  optic  nerve.     Particularly  is  this  so  in   the  region 
betMreen  the  outer  border  of  tlic  nerve  and  the  posterior  extremity  of  the 
tendon  of  the  inferior  oblique  muscle.     Id  these  eyes  there  is  never  super- 
ficial enlargement  of  the  portions  of  the  wall  of  the  eyeball  anterior  to  tlie 
insertion  of  the  rectus  muscles.     In  eyes  that  liave  undergone  glaucomatous 
distention  the  distention  of  the  globe  is  never  limited  to  the  part  of  the 
sclera  situated  about  the  optic  nerve,  but  enlargement  of  tiie  cornea  and  of 
*"e  scleral  surface  anterior  to  the  recti  ia  very  frequent.     Although  such 
*- ^  often  present  uniform  enlai^ement  of  tlieir  walls,  and  may  have  cor- 
^'»  intercalary,  ciliary,  and  equatorial  stapliylomata  of  various  sizes  and 
'^'tions,  they  never  have  posterior  staphylomata. 

*lyes  with  posterior  staphyloma  in  which  the  myopia  exceeds  10  D.  are 

,1 '^^ially  liable  to  retino-chorioiditis  and  detachment  of  the  retina;  eyes 

■  liecome  enlarged  under  demonstrable  increase  of  tension  are  not  sub- 

n-,  ^  to  either  of  these  affections.     Inflammation  of  the  ocular  membranes 

;j^^     Increase  of  intra-ocular  tension  are  not  factors  in  tlie  development  of 

*^rior  staphyloma. 

K^c)  Posterior  staphyloma  of  Scarjw  occurs  almost  exclusively  in  eyes 
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presGiitiiig  defertivM  dovclt»i)iaout  of  tlie  ohorioicl  mill  an  aiiuiualous  form  of 
the  wjjttc  ntTve  (Uic  comi3)  due  to  it.  There  is  also  geiitrajly  au  allcadaot 
mall'urn)iili[>ii  of  tliv  itclcra,  .shown  hj-  an  »Ihi(>ulh>  or  riidimc-nian'  di;v-du|>> 
nipat  of  its  oiilor  lajx-r*  in  ihu  vit-Jnity  of  the  (^>tic  nerve,  with  n^iilting 
aiioninloii»  inwrtioii  of  the  cliim]  shvatU  niid  cunHeqiient  nbiiornml  size  aiid 
^npe  of  iJie  intervaginal  »paoe. 

The  conua  has  hfxa  regarded  an  a  <Minse<]iience  of  w^lerol  ectasia,  and  tlie 
stvetcliiug  of  the  irclera  diie  to  tbe  ectasia  as  the  cause  of  tlie  uuuMial  niwr- 
tioc  of  t)H>  duntl  uheatli.' 

It  is  also  luwiTtcd  tliiit  the  outer  layi'iv  of  the  sclpra  bemme  separated 
from  the  iDntT,  an<l  thnt  the  width  of  tlic  iDtfrvagiiial  Bjtat-e  is  Increased 
by  the  interval  tliti»  formol  bet%Yfcu  tlio  outer  aud  inner  layers  of '  tiie  sclera. 
The  writer  cau  state  most  emphatically,  fitini  an  extensive  eeries  of  ex- 
uiuiuatioQa,  that  ihe  cnhifftc-iueiit  of  the  mtfrvu|cin«l  h[iiuv  iu  vym  with 
posterior  »taphyh>iiin  !.■<  never  due  to  tfcjiumtion  uf  tliv  »<;lei-ul  hinK'llw,  and 
tliat  the  outi.'r  wall  of  the  wide  itil«;rvugiiiiil  syam — i.r.,  the  uiic  litithent 
removed  fmni  the  nplie  ncire — k  always  covered  by  the  nnielinoidal  sheath  ; 
tliat  the  sbnormally  tari;e  inter\'a{;iiial  mikace  in  niyopic  eyes  is  ainays  stir* 
roundel  by  the  two  va^^inul  sheathir  and  the  posterior  surfnce  of  the  inner 
layer  of  die  sclera,  just  as  in  tlie  normal  eye,  and  never  by  tlie  .4e|iaralKl 
scleral  lamini]>.  He  hiu  a\»a  detnoni^i rated  the  e\iHtc-nee  of  an  execivive 
wideniug  of  tlic  tntcrvagiiiai  sjince  in  an  eye  with  myopia  of  2  1>.  and  axial 
length  of  twonly-fivo  aad  five-tenths  unllimetrce,  iu  which  there  was  no 
IxMtcriur  i^tiiphyloma.  If  the  ubnortnul  width  of  the  intervaginal  space 
were  caused  by  stretching  of  the  sclera,  it  would  be  most  marked  on  the 
Mde  of  the  optic  nerve  curn-spondi  iig  to  the  auniinit  of  the  staphyloma  and 
the  site  of  thv  uvdcentic  cvnua.  The  contrary,  however,  is  Ibc  role,  for  the 
intcrvuginul  iti^iuc^  is  much  wider  on  the  uawil  tliiui  on  the  t<'m|>oral  Mde  of 
the  ojitic  nerve.  If  the  intervaginni  space  of  eyes  willi  hiffh  myopia  lind 
acquired  it^  abnormal  width  from  ^nidnal  distention  of  the  mrlera,  the  arach> 
noidal  trabeeulie,  dietributed  over  a  larger  surface,  would  be  coriveiioudingly 
more  Hltenualed  at  every  level  of  the  inner  snrlacc  uf  the  dund  sheath  diSD 
in  the  normal  eye.  Aa  s  matter  uf  fact,  the  thicktii^s  of  the  araeliuoidul 
tralieeiilie  in  the  wide  inter\'agina1  siwief?  of  highly  myopic  eyes  ia  much 
greutrr  than  in  tbei  aurinal  inter^'agiDal  apace.  If  the  outer  ahcflth  liad 
been  forcibly  «.-parutvd  froib  the  inner  it  would  lie  tcu^e,  it«  fascicidi  wonld 
be  Mretehed,  and  ttie  ^ha^K-  of  tlie  iDtervaginnI  gjiaee  woidd  rc^niblc  a 
ninepin  with  ita  base  situated  at  ihc  i^-lenL  Instead  of  tliia  the  itheath  ia 
leJoxcd,  ita  faaciouli  arc  wavy  and  have  the  appearanee  of  being  too  long, 
white  the  form  of  the  tntcrva^itial  apace  is  variable  and  irr^ular. 

Contp^nital  anomali('.4  in  the  development  of  the  elioriuid  and  sclera  are, 
therefore,  constant  and  es-sential  fmtiin^  of  eyes  with  paiterior  stapby* 
loma.     Id  view  of  the  liicta  that  jwfttcrior  slaphyloiim  is  known  to  have 
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in  lite  curly  diildhtiod  of  uiyoiK«  «f  hiirh  di-grcc,  tliat  no  proof  has 
•8  y«t  boon  fiiiiii!*liwl  tlmt  till-  wicra  of  vyvrt  wJtli  ttuch  a  contlition  vwr 
poMeeeetl  normul  tlik'kiH'At  and  ylinix-,  tlint  ite  (kvelopmcnt  is  not  precf^led 
by  auy  disesw  of  thi?  ey«,  that  ilioro  is  no  iDcrettae  of  teusiou  iu  »itaptiy- 
lunmlous  c-^r'cs,  mnl.  finally,  that  iDllaniiaation  and  inc-ri'osc  of  iiKni-uciiIar 
teusKiti  du  imt  oiuae  \wntvTiitv  staphyUmm,  buc  n  diiTeroit  form  vf  bulbar 
ealiir^nH'-nt,  it  in  ocrliiinly  trarrantable  tii  coiu'liulo  tlmt  the  cijiidition 
in  an  anomaly  of  dovelopmcat  in  the  eye,  rtsiihiug  fnim  conRciiitiil  (wrii- 
liariiies  of  texture  in  the  parto  of  the  clioriuid  and  iwleni  surrounding  die 
optic  nerve. 

It  ia  a  M'ell-tstaWirtlied  fact  tliat  in  cast's  of  inoompl«t«  clofttirc  of  the 
dioriutdal  fissuiv,  in  whieli  a  Ku-rallfd  I'uhtbuma  of  tJie  ehoriord  in  Uio  lower 
part  of  tile  wiill  of  lliu  uye,  ur  in  the  maciitar  rt^ion,  in  seen  with  the  oph- 
tltalnioficopc,  the  part  of  tlic  selcru  tlial  lits  behind  the  coloboma  of  the 
cJlorioid  is  tliiuncr  than  tiortDuI,  lius  an  iiDueiiully  Itirgc  superficial  area, 
and  is  eotatic.  Defeelive  dt'veloptnent  in  tliia  iuataiiw  is  due  to  uialfurnw- 
tioD  in  the  ucidar  metnbnmes.  The  [Kisterifir  suphylouia  of  Siarpa  in  to  be 
clashed  witti  siK-h  sljiphylouiata.  A»  the  iavi'stmentj}  of  these  stupbyloinuta 
arc  from  the  beginning  abnormiil  In  form  and  t^'xliire,  and  du  not  beeonie 
thin  and  eclalie  in  oonscquetiM  of  some  chance  disease  of  an  originally 
normal  sclera,  su  the  thinness  and  ectn^ia  of  ihe  posterior  »ta])liyIoraa  of 
Scarpa  are  due  to  nutlfurniatiou,  nnd  uiv  nul  the  CDU»it)tieiiee  uf  diacuae  of  a 
normal  udera.  We  must,  therefore,  acet^pt  tlie  t>[>iniun  of  von  Jaeger, 
•who  0(»nchMl«t  hiii  observntiona  iijton  posterior  staphyloma  with  the  rennark 
that  this  condition  miint  lie  n^rded  as  an  anomaly  in  the  form  of  the  eye, 
the  shape  a»)umed  in  any  special  ease  being  de^tendeiit  iipou  twine  ai-cideutal 
peeiiliarity  of  development.' 

v.  I'osterior  Btaphyloma  is,  tlion,  a  malformatioit,  not  a  oonwqiietiec 
of  diseaw.  It  caiiiiot,  tlierefore,  lie  aetitiirfd  by  e\'es  with  iioruial  mem- 
bniiws.  The  coutrar)-  opiiiiou,  wtiicli  hua  given  rise  b>  the  lielief  that  thoii- 
Ninds  of  enlir^'ly  uormid  cy«f«  iifquin'^  posterior  stapbyloniu  cverj'  yeiir  in 
the  schooU,  is  based  upon  the  confusion  of  eonus  uith  poftterior  gtapliy- 
loma,  and  upon  the  erroneous  a^uiuptiou  that  eyes  with  conns  have  a 
siilieradded  jKeterior  stapliylunia.  Every  eye  with  ilie  posterior  staphy- 
liiina  of  Starjxi  ia  niyopie,  hut  only  a  very  atiiall  number  of  myopic  eye» 
have  thif)  type  of  staphyloma. 

As  Herndieiwr  and  the  writer  have  esnmined  elevpn  eyes  with  myopia 
of  from  2  D,  to  fi  D.  without  lintling  a  posterior  staphyloma,  and  as  Arlt, 
Weiss,  Stilling,  and  Krotnschin  have  examined  nine  eye«  with  fi'oni  M.  3 
to  M.  G  in  whicii  no  staphyloma  was  present,  it  may  l>e  regarded  as  alnioat 
demonstrated  that  [Mwterior  sia]>hyl(miu  is  present  only  in  eyes  whoKe 
inyopiu  cxcectirt  6  I>.  Vou  Juiger  ahmc  nientii)iis  fiv<;  cyvn  with  myopia 
of  from  1/24  D.  to  1/7  D.  that  had  purterior  stuphyloiiui,  but  ihofc  eye« 

■  Loco  cilftto,  S.  12. 
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had  Ritch  long  ux(«  llial  it  is  jut)titiabl«  to  question  Uile  author's  CBtiniate 
of  till?  amount  u(  tliv  myupia. 

As  anioii)!;  twontv-one  ryfe*  wliow  niyopiii  miioinitcd  lo  «t  least  10  D. 
til?  Trritcr  fuuii<l  otily  ono  whii'li  lin<l  iirithi-r  coniia  nor  »tajilirloiaa,  but 
a  uon»al  gt-ln-n  niiil  nil  nxial  leogtli  of  twputy-seven  miliiiu&trcs,  and  as 
i^taplivluuiata  tiuvc  lieeii  found  by  DiimerotiH  InvF^tigatorH  in  tnuuy  eyes  with 
myopia  of  not  les?  than  10  1>.,  it  i»  warrantable  to  att^iiniv  tliat  un  I'VC  with 
M.  10  or  over  is  jirohiiMy  a(r<?ct«l  witli  ]>i«UM-inr  Mupliyli'tiiii.  So  fi-w  aiia- 
tmiiit^'nl  Btmlifw  nf  tin-  (U>griH>:^  of  iiiyoin:i  Mwpen  6  D.  and  10  T).  have  a» 
ypt  been  mash  that  liltlc  is  known  of  tlit"  relative  fiieqfieacy  of  tlie  depend- 
ence of  the  myopia  in  tliiTse  CR«?s  upon  posterior  stapbylonia.  The  writer 
baa  esamined  Init  one  eye  with  M.  7  aiid  one  with  M.  8  anatoiuiciUly.  The 
former  was  twraty-sevt'o  inillimrtrei  long,  and  liad  a  noi-nial  wlcra  and  no 
conu:t.  Tbc  latter  woa  twciity-»iic  tnillimi-trra  long,  bad  a  itjnuH,  but  did 
not  sliow  any  |Kietcr!or  stnpliylonia.  Von  Jaeger  descriU-s  an  e>'c  with  s 
myopia  of  1,'S  D.  and  ati  u\iul  len^h  uf  tiiirty  bwI  tliroe-toiiths  mtlli- 
ni^tr«8  in  which  there  was  a  {wetpriur  ^^jihyloma,  and  anotlicr  with  myopia 
of  1/5  D.  which  bud  an  axial  kii^lb  of  lliiily-nnt-  iiiillinii'tivA  aud  p<js- 
sessed  a  ]>o:4tcnor  staphyloma.  Ho  auutotuical  extmiinutious  ui'  vym  with 
M.  y  have  OS  yet  been  n.'iwrti.'d. 

If  the  writ(>r  conid  dismiss  his  doubt*  a?  to  the  oomctncsa  of  von  Joc^Ha ' 
osljmateof  the  degreeof  myopia  pi-eseiit  in  the  two  eyes  the  resjiective  axial 
lengths  of  which  were  tliiity  and  tlu'ee-tcntlis  and  Uiirty-one  niillinietrea,  he 
would  .say  that  one-half  of  tlie  eyra  having  from  7  D.  to  8  I),  of  myo)i!a 
have  [M»terior  titaphyloina.  Anatomical  data  cotK-emhi^  myopia  of  thia 
dt'^rre  nrc  as  yet  m  srant>'  that  it  is  Ixwt  to  defer  judgment.  It  may  lie 
etated  provisionally  that  the  dtgrct.«  of  myopia  intermediate  U-twecn  IhoM 
that,  af>  a.  rule,  result  from  j>otiteri>or  stji])liy1oma  and  t1io»«  that  are  not 
iif>ually  atlftided  by  tliis  anomaly  s»mctiiue*  have  litaphy loniuta  and  somc- 
timw  do  not.  To  tins  cattery  belong  Iho  inyopiaj*  wbieb  exceed  6  D.  but 
an-  |pfi«  than  10  D. 

If  the  various  degrcw  of  myopia  are  clarified  nowrding  to  the  freqtieiiey 
of  Ihe  oreurrence  of  macular  diorioiditie,  results  whieh  aoeorrl  perfectly  with 
those  furiitRii(-d  by  aimioniieal  oxaminutiun  are  arrived  at.  Among  three 
thuuKimd  four  hundred  and  ninety  niyopie  eyes,  Hurstmann  found  two 
hundnd  and  thirty  with  maeularnllec-tioiH.  In  ttvo  thousand  one  hundred 
eyes,  myopia  from  1  D.  to  6  D.  was  proM-nt;  iu  ci^lit  hundred  and  eight 
eyes,  myopia  from  6  T>.  to  10  D. ;  and  iu  five  hunilrei]  and  ei(ihty-two  eyps 
the  degree  of  myopia  vraa  less  than  H'  D.  In  tbr  fii-Kt  gi'oup,  twenty-one 
(one-teuth  of  one  |»er  oent.)  luwl  macular  affectioDs ;  in  tlie  seeood,  eeventy- 
slx  (nine  ]»t'r  ceuL);  and  in  the  tliiid,  out-  hutidrMl  and  tliirty-tliree,  or 
livrnty-tbree  per  wnt,'  Aamiig  five  llinn»aild  and  thiMy-nine  niyojiio  eyes, 
Schweizer  found  two  hundred  and  sixty-five  with  muenhr  dbcaac,  four 
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tbotisAiid  and  twenty-oino  bad  from  M.  1  to  M.  6,  four  liundrcd  and 
etvcuty-five  liad  Iroiu  M.  7  to  M.  V,  and  live  huudred  and  thiny-tive  had 
frxim  M.  10  U>  M.  S&.  Iii  tl>«  first  group  there  vere  twentj  eyes,  or  one- 
half  of  orifi  i>ep  wnt.,  with  miu-iilar  diwaao  ;  Ju  tlie  aerotid,  tweiity-four,  or 
five  per  cent. ;  in  the  lliinl,  two  liiimlnil  ami  twenty-one,  or  forty-«me  per 
c«ut.'  Tlioiigb  in  tlie  myopia?  up  to  (>  D.  rctiuo-irborioiditiiiuf  tbc-  luuculur 
region  is  not  more  frequent  than  in  non-myopic  eyeB,  in  the  myopiu*  ex- 
eeeding  10  D.  it  bt  found  tu  be  iweuty-three  times,  or  even,  accordiDg  to 
Schweizer,  eighty-six  tinieB,  more  freigiieiit. 

These  6w;t«  constitute  an  urg«^t  rciuou  for  (-lapsing  the  myoL)ia3  up  to 
6  D.  in  one  group,  those  pxceuiiug  10  D.  in  u  Mtx^rid,  ttrid  tltoMr  that  are 
greater  than  G  but  Icea  than  10  D.  iti  n  third.  In  the  myopias  of  the  last- 
mentioned  grade,  acourdiag  to  Horstmanii,  macular  afTectious  occur  nine 
tioKs,  nnil,  uocordiug  to  Hchweiwr,  ten  limee,  more  frequently  than  in  those 
of  thf  first  gi\ni[), 

Tho  «yM  of  the  first  group  nro,  &M  we  have  already  Khown.  those  wliieh, 
■8  n  rule,  have  no  jiosterior  slaphylomn ;  the  eye*  of  the  second  group  are 
iboee  in  which,  almost  ivithoitt  exception,  the  anomaly  is  present. 

The  daiigerii  which  tlin»t<tn  myopic  eyes  ai-e,  then,  ai^ocialed  with 
poiiterior  ataphylonia,  a  malformation  whi<^h  in  an  frequently  found  among 
the  illiterate  as  among  tlu"  ediicated  and  others  whose  eyre  are  subjeeted  to 
tile  fitniin  of  oIihm:  work.  We  are  able  to  hHow  only  that  a  cM)nne(:tion  exists 
between  retino-chorioiditis  and  |>osterior  staphyloma :  we  cannot  explain  it 
We  cun  point  out  that  the  niaoiila  Ititea  lif«  in  that  j>art  of  the  Mall  of  th« 
eyeball  which  in  iHWterior  staphyloma  eshibits  the  greatetl  degree  of 
textural  cliauge, — that  ia  to  aay,  in  the  |iwt  bL-tweuu  the  temporal  edge  of 
the  optic  nerve  and  the  |K«tcrior  end  of  the  K'udoEi  of  the  iuferior  oblique 
miLwIe,— and,  further,  that  thv  cjeisteiii-e  of  other  matfonnatioua  also  loads 
to  early  loss  of  the  eye.  Eyes  with  cololioma  of  the  chorioid  b»>comc  blind 
from  irido-cyclitis  much  more  frequently  thau  those  that  were  origiDally 
normal ;  but  the  writer  has  found  it  im^mssible  to  aecertaiu  any  cause  for 
this  iteyond  the  exir^tencc  of  a  malformation. 

The  primarily  eniinetropie  or  hy|)erniE^tn4>ic  eii'e  is  iu  uu  danger  of 
becoming  nSectcd  with  retino-cliorioidltis  of  the  inuculu  iu  LioiiMtiueDLic  of 
mxpiired  myopia.  C^iily  eyes  with  ixisttrior  staphyloma  rwsiilling  friMU 
congcnitnt  malformation  have,  iu  addition  to  cxcesBive  myopia,  an  especial 
predisposition  to  tlmt  grave  disorder. 
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invisible,  and  the  v«in5  arv  thin  ami  fllmost  (rapty.  ThU  piotnre  is  an  in- 
tollible  iligu  of  (priieral  dissolution,  and  it  is  ratber  surprisiag  that,  though 
this  fact  was  jwiuitd  out  by  Poncet '  aad  Atdridge '  fully  iwcuty-five  yvan 
ago,  it  lias  ucver  b«cn  utilir^. 

The  optic  papilla  or  ncpv«  head  ih^n  not  lie  at  the  esnrt  wntre  of  the 
posterior  pole  of  the  eye.  It  is  sitiiatetl  alwiil  one  dlik-dianieter  li>  the 
tuxs^l  aide  of  the  centre.  It  appears  as  a  light  pink  disk,  which  is  fceaenUly 
eitlier  round  or  slightly  oval.  In  normal  eyei*  it  haa  well-dpfioed  odges. 
As  the  proportions  of  llie  disk  are  /airly  constant,  it  ia  frwjuently  employed 
in  ineaMiring  or  staling  diHtaiiees  in  the  buckgniunct  of  the  e^'e.  It  is 
bniindc-d  by  two  rings.  Tbc  iuucr  out,  which  is  white,  i»  kuuwn  as  the 
Kfk'nd  ring,  TIic  oiiUt,  whioli  iff  rarely  complete,  i«  mostly  reprewutM 
by  sf|)amtc  «f,'gT(>gations  of  pigment,  es]x«tally  at  the  ftAo«,  this  blnck 
nrclet  being  termed  the  chorioidal  ring.  These  disk<oiit lines  are  iiMially 
less  DiarkMl  uaailly,  beeausc  iu  this  i^ttiialion  a  larger  nnmlier  of  nerve- 
R\nv<i  leave  the  edge  of  tlic  disk.  This  a(\»uiils  al^t  for  the  slightly 
redder  tint  of  the  nasal  hnlf  of  the  [)npillA. 

The  nerve  head  lies  nt  the  sanip  level  w  the  resit  of  tin-  Itackgrminil, 
am]  preeents  at  its  (X'ntre  a  fnnnel-sha|)€d  depression  known  as  the  phyni- 
oto^e  excavation.  This  excavation  varies  in  sise.  Sometinies  it  is  very 
amal],  though  uaually  it  occupies  the  eenlral  third  of  the  papilla.  Exeq>- 
tionally  it  may  reach  almost  Ui  the  sclunil  ring.  The  whiteiie«a  of  th« 
uxmMhtion  is  due  t<>  the  ivttvx  from  the  nnderlying  lamina  mbruaa. 

The  macula  Ititeu,  or  yellow  spot,  generally  lies  from  one  and  n  half 
to  tliree  disk -diameters  tu  the  ti^mporal  si<lc  of  blie  disk,  and  about  half  a 
digk-diaoieter  holow  the  horizontal  meridian.  Usually  it  is  a  transverse 
oval  in  shape,  with  a  slightly  greater  long  diameter  than  that  of  the  optic 
disk. 

In  the  centre  of  this  transverse  oval  tlie  fovea  eentnilis  i»  ^eeii.  It  is 
about  two-tenths  of  a  millimetre  in  width,  and  just  at  its  eentre  the  foveola 
fundi  nin  be  discerned.  Tlirough  the  o])lilb.ilnii)n::ope  tbe  macula  appears 
but  eligbtly  different  from  the  surrounding  retina,  nut  withstanding  it  is  the 
region  of  the  retina  to  which  ta  delegated  tlie  function  of  direct  vision  and 
sharpest  sight.  The  only  thing  that  van  be  noticed  with  the  ophthalnioeeuiie 
is  that  the  eyisgrouud  in  this  position  is  a  ulinde  darker.  U'ilh  subdued 
illufuiuntion  a  skilled  observer  will  nolcu  cr«-ceiilic  or  comnin-like  reflex 
at  the  foveti.  and  nt  times  lie  will  soe  a  white  line  surrounding  the  mactilar 
region.  These  appearances  do  not  indiente  stnictiiral  alterations.  They  arc 
simply  tight- reflexes  which  disapjiear  when  ihe  rlliimination  is  loo  intense, 
the  pupil  dilatKl,  or  the  focus  changed.  The  ntaoula  is  devoid  of  any 
visihlt!  blo(Hl-vc*v*'lH, 

All  the  retinal  blood  ia  supplied  by  tlie  central  retinal  artery,  and  leaves 


■  ArchiTM  g^^nAnlm  do  MMcdno,  I6T0,  p.  406. 

)  Wm  Bidifig  Lun&tie  ^lun  B«porU,  1671,  vol.  L 
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iIk  retina  bj*  the  ociilral  rv-tinat  vein.  The  retinal  blood-ve«seU  arc  tvnui- 
tial  ill  type-.  Oiilyatoiiml  tlie  piipilta,  whore  the  arterial  circK-  uf  llio  uplio 
nerve  livs,  io  tliere  auy  ccminniniciitiMii  IwtWfc-ii  the  vc^Bi^la  of  the  chorioitl 
and  ih<^  ncr%-e  (£u<<  HHnricli,  Mfillcr,  Ziiin,  uml  |uirti<nihirlY  TieWr  have 
Ibimd).  The  veatnU  vessels  ciit<:r  thv  eye  tlimugh  the  pliytiulogical  exca- 
vation in  the  optic  acrx-e,  dividing  on  the  di»k  into  Kcvvnil  bmnclnw.  The 
first  <livi»)iuii  is  usually  into  thi-  i^ii[)eriur  ami  iniiTiur  papillary  artory  and 
vcio.  The  vein  ia  gi-uerally  primarily  bifurcated  at  the  surfac**  nf  liic  diuk, 
vrliik-  nut  lutrccjucDtly  tbe  artvry  is  still  undivided  in  that  aituatiuu.  The 
8L-«ond  divl»ioD  of  thcveweels  lake*  plaeft  upon  the  pajiilla,  two  braiiolus  of 
each  kind  fp-nerally  [ui^iDf^  in  n  na-iiil  dir«Tti«ii  and  Iwo  in  a  ti'tHjioral  one. 
These  are  called  (I)  the  superior  and  interinr  nasal  arteries,  whifli,  branch- 
ing always  didiotumoiisly,  supply  the  Moaller  inner  half  of  the  retina ;  (2) 
the  !iti))orior  and  inferior  teinjMiral  arteries,  which,  branching  also  dielioto- 
mouRly,  are  larger  and  awwp  in  a  laiire  arc  aruiuid  ibt  iiuu;iilar  rogion, 
.4up]]lying,  if  the  nerve  hrad  Imt  aHsiioicd  an  the  a-ntrc  of  (lie  blood-Miipply, 
ibe  lui^r  onter  half  of  the  n-tina;  (3)  the  mwlian  artcni',  which  is  a  single 
branch  tjiking  itH  origin  from  either  tbe  superior  or  the  inferior  Daeal  artery 
and  running  medially  between  them ;  and  (4)  the  superior  and  inferior 
inai-ular  arteries,  which  usually  spring;  independently  frum  the  papilla  and 
reaeb  out  olmu&t  to  llic  uiuculu  (usually  there  are  Iwu  of  che«e,  oetmsiouaUy 
ibeiv  may  l>e  thnv,  and  mn-Iy  then'  in  Imt  one). 

The  veins  gcncmlly  correspond,  in  position,  distribinion,  and  name,  to 
tbeirt*rie8. 

Anastomosis  between  the  arteries,  in  their  lar^  or  finer  ramifiealjons, 
is  !<eMom  if  ev«r  Been,  while  inosculation  lietween  tlie  veins  sonu-tiiiieit 
oociini  in  the  periphery  of  the  eye-protmd  ;  pi-aolifally,  therefore,  the  only 
oomniunic-atii')n  Iietwe^'n  the  retinal  bhxMl-veMseU  in  by  way  of  the  eapilla- 
net.  The  munda  m  fftipplied  by  a  ^vnnth  nf  otpillury  lonjm  situated  about 
tbe  fovea,  attliuugh  the  fowa  itself  is  without  direct  bluod-supplv.  The 
brif^t  white  streaks  s-en  tn  the  eourse  of  the  vessels,  generally  the  arteries. 
an,  H  a  rule,  simply  liglit-rollext-*.  (.laeger.)  At  times  iho  veiuR  arie  seen 
to  pulaatc  Donnalty  at  tlie  pliysiologieal  exeavation.  If  this  pitlsulion  is 
not  prciicnt  it  ean  be  ea-iily  indn<^KHl  by  fdiglit  pi-e^sure  on  the  eyehnll  with 
tite  linger.  Arterial  piiltwlion  eun  nl^^i  be  jin'Mliier^l  in  n  similar  inaTiiifr, 
tboi^h  it  requires  more  pre!u>iire.  S]HtnlaneouK  ailerial  pulfiatiun  is  always 
]ath<jti^ical. 


II.    8ENILE  RETINAL  CHANGES   (SENESCENTIA   RETINAE). 

Senile  ehan}!:is  in  the  retina  \'ary  from  the  simplest  form,  in  which 
the  retina  gradually  iostw  itf  almost  tninr^jurent  hrilliimcy,  to  thow  piiiLHTi 
tliat  arc  diflieiilt  to  «liHting;u!sh  frum  tlit  gravest  cborioidnl  and  it^tinul 
lesion)). 

In  the  simpler  forms  the  retina  appears  vciletl,  espeeially  nhont  the 
disk.     Sometimes  dull  gray  jKtints  and  moleculai'  masses,  giving  the  tissue 
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a  marbled  appairance,  are  fomnl.*  In  such  retime  Mauthrwr  ani  von 
Stellwag  Iiave  obeiTved  round,  higlilv  rel'ractive  Ixxlies  whk-li  orhibit  a 
dull  tsbix-a.  In  proportion  to  ogu  Uivrc  is  also  found  a  rcdut-liou  of  both 
ccntnil  uml  |M;riplKTul  visuul  iiouity. 

A  *«»nd  form  of  wiK'scontia  retina)  la  due  to  colloid  exorftwencM  of  the 
lamina  vitrea  of  the  diorioid,  a»  desciiijed  i>v  de  Wecker,^  Iwanoff/  anrt 
Leber.*  Tbeee  excrescences  disoi^^iw  the  retiaal  elemetits  as  ther  force 
tiit'ir  way  through  its  tissue.  Occnsiopally  they  loosen  from  tlie  cliorioid 
lUid  wandpF  into  tlie  rvtiual  tissue,  where  they  may  form  globules  which 
prutrude  considerably  above  the  level  of  the  retitia.  The  ora  soi-rnta  is  tlip 
sole  MUt  of  tbisH:  U-siotiH.  Ai!  eixa  wttli  tlic  f)pUlhalm<><Trnpp,  thfv  appear 
H6  uuiuvruim,  >vliiii<h-y*:Ilow,  nntud  g[)ots  whicl)  atv  sliglilty  i-nised  above 
the  eyo^jroiind  niwi  ore  ii:*iinlly  bordopfd  with  pigment,  Tlicir  number 
tucren^ee  and  they  are  more  clo^ly  packed  ns  the  jH-riplien'  of  the  nieni- 
braiic  id  approached.  Soittered  among  llivui  are  ^mulk-r  black  iioiute,  whidi 
in  ihc  original  stage  reprciieiit  the;  allcralioiin  jitsi  nK'Uliimi'd,  iip[MiM-iiig  at 
tlie  time  when  the  excreaoienoe  about  to  enter  the  n-tina  pushes  tlic  pig- 
mentary epithelial  layer  liefore  it.  In  this  conditinri  ecntral  viiiiial  aeiiity 
luay  remain  inialTi.-cted,  and  only  the  mort  painstaking  perimetry  can  give 
a  cine  to  the  true  state  of  the  retina  by  the  appearaaoe  of  acotoraatoiis  areaa. 
Tbougl)  clinically  of  little  importance,  it  is  necessary  for  the  (-linician  to 
dilfereDtiate  thii^  pha^*  of  8euuH.i>Htia  retiiie  from  diKseniimile  cliorioiditiN. 
Tlic  diagnosis  turua  on  the  parallacliti  movement  and  the  cliitrartcr  of  the 
plaquctk  In  thi.-  funiKT  the  plHi)iK'it  un  Hniall,  roundish,  raiec<l  nho%'c  the 
ad^vnt  cyo-grouiid,  i^yni metrically  arraiigt-d,  and  bordvrcd  with  pigment. 
MoreuviT,  tbcy  do  not  coalceeo.  oud  are  found  peripherally.  In  the  latter 
the  phnjuea  ai'e  large,  irregular,  depresac-d  below  the  plane  of  tJie  adjoining 
retina,  and  irn>gtdnrly  arranged  atMtiit  the.  |iu.itcriiir  jiole  of  the  eye.  In 
oldor  niw-s  the  pignicnl  in  heapt>d  and  fti'alt<>n^l  and  tin-  plaqm^^  arc  con- 
fluent. During  an  experience  of  tliirty-five  years  the  writer  lias  seen 
numerous  instannw  of  senile  retina,  one  filriking  example  of  which  WM 
complicated  by  syoebyeiH  scintillans  (rejwrted  below).  In  another  iD9iaD<«, 
in  which  microscopic  sections  of  the  eyes  of  a  subject  nf  tliis  disorder  were 
made  by  llio  writer,  an  cxnmiiiatton  of  the  sertious  ooufirmed  in  everj-  way 
the  findings  of  IwanotT. 

Retrogressive  metamorpliosie  in  the  retina  give*  ri»e  to  a  tljird  form  of 
senescentia  retinie,  which  ia  clmrac^rizod  by  the  presence  of  erj'Stftls  of  car- 
Iktnate  of  lime  or  cbott*(terin.  This  variety  may  complicate  the  ones  just 
mmtioned,  when  litiie  or  other  pitHlucW  of  a  regressive  type  arp  deposited 
in  the  <.\>1loid  exi'rmvcncw,  as  abown  in  a  uni<[Ue  case  by  Xagel,'  which  was 


■  ITtdl,  AllM. 

*On«lt»undS««tniMh,  HandbiHh  d«r  (•'^uimmtnn  AuttftihiMllcunde,  Bd.  tv.  S.  BOO. 

•  KltnWIiP  UonsUUUUT  (Or  Aug^nhi-ilkundc  li»»: 
*Graer«undSieniJ*ch,  Handlnioh  derg«iBiiinit«n  Aui;i?nlicilkundc,  Bd.  t. 

*  E.lin'udi«  MuDMUbl&Uer  fUr  Angunhellkuiide,  1876,  S.  888. 
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proved  by  mirroacopical  examinatioa.  This  author  doubts  whetbw  eliol««- 
terin  crystals  are  ever  fumid  in  the  retina.  Inntaiiees  (iinprovMt)  have  also 
beeii  reported  by  Coocitu,'  ivliu  him  is^tudivd  uiic  wbich  was  #CfU  iu  coauco- 
tion  with  disi'ojw  of  tbc  iTtina.  Von  Graele*  gives  an  i-xamplv  aa80ciat«il 
with  ftinotio  rdinft.  Pi^;euMe^lif r '  dies  one  of  the  primary  variety, 
Mautlim-r*  uul- with  ueuritla,  aiK]  Tweedy  *  ui>e  with  pigmootary  retinitis. 
Waroj  Tay  aud  Hutchiusoo'  wvre  the  8rsl  iti  Etiglaiid  to  describe  the 
coi)d!lion.  Ncttleshi])'  ha«  aIm  studiol  it.  Hii-srlibfi^*  was  the  first  to 
rail  attention  to  the  diseam  in  his  ooiiiUry,  whili>  Guldz-ieher *  has  fur- 
nished one  of  tb«  most  complete  descriptions.  The  case  that  wil)  lie  re- 
ported  farther  on  (seiiescentia  retinte  cum  eyncliysis  scintillans  corporis 
vitrei)  will  maiutain  that  crystals  of  cbolesterlii  ar<>  prc^nt  io  thin  kind  of 
senile  retina.  Although  we  do  not  posaesa  anfficieot  data  to  dcdde  deti- 
uit«ly,  it  is  not  likely  that  tliey  disturh  vision,  for  tbey  have  beeu  found  in 
Dorroal  vym:  Au  that  when  lowcra)  vision  docH  occur  ib  must  he  due  to 
retinal  dcgcDcratioo. 

The  ophthaliuoecopie  picture  iu  this  third  variHy  might  be  endly  coit- 
fbnudcd  with  that  seen  iu  ivtiuiliti  iilbumiuurica.  The  lesions  nre  prin- 
cipally g^rouped  about  the  posterior  pole  of  the  eye,  although  the  retinal 
peripliery  18  fre(|iieiilly  involved.  Arranged  aroiuul  the  macula  (Leber, 
Hirsrhberg)  can  be  seou  niirwroiis  whitisli-veiluw  spots,  fiometimes  merging 
into  larger  spots  or  phiqiies,  whicli  at  times  finally  assume  a  pale  rose  eijlur. 
The  {»pilla  in  at  times  pallid.  Xear  the  relinnl  |)criphery  arc  usually 
found  small  pigment  moseings.  The  central  visual  acuity  is  much  lowered, 
while  etwmtric  vision  may  bi-  fairly  good, 

Tliere  reniaius  to  be  uientionetl  a  fourth  variation,  in  which  numerous 
plaques,  fouud  in  tlie  variety  just  dewTribcd,  coalesce  In  the  circtimpupiliury 
ri'^ioii,  foriiniiK  a  whilish-yellow  ring  that  is  bordered  with  pigment  aU^it 
the  disk,  niid  prr.-K'iitiiig  a  picture  which  to  a  begiuucr  is  strikingly  »iig- 
gestive  of  the  posterior  stajibylonia  of  Searpa.  This  form  presents  normal 
vieuiil  anjity,  though  an  enlai-geiiieni  of  Mariotte'a  spot  con  be  determined. 

It  is  almost  necdleAj  to  say  (hat  in  all  lhti«to  plioaes  of  senile  rctiual 
ilegeneration  treatment  is  of  no  nvaW. 

Iu  oloHitg  thJH  i^ection  F  winh  to  describe  111  detail  a  case  illuatrntive  of 
ihc  second  and  Ihiixl  varieties  of  flenescentia  retiuR  alwve  refenvd  to. 

It  ■was  u  ati^  I'ombiutug  the  featnrea  of  neucsceDtia  retinic  »cintillans 
with  those  of  syuetiysis  scintillans  corporis  vitrei,  and  was  bo  brilliant  tliat 

'  tK«  Aagtiiwpiefr*],  S.  1S3. 

*  Archie  tar  U|}hl)iiiImolnt;i«.  Bd.  ii. 
'  KltDifiche  Bo"l>iic!itiiiiBi:ii,  Fkl.  iL 

"  '  Mlrtiupli  dtTOfihlliiilmoicopio, 

•The  lAnm-l.  W.i. 

*  Royul  London  <)|ilit.Uiilii.ii.-  H.wptlfil  Report*,  tHI. 
'  The  Studvnt'n  Guid';  In  Difeiuo*  of  tliil  Eye. 

*  Coiilrlbutii'ii-  t"  Pmcticiil  Ophtliulinolnf^y,  voL  UL 
'  Wi«n«r  nmllclnWIio  WwboiMdirin,  1887, 

Yol.  III.— 2T 


418 


DISEASES  OP  TUB  BiTINA. 


it  wsfi  kept  under  oNwniitioii  for  three  years  at  Professor  Hnencr's  fliaic 
in  Prague.  During  the  years  lStJ'2  to  lt}66  tiie  rase  was  examined  by  coU 
Icogui^  from  nil  part«  oC  Hiv  world.  The  puticnt  wa«  a  b^gar,  eevepty- 
ODc  ye*n  old.  He  hiid  vuioii  i-qiial  tu  tlie  cottnting  of  fingei's  at  one 
metre's  distance.  When  the  patJeiit  fixtnl  steadily,  iiinunu^rablv  whititth* 
ydluw,  rauudish  pliuiui-^,  liurdt;rt<d  with  pigment,  and  varying  in  sikp,  could 
be  stvn  ui  tbv  [KMierior  pole  of  the  ei'e.  Here  auJ  tlierc  Cliev*  coutaini^ 
8tn.-ak(t  or  ifhAs  of  pi|i;int-tit.  Betwocu  the  plaijtiee  lay  innuioerable  pig- 
raent  heaping*,  sonif  of  which  v^re  oval  or  bisclli^6baped,  while  others 
were  irrpKuhii"  and  of  various  nijstm.  The  cj'e-git)und,  as  a  whole,  presented 
aa  apix-aram-e  not  unliki;  ihnt  of  a  Turkish  carpet.  ScatttiwI  over  the 
entire  ha«;kgrotiiid  were  glitlcriiig  golden  |>oiiit«  nod  dot«,  which  could  he 
ctt.ti!y  p«!ogtiiz«l  as  ory3tal9,and  which  I  am  firmly  oouvinoed  were  ebolc*- 
terin.  When  the  eye  was  moved  quickly  several  times  and  then  again 
fixed,  there  was  seen  a  abower  of  nuDUte  golden  Hakes  slowly  ruing  and 
falling  in  the  vilreouE.  Thciw  viewed  against  tlie  background  of  die  eye 
made  a  truly  fascinating  pieture. 

Plate  1.  shows  the  ap|>eaniiKie  of  the  opucities  against  the  ej-e-grocnd 
without  reganl  to  their  coloration. 

CONGENITAL    ANOMALIES    OF    THE    RETIKAL    BL0OI>- 

VE83ELS. 


m.    CIUO-RETINAL  BLOOD-VESSELS. 

As  long  ago  as  the  end  of  the  last  century,  Zimi  ("Ociili  Ilumaiii  D»- 
scriptjo")  observed  that  fine  bmiichcs  uf  tlie  pust*^'rior  ciliary  arteries  some* 
tiines  ptcroe  the  optic  nerve  of  a  ooi'nml  eye,  branch  out  in  tbe  nerve- 
shentli^,  and  communicate  with  bmnebes  of  tb«  central  retinal  arler^,',  Uiua 
promoting  an  auaatomo^is  between  tlic  ciliary  and  centml  retinal  eirciila- 
tioiifl.  LpIkt'  showed  that  the  connection  Ix'tween  the  two  systems  niigJit 
be  establisht^d  cither  by  way  of  the  cirruliis  arteriosus  nervi  optiei  or  by 
way  of  the  chorioidal  mai^in,  a  fact  which  Bonders '  had  euspected.  H«n- 
ricii  Mrdkr'  wa.'*  tlie  fii-at  to  observe  a  large  anomalous  vessel  probably 
nriaing  from  the  |X)eterior  (?iliar>-  arteries  and  entering  the  retina  hy  way  of 
the  chorioidat  margin.  NcttJcrthip  has  rceonled  a  simiUir  picture  secu  in  o 
pathological  eye.*  Sehnabel  and  S<ioh»*  have  <)ii<^«tionwl  the  exialenee  of 
dlio-retinal  blood-vessels,  but  Bi rnbncJier'*  work  lias  proved  tlieir  prescnoe 
beyond  a  doubt.  In  a  normal  eye  he  found  a  large  branch  given  off  from 
a  ciliary  hudy,  running  first  towards  die  optic  disk  and  then  entering  the 
retina  around  the  edge  of  tbe  chorioid.*      Two  years  previously   B!m- 

>  Granfc  imd  Rtt«Ri1wh.  Huiilboch  dergeununten  Augenlieilkunde,  Bd.  ii.  S.  80& 

>  Archlv  fur  Aug;«nb<-^ll^un(l»,  Bd.  i.  S.  B& 
•Ibidem.  Bd.  iv.Q.  10. 

*  Boj'ul  Loitd^in  Ofhtlutlinic  HtiapiUl  R«purU,  voL  ut.  p.  182, 
'  AictklT  At  Aogvnlwilkutidc,  Bd.  xv.  S.  IS. 

•  IfaUem,  8.  S02. 
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badivr  *  studied  u  similar  cundilioo  iti  on  eye  duit  pnscutul  cmlwliau  of  tlie 
tvnirnl  nru-rj'.  Tlwr  cBitibn;  vf  tlir  cili«i-n*tiiml  vi-rwd^  rfiiiaiiM^I  iiiu-lmngitl 
even  after  the  normal  circulmion  bad  been  rc-csiiiblUliMl.  In  1883  Bortioa 
exhibiuxl  a  itarallel  raw  ii^furethe  Opbthaimological  Snrielynt  n<>id<>lb(>rg. 

With  the  opiithalraoecope,  a  cilio-retinal  vesed,  if  arterial,  appears  to 
take  its  origin  jiiut  at  the  !>id«  of  tite  disic  or  a  little  di§faiuco  from  it.  if 
venous,  it  diBap]Kur«  at  t\w  same  location.  In  1871  Luring*  dosLi'ibed 
three  rjineti,  in  two  of  which  an  enurmouti  veasel  diaapiwarut  at  soiuv  dis- 
tance from  the  dii<k.  He  thoiiKlit  llinl  siieh  vdns  cither  pcrfoni(<xl  tli«  »i-lcra 
tndepemlinitlv  or  *.Tiiptk-<l  into  the  churlutdul  v(.>inH.  WUilc  kik-Ii  Aiiiiti  ant 
uot  rare,  care  must  be  taken  nut  to  prononncc  even.'  ves^l  thiit  takrs  its 
origin  outaide  tbe  di»k  to  lie  a  cilio-reliiial  veswl.  for  it  ^mietimes  liapi)pnB 
that  siidi  veeeels  do  uot  belong  to  tbc  ciliary  svetcm,  but  bniiich  from  (be 
ccotrsl  retinal  vessels  some  distance  behind  the  papilla,  as  in  Jaeger's  case.' 

Vifuon  is  unintluenecd  by  llic  prt^ience  of  Hlio- retinal  veaBcl)^  On  the 
other  liand,  they  may  prove  of  iiurittimBble  value  to  thetr  |)oMeaior,  should 
he  be  w  unfortunate  an  la  be  stricken  nHth  onibuUsni  of  (he  central  retinal 
artery,  espM^ially  if,  as  of^en  happcru,  the  ermut  vi-ssel  runs  in  the  direction 
of  the  macula. 

IV.  I'EKSISTEN'T  HVAI.OID  ARTERY  AND  STANIFEST  CLOQUET-S 
CANAL  (PERSISTEKTIA  ARTKUIA  HYALOIDK^  ET  CANALW 
C3X)QI:ETT1   MANIFE9TUS). 

J*t:reuimt  Ht/aioid  Artery. — According  to  cmbryologiet*,  tbe  primor- 
dial vitn-oiw  Uwly  ow<s  its  great  vnsciilnrity  to  its  mewtdernial  origin.  The 
vasa  hyaloidc4i  priniordinlia  are  nt  tirst  ovooly  di>tril)utrtl  throughout  liie 
vitrcons  body,  while  at  ihnt  titite  tlie  retina  is  totally  de%*oid  of  blood- 
vessels, a  condition  in  which  it  remains  throgi^hout  life  in  amphibians.  As 
the  vitreous  Ixxly  develops,  these  vasa  priiuordialia  ntlniii  their  greatest 
developitKDt  about  iu  periphery  and  e«nlre,  while  (b»%>  of  the  intermediate 
zone  atmphy.  TiiLt  luniphic  pnKx.-*»  in  (he  iHlermediate  zone  cxtetids  wit- 
ward  and  inwunl,  iiniil  linolly  there  reiiiaiu  ojiI,v  central  u»d  peripheral 
va«a  hyaloidea  primordiulin.  The  |>eriplicral  ve^wU  gnuliially  enter  the 
retina,  and  titiis  form  the  retinal  circulation.  Of  the  central  vc^iircts  but 
one  niediuin-»ir.eil  artery  remnina,  which  is  called  the  hyaloid  artery.  This 
niits  from  the  optic  nerve  head  to  the  posterior  pole  nf  the  crystalltiio  lens 
throMj^h  tbe  caualis  C!o<|uetti ;  in  tact,  it  is  a  lymph-clinnnel  formed  in  the 
axis  of  tlie  vitreons  hi.dy.  At  the  posterior  polo  of  the  len^  the  artery 
lieconiifi  tbe  artcria  aiiisnlaris  poHtita,  whieli,  Umnrliing  diehotomoiHly, 
mniilieif  over  the  |>o«terior  »itrtiace  of  the  lens  and  [lasses  over  its  anterior 
surfiice  iiit'i  the  memlininii  ntfa^iiilo-pupLllaris  and  the  inembruna  pupillaris 
Wofhendorfii,  forming  with  tliese  the  tunica  vaseulosa  lentis.    According  to 

■  C»Rtntblatt  fltr  pnktlwhe  Augc»hellkuiide,  1868. 
*  Arehit  fQr  Aui^i-nlivilkunile,  Bd.  U.S.  163. 

■  Beitr&gie  eur  Pathvlogie  det  Augtu,  Titri.-1  I. 
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most  olxrrvcra,  tliv  liynloitl  artery  with  the  tunii^ui  vhmcuIuhl  \vnt\s  Aiea\tp<Mn 
ill  iLu  midtllfiof  the  lif))i  or  tW  iK-gi tilling  of  the  sixlli  nioittli  uf  prcgnauoy. 
My  own  obsen'HtioDs  li?fld  mi?  to  l)olu've  that  this  diMip[>cflmnc<>  takes  plow 
fi-eqnently  only  a  short  timt  before  birth.  The  obliteration  b^ns  at  tlie 
puetenor  [lole  of  the  lens.  In  animals  which  are  Ixirn  l>l!n<I  the  liyaloid 
artery  and  Wacbeudorf's  membrane  jwrhiat  for  eight  or  teii  days  after 
birtl).  I  bave  often  fuiind  the  sanrn  thing  in  iiew-lx>rn  chlldniu  dinimlly, 
and  have  vcriliiHl  it  l)y  anuttimicul  exuminatiitn  during  my  Hcrvicc  ut  the 
Prague  Lying-ill  IiiMilole.  In  wvcn-  or  eight- nioutbs'  rtablp  (.'hildren  the 
eoodition  is  alnio«t  <'on«tanL  Among;  ftill-tcnu  children  porsistenl  liyaluid 
artery  is  mot  with  frvqiiently  in  twins,  and  almost  eonstantly  in  triplets  or 
quadruplets.  It  i.s  rarely  seen  in  wc^akliii^^  born  at  full  term.  80  fiir  oa  I 
have  observei^,  thettf  iVetal  ivmnanti^  disapjiear  iti  from  ilii'eo  to  U-n  days 
after  birth.  In  hoofed  aiiimatt>,  eAjieeially  cloven-foot«d  ones,  tlie  or^ia  of 
the  canaliH  Goqiietti  \»  often  re])rc<scntt<d  by  a  dinpbanoiis  cone  altaehed  to 
the  papilla. 

If  th«  oblitoratcd  hyaloid  nrtcr>-  ib  pcrnJaDenlly  retauied  in  the  hunsan 
subject,  we  ^pvak  of  it  a*  11  jxTsist^'tit  hyaloid  artery.  If,  however,  the 
artery  disapjKairH  and  tlie  caual  alone  can  )».'  ihIiuwii  clinically  or  3natt>mi- 
cally,  we  sptak  of  it  as  a  visible  canal  of  ClutpicL  To  these  two  oindi- 
tions  may  be  added  the  various  processes  and  eoouectivc- tissue  forniutioiut 
which  rc.HuIt  from  intra-  or  exti-a-ntortne  ii)flniiiniAtioiu«. 

Persisleiice  of  th«  hyaloid  artery  was  fii^t  notwl  Ijy  Hannover,'  and 
noon  aft<T  by  Arnold,*  Strllwag,*  ami  Wallniann.'  It  ha6  also  been  seen 
by  FinliljL'iner*  and  by  Meissner* 

Hcinrieli  Miillcr  hoH  uillnl  attention  to  the  almost  constant  presenoe  of 
the  hyaloid  artery  in  the  eye  of  the  ox,  urging  ophlhalniologisls  nf  wide 
obeervation  to  seek  for  similar  coudiliona  in  the  human  cyv.  His  apjwal 
b&s  b«eu  rcfl|)ondc<l  to  by  Soc-inisch  and  Zcliender/  Liebrcicb,*  and  Tou»- 
stinL'  In  ToiKwaint's  case  the  hyaloid  artery  wn»  divideiJ  into  three 
bfandirw.  I..ater  Stor "  and  Laurence "  have  dew'nbcd  iasis  which  wen? 
coropliuitiHl  with  posterior  sclero-chorioiditis,  Mooren's  laee."  in  which  the 
hyaloid  artciy-  look  its  origin  from  a  branch  of  tlie  central  retinal  artery,  is 
tmiqiie.  In  1893  Hin«(-hi>erg'^  deflcribed  a  tube-like  formation  reaching 
from  the  iMipillft  to  the  posterior  jwle  of  the  lens,  where  it  divided  into 
several  hi-anche^,  in  one  of  which  hlood  could  Ix;  ■xtui.  At  tlie  1892  meet- 
ing of  the  American  Ophthalmological  Society,  Mitteudorf  reported  about 


*  Boltrij^  BUr  Anatouii«^ 

•  UMem,  ]«&8. 


■  Dm  Ange,  1902. 

*  Z^ucbrift  dot  gmnmmten  WiiicnMbiini-ii .  16<>4. 

*  Zwtuiig  Rr  wlMenmhafUicb*  2o6logic.  lid.  ri. 

*  Zducbrin  far  pnktlwhe  Yctvriiulr-WiMmfcbftftcit.  Bd.  <  ft.  83S. 
'  Rliniicbe  )ronBUbMtt«r  Air  Atigi<iili<n1kiind<>,  8*-  2A9.  200. 

'  n-Klcm,  S.  MI.  •  IbHem.  S.  860.  "  lUiMa,  S,  24. 

"  Opiuhalnitc  R*viDW.  p.  178. 

I'C^tWm^ugiiclic  Beobafhtungvn.  1867, 

"  CentTBiblittt  fdt  pnkUHhe  AugvnlitfilkuiitU,  S.  8W. 
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forty  cases  of  <atnracta  («p<*ii]ftri»  ]K>laris  jjostim  Iciitis,  wbieh  lie  belwved 
were  nioistly  derived  from  ibc  byaJnid  artery  or  the  iwrterior  lcna-ca|:BiiIc. 

My  own  cxiMTifiK-e  embraces  tiglit  casts, — three  out  of  a  total  of  eixty 
tboiuaml  clinical,  ami  tlie  other  five  out  of  n  total  of  one  hundred  and 
twenty  tliotiftand  caaen  seeu  as  itoyal  Provincial  OculUl.  The  only  bi- 
lateral caw?  I  littvu  set-ii  was  afMiH.-i»t«l  willi  vilnK)us  opadtiiai  and  toqxw 
rdiiiH;.  la  tliis  ra«c  viainu  fi)iialk'd  oiif-rnrticth  of  nurniiil.  1  iKH<lfi)tully, 
while  cxRtniniiig  the  cynt  of  »(^h<xd-boyK  and  «1udi.'iil«,  I  hnvc  oWltvuI 
pcr^stcot  hyaloid  artery  tlirfo  times  iii  inyo|>»t  and  once  in  ii  hypornictropi-, 
lu  like  maniUT  I  have  luiiiid  a  |x>rsislciit  hynluid  nrtery  in  Iho  right  vye  of 
a  girl  who  came  for  tnutiiit.iit  of  a  ck-tl  palat«^',  I  also  have  scon  one  cOAe 
aa»ociatitl  with  pustvrior  |>olar  cutnraot  and  one  with  coloboma  iridis. 

Pcrwiatnit  hyaloid  arli-ry  i«  imt  iiif'ifcjiK-iitly  iir'compainH]  by  other 
eoDgcnilal  arrests  of  development,  such  ns  anomalies  of  the  central  n>linnl 
veasels.  Such  cases  hnvc  been  re|Jorted  by  LiebreieJi : '  for  example,  iri- 
dercmia  has  been  seert  by  Tukusch,*  and  coloboma  of  the  optic  nerve  has 
been  deecribed  by  Beyer.'  The  conditioa  haa  lieen  noted  with  coluboma 
of  the  cborioid  as  rejMirted  by  Kemak,*  and  witli  jmsteriup  cortical  tataract 
aa  seen  by  Curres  y  Anigo,  Ittnip,  mid  Gulerowski.'  Glaucoma  and  retinitis 
pigmcntoiia '  liavc  olw  hwa  bronglit  to  notice  o*  complloition*  of  this 
anomaly.  In  only  one  n-poii^'d  Insluutw  luu  persitrteiit  hyaloid  oYtery 
been  observetl  in  two  tfonerationg  of  tbe  same  family,  Pflflger'  having 
found  persistent  hyaloid  ailery  and  visible  canal  of  Cloquet  in  a  mother 
and  her  child. 

In  1SB8  Stilling*  demonstrated  the  persistence  in  the  normal  eye  of 
a  hyaloid  canal  whieli  nnder  inflammaton,'  ennditiona  fn'cjuently  iKvnme 
invisible:  this  was  proljiibly  u  toimifc-st  c-anal  of  ('l(«iiifi.  Two  years  later 
Flarer  found  cUoiuiUy  a  bund-tikc,  trantsluoent  formation  traversing  tbe 
vilrcon*  body,  with  coincident  persistent  VVai-hendorfa  membrane.  Later 
de  Wecker*  saw  two  cases.  In  1876  Msuz  demoiifitratcd  the  conditioD 
anatoiuically. 

In  a  elinttnl  and  private  practice  embracing  fnlly  one  hnndred  and 
fil\y  tbmisand  ca^cs  I  have  fuet-n  five  cla.'Kiic  instances  of  canali.i  {'Ioiju«tti 
manifestiis,  three  of  which,  strangely  enough,  were  complicated  with  reti- 
nitiii  pigmentosa.  One  of  tbe-oe  is  as  follows.  The  patient  was  fifly-two 
year*  of  age.     In  addition  to  the  ordinary  changes  found  in  pigmentary 


'  TnitMclioti*  of  the  Putholii^icul  8M:iely,  Lvndon,  v(>L  xxii.  p,  220. 

<  DinuTtation,  Slnuuhnrtr.  18^fi. 

'  Pr«jE"r  in«dkinUchc  Wiichfiniplirift,  Nr.  SS. 

'  CrntrnlMiitt  Air  prakliHhe  Augenhcilkuntlc,  ISfiS,  S.  8. 

*  Utricli,  Klltil*c>i«  Mooauliliitter  fQr  AuKoahsilkuaae,  Bd.  xx.  S.  2ia 
'  Bcrlcht  (l(.T  AugonkliDtk,  Bvrn.  1SH2. 

•  Arcliir  fur  Au^rmhcilkunde,  Bd.  tiv.  8,  260. 

*TniiK  Ae»  malwlimdii  fond  (l«  lo-'II,  p.  48;  >nd  GraKTe  and  Saemiicb,  H&nJbucb 
d«r  gOMkmintcn  Augicnheilkuciijp,  BU.  iv.  S.  702. 
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degCQcratioD  of  the  retina,  the  right  eye  ehoTCed  a  8tar-«lia|H-d  posterior 
|ioliir  ceiarad.  In  the  loft  eye  there  was  a  dim  di^k-iihuiMd  area  i<itiiat«d  nt 
tivc  }>o«1<<mi*  fHile  of  the  loiu.  From  tJiift  a  nido  niaiiifist  canahn  Cloqiietti 
rcnchrd  iHickwanl  by  npiml  di^pn-NsioiiK  ntid  lerminatnl  in  a  liall-sliBi)«d 
end  whirJi  atnhwt  cuvered  the  wiiole  of  the  jiapilla,  \Vhethrr  a  pertiiAlPiit 
hyaloid  artery  ran  llirwugh  its  iutvrior  foiilJ  not  be  detcmuoed,  as  tbc  caual 
was  opaque.     (See  I'Lates  II.  and  XJi.) 

'When  tbe  Jiyaloid  artery  it;  atrophied  but  iiul  ublitei^ted,  it  ap)H>ani  as 
B  hlucki-th-g^y  siring;  ulrelchal  fwm  itic  \m~vi'.  hiail  to  the  jMiBturior  jwle 
of  iIr'  leiis.  Soniotimm  !t  is  urc-hi^l,  nnd,  it'  the  vttrooiiK  be  fluid,  It  may 
Boat  wl)cnv\-«r  the  glubc  ts  moved.  Oevm^ioDiilly  two  uv  llircc  brtncliM  are 
givoD  off  Dcnr  thp  lene  or  bofoiv  ivnohin);  it.  Knrcly  the  atrtog  is  ruptured 
h)  progivasive  myopia,  lu  the  axia  of  the  ^triu^  a  black  streak  is  iisiially 
seen,  while  the  pen[iheral  [>aTla  are  grayitth  nnd  transhiecnt.  In  rare  cases, 
tike  Zejieoder's,  the  artery  may  appear  n-d  near  llie  [^tftterior  jKile  of  the 
lenK,  su  appearance  whieli  iCeJiender  believer  is  duo  to  invisible  eapillarieH, 
olthongh  I  cannot  a.s»eut  to  thi.s  pm|)oeiition.  Lipbretch'n  ol»cr\'ation  of  a 
hyaloid  vein  said  to  have  accompanied  the  per»isteut  hyaloid  artery  h»  cer- 
tainiy  unique,  but  is  inexplii'able. 

With  {)crei!iientia  eanalie  Cloquetti  we  usually  Slid  in  tlie  phyeiolugical 
cxca\'ation  a  minute  projection  sunutnidod  by  a  more  or  lesa  pronouDocd 
cylindriwil  tronspaivnt  tulx-  »ta,'t*'biHl  from  tlio  }>ii|i!llii  to  the  iJosteriur  pole 
of  the  lens.  Othvnvi»e  the  tunica  and  media  geucnilly  nppenr  nurmnl. 
Somctiniffi  bizarro  eouDCc1iv<«-tiggtie  fornmtioDs  aro  seen.  Again,  there  may 
be  ooroplicatiouB,  such  as  chorioiditis  diasemiimia  or  areolaris,  retinitis  pig- 
mcutow,  or  ijosteriur  |)ukr  or  capsular  catanu.-t.  Thitt  latter  ooDdition  may 
be  sometinic^  found  indejiendeiit  of  ]>eT»ii4t«-n[  hyaloid  artery;  yet  getiet- 
itnlly  it  must,  as  has  l)cen  .sliown  W  von  Ammon.'  he  referred  to  it. 

Befractive  anomalies  are  found  in  mmt  ntwH  of  jxiniistcntia  cnnalia 
Cloc|uetti,  thus  leading  to  its  accidental  discovery.  With  eorrcelion  of  the 
refraction  vi»on  \n  generally  found  to  be  normal.  If,  however,  tbe  ccm- 
plicatlon  is  <«t«raetouB,  or  of  the  nalnre  of  an  intliiiiiniatiou  of  tbe  vilrMus, 
uvei,  or  retina,  viniim  ptiilTern  in  pruiwtrtion  to  Ilie  extent,  iniporlanct?,  and 
locality  of  the  particular  di»turhoucc.  At  timts  other  congenital  defects, 
wioh  as  mieroplichulmos  or  culuboiiin,  arc  found  to  coexist,  in  whidi  event 
visual  acuity  is  reduced  to  a  minimum. 

V.     PERSBTENT  ECCENTRIC    HYALOID   ARTERY    (ARTEBIA    HYA- 

LOIDEA   PliRSISTENS  ECCENTKICA). 

The  tcnn  artt-ria  lit/afoideti  pemiiitcnn  eccentrim  i»  applied  to  that  condi- 
tion in  which  the  fuclal  viasel  takes  its  origin,  not  from  the  central  retinal 
artery  in  Uie  pliysioli^tml  ext-ftvatlon,  but  from  one  of  the  cJiief  branches 
tliat  is  more  or  less  distant  from  the  papilla. 


■  Xllnbchc  Danil«llungen,  Bd.  tii.  8.  67. 
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Mooif a*9  case  and  my  own  are  tlw  odIv  oucb,  8o  &r  as  I  kuuw,  re- 
poni^l  ill  o[tIithntniolu}^>?a]  lilni-atnre.  In  Moorcn's  ewe'  "tliv  jiatieiit 
»ul>inilt(xl  uinvlllin^ly  to  an  cxniiiiiuition  of  a  divergent  strobUmiu.  The 
vitreous  vraa  fluid,  and  there  was  iridwlonnsis.  The  ophthalraowopo  diowed 
a  poorly  drveloprd  ojMk-  nerve  and  rrtinak  vneels.  From  a  Hmn]l  arterial 
branch  sktialcd  oiitwani  from  the  papilla  sprang  a  grayiBli-bluc  band  which 
ti-aveiWKi  the  vitreous  body  and  n^aclivd  almost  to  the  lens," 

My  own  cas«  is  as  (ollowe.  A  sixtwen-yeai'-oid  etiidt-iit  name  (or  iflief 
from  asthcnopic  symploms  occuaioiiwl  by  a  low  dqarw  of  aiiwtnjpio.  The 
opiiilialmoacopc  revoalwl  tlM>  fullnwing  I'oiulitiuii^.  The  nii-diti  wore  cliiir. 
Rcfniction  (><|iialM  — S.CKJ  D.  Ab>^iil  uno  and  a  half  dii^lc-Kliumotvfs  down 
and  in  from  the  papilla  wjiild  be  seen  a  bliiish-gmy,  aoniewliat  tninslufent 
cone  with  a  broad  baee,  tlie  diameter  of  wliich  waa  about  that  t)f  the  papilla. 
From  tiie  apex  of  this  onne  a|iraD)(  a  abort  strand  whloh  paased  to  the  right 
and  there  stopped.  Fariher  forward  a  second,  Homewhat  lunger  strand 
appeared,  liirne<l  iia^^lly.aiid  euditl  abruptly.  The  cone  ouHtiniied  forward 
as  a  bUiiiih-gniy  Htriug,  extending  a»  a  slightly  curved  arch  U)  ttir  fKiiM«rior 
leas-capeiilc,  into  which  it  was  inserted  with  a  slight  enlurgomeiit  a  little 
below  th«  posterior  [x>le.  From  the  papilla  a  main  branch  of  the  nrtorts 
coDtralis  I'etinw  ran  directly  to  the  cenlro  of  the  Itase  of  the  eoiie,  whei-o  it 
disappeared.  A  partially  atrophic  vein  ran  obliijticiy  below  the  rone,  while 
at  iw  iipj>er  na»al  mar^n  eniild  l»e  sm-o  »  Inop  in  whioti  a  fiiir-fiized  ailerj' 
joiiinl  a  vein  of  the  ^me  siae.  X  black  titrmlc  ooiild  Ik-  follovrctl  diroiigh 
the  upper  jiart  of  the  arne,  throughout  the  string,  and  oven  into  the  two 
branches).  (Vide  Plate  IV.)  With  jtrojier  correction  the  [wtient's  vision 
became  normal,  and  only  by  tlie  most  careful  perimetrj-  could  a  central 
seiitoma  corresponding  to  tiie  cone  and  Mariotte'a  spot  be  discovered.  At 
my  rwjiiesl  tlie  patiyut  presented  himsGlf  at  ray  elinie  and  remained  nnder 
ob»ervotion  thtnc  for  soiue  time. 

The  oidy  explanation  that  I  can  offer  in  this  case  is  that  the  black 
streak  which  ran  llirough  the  main  band  and  Its  branches*  repr&iented  an 
ntrophiwi  hyaloid  artery  of  cecentrio  oriijin,  nod  that  the  <!ono-Kha])od  en- 
largement at  the  fundus  was  formed  by  the  adventitial  membranes.  How 
this  stnicture  originated  or  developed  it  ie  difficult  to  conceive.  Evere- 
bn^b's  e.YpIaj]atioii  of  similar  conditions  accompanying  por&iBtenl  hyaloid 
artery  would  not  apply  to  tbiB  case. 


VI.    PEHSIBTEOT   PSEU DO- HYA LOID  AftTERY  (PSEUDO-ARTEBrA 
HYALOIDEA    PERSISTENS). 

The  occasional  oeeurrence  of  poet-embryonic  formations  not  related  to 
persistent  hyaloid  artCTy,and  of  certain  membranouB.  string-like  connective- 
tiEBiie  formations  remaining  after  hemorrhages  or  chronic  hyijerplastio 
proceseee,  eepe<?ially  wlien  they  start  from  the  uerve  head  and  run  towards 
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Ute  lens,  mny  easily  tnUluul  n  bcgiiiDcr  into  tbc  diagnosis  uf  persUtent 
h>iiIoi<l  nrtery.  Indeed,  the  fnlno  mnv  so  cIohpIv  ^imtiliitc  thi>  true  cotidition 
tliat  sonK-liRKS  even  nil  fxiierirDwd  opIilIinliiiologiHt  may  err.  It  is  not 
unlikely  iliai  many  cases  which  have  fwitml  their  way  into  the  litorature  ol* 
persisleiit  hyaloid  artcrr  do  not  in  reality  Mopg  there.  Eep«cially  fiiepi- 
doua  are  tlicwe  oases  iu  which  a  hyaloid  artery  ia  deufribed  as  wmplitatcd 
with  progressive  myopia,  witli  choricudiil  or  retinal  Icsious,  or  with  coniiec- 
tive-tiiwuc-likc  fonualiou«  in  thi-  vitreous  body.  In  high  myojMS  flat. 
tJiell-liko  iiL-niurrhiig^t*  nrv  nut  ruivly  Mvii  iti  the  iiiHc-ular  iind  )>aplllury 
rcgiodB,  nnd  it  mny  hnppcn  in  such  caMs  tJint  the  blood  c^mpes  into  pr&> 
exi»1Jiif;  channels  in  the  vitreous,  diaap|>eanng  htler  without  a  trace,  or 
giving  rise  to  tlie  fumiation  of  a  conoectiv^tissue  striog,  as  in  the  caaea  of 
fnterhamschpidt '  and  Kvei-shnsch.'  The  latter  author  saw  iu  two  different 
instaneeB  a  lai^  !ilielUlike  heraoi-rha^  in  one  ev'e,  while  tlie  feiIow>eye 
prvseiiled  a  tight  ^rruy  liaiid  in  lh<-  gMMition  of  n  {KTiiitlent  hyaloid  artery 
which,  to  his  mind,  was  iindoubti'dly  the  residuum  of  a  former  heniorrliage^ 
In  each  eaws  the  cylindrical  tyniph-epuce  repn-M-utiog  the  canalis  Clotjuetti 
pisya  n  )virt.  In  hif^hly  myopie  eyes  this  space  iB  soniowliat  euhir^l  in 
the  area  Martegiaui.  eo  much  so  tliat  it  waa  dracribed  by  Lowe*  ha  the  ao- 
called  third  chamher  of  the  eye.  When  blood  bos  cutcix-d  ibtA  ejiace  a 
long  timo  liefore  the  eye  conira  under  oli^crvarirni,  it  may  ap{>ear  lilie  a 
pereistont  hyaloid  artery,  but  in  recent  caaea  tiie  prc.-icn<v  of  a  hwnorrhage 
near  the  papilla  will  indicate  tile  true  condition.  iiStellwag  reconU  Hiich  a 
ounditioo,  in  which  a  thio,  aliarply  outlined  column  extended  forwan]  from 
the  jiapilht  and  terminated  at  th<?  poBlerior  jwle  of  the  lens  in  a  small  disk- 
hke  extra vasatii^n  of  blood.  A  similar  bilateral  caee  tell  under  my  own 
obeer\-ation  in  the  person  of  a  teacher,  who  showed  also  the  highest  degree 
of  myopia  tliiit  1  have  v\v:t  sct-n, 

While  istLidyiug  the  liyjHTpIftj*tic  itiflammatory  proefflw*  of  the  nieiU' 
bnmcs  of  the  eye,  I  have  repeatedly  »ea  real  nnd  apparent  biind»  of  «on- 
nertive  tissue  in  the  vitreous  body,  though  they  were  not  of  snffiripnt  im- 
jwrtaoce  to  justify  recordii^  them.  I  have  not  critically  seinrsted  all  th« 
publishe*]  eases  of  artcria  hyaloidea  peraistens  from  thoBe  of  pseiido-arteria 
hyaloidea  persistena.  It  will  Iw  suffit-ient  if  the  forgoing  statement  sen-e 
to  indicate  the  care  that  is  needed  iu  accurately  diagnosing  the  luanitest 
canal  oi'  Clocjnet  and  [K-raistcnt  hyaloid  artery. 

Vir.  OTHER  PBERFTINAL  VASCULAR  STRUCTURES  [VASA  PR.B- 
RETtNALU  ADNATA  VEL  VASA  HYALOIDEA  PBIMORDIALIA 
PERSISTENT!  A). 

Under  this  heading  will  be  oaoBidered  those  persistiog  ftptal  \'ascular 
etjuctures  which,  starting  from  the  retina  or  the  optic  nerve,  do  not  simulate 


<  PiUCTUtbn,  Bonn,  18TT. 

'  HiUbeilung  aui  Avr  Auccnklintk,  18S2,  S.  tO 
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ftlteria  bysIoidpQ  peraistcns.  This  cIrss  »hoiil<l  incliit]?  those  onses  in  n'hieb, 
aloug  Willi  grave  nialtbnuations  of  die  eyelmll,  especially  coloboiua  uciili, 
W|)iaraU!  bldoii- vessels  or  oinvolutions  of  bliMxI-vesfieJs  jierAisL 

Tlw  oiilj"  instiuices  of  the.  coticlitioa  of  which  we  are  now  trnAting  that 
I  have  tbiintl  pcc^piIk!  !iav(>  h^n  by  Xicati,'  Rieban,*  Liltlts'  Czerniak,* 
Hirechberg,''  »m)  8zili,*  nil  of  uhoiu  found  ik  roiminK  of  pnmunlial  blood- 
vessels of  die  vitreous  body  ncvgral  more  or  Kt«  coinplUated  loojM  or 
ar(wle=  which  sprang  from  retintl  arteries  and  CDt*red  tin?  vitreous  body. 
TliF  aDoninly  in  uxLtxdiogiy  nre.  Eyes  exliibiting  it  arc  usually  hyfier^ 
mctropic  utul  po:«;«(^  ^0(k1  visual  acuity. 

ACQUIRED  ANOMALIES  OF  THE  RETIiAL  BLOOD- 
VESSELS. 

Vni.    NEWLY   FORMED  PRERETINAL  BL00D-VE8SELe  (VASA 
PE.ERETINALIA   NEOPLA8T1CA). 

It  Is  iio  (incomnion  oi-ourrfnoe  to  find  blood -vcasels  niiiiiMig  from  llie 
retinal  blood-vessels  into  newly  formed  oonntHrlive  tissue  or  mombranona 
stnictorcs  iu  the  retina  or  the  vitreous  body,  as,  for  in.Hlance,  in  retinitis 
prolifcmns  and  hyalitii^  proliferans.  ThcTc  new  %'esselsare  tt^rmcd  vasi  pne- 
rctinalis  Deopl86tlca,a£dUt!nguish(xl  from  the  primordial  vcewls.  Alttiough 
most  frequently  postal nfiaminatory  in  origin,  they  6ul»«|ueutly  maiotaio  a 
certain  ind?i>eiiden(X'  aud  4?uter  the  but  sUt^htly  disturbed  vitreous  huoior. 

Cofcius'  first  rcportt-d  this  auonialy.  The  adventitious  vi-sscla  sprang- 
from  the  papilla,  prujecUtl  liir  out  Into  th<;  vitn-ons,  luid  floatc'd  slowly 
about  when  the  eye  wa^  moved.  Soon  aOer,  Jni'gor"  n-porti^  a  case  in 
which  the  development  of  the  new  vessels  took  plnee  while  tlie  eyo  wag 
uuder  ubsCTvatiori.  Later  Kmuse  met  with  the  aDomoly*  iu  a  caee  of  cho- 
rio- ret  initio  drcuniscripta.  Netlleship  records  two  cases,  one  compliicatcd 
with  syphilis,  the  other  witli  diabetes.'"  HirschU-r^  has  dfSoril)ed  cmp"  iu 
the  nye  of  an  old  lady.  Hv  ulmi^rvitl  a  flat,  goblet- shiifx^l,  diiiphauoiis  for- 
mation i>itiiat(^  in  front  of  the  pupillu.  It  was  tra\Trsed  hy  nnmerontily 
branched  blood- vcssck,  undcmouth  which  the  iiormid  retinal  vcsseht  could 
be  seen.  The  vitreous  humor  wim  transparent.  The  htood-vee^U  In  the 
goblet  werL'  so  n^^ularly  arranged  that  Hirschberg  at  first  ooufiidcn?d  the 

*  B«curi)  de  ntcdwiiiu  vil^rioRire  ei  ccniipftrf«,  IRS3. 

*  ChnritA-Annalen,  1H76.  p.  filS. 

■  TimoMolionn  of  iho  AincrionD  Ophtbalmolo^cnl  Sorictr.  1881. 

*  C«nu»lbliitl  fur  pinktiicho  Aucnhtillciniitt',  ]8S3,  S.  3S9. 

*  iwd*m,  ises.  ri.  S9!,  >iiO  iMtr..  s.  ajtfl. 

*  Centnlbbtt  Kr  pnktifcht  Au^^.-nhiUkiiDdc,  1S85.  8.  SM. 
'  Ucfc^r  GUuc^Bi,  1859. 

■BtiiMK«xur  l-nthoU-tti"  <!*•  Atiji»,  1*71,  S.  IIS,  Plate  XVI. 

'  Ccntnltilfttl  filr  prnkli«<<lii-  Aiig«nhe!lkiinilc.  [td,  v.  H.  48. 

■•  TmnMction*  of  ilio  0|>hiliiiImciI»<pciil  Scciity  of  ihu  tTnit«d  Kin^om,  1884,  p.  160, 
■nd  1888,  p.  lae. 

■'  CentMlbUtt  for  pnklinchc  Aiigenh«ilkund<',  19(10,  S.  SB(i. 
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funnation  to  be  vmui  hvaloidca  priinunlinlifi  pi-rsisivntla.  Hp  alt«u  dcscrilxnt 
mxi  other  ca«c«,  oni*  of  which  uiu  as^odntoil  with  sypbiliH  aikI  the  other 
witli  arlerio-sdcrogis.' 

The  oplitfaaluiuflcopic  jiicture  is  characteristic.  Slender  blood-vessels 
can  be  i^itvti  to  have  the  [>a|>illa  and  pencii-ato  for  aoiue  d!fltan«c  into  a 
tran^iHinriit  vitreous,  in  which  plaoo  thov  ottt-a  form  delicate  congeries. 
Aociimlc  olxicrv'attnn  U  Hometinies  diSicndt,  fmin  tlie  fiict  that  th<>se  for- 
niuticiis  lie  in  diiTrrmt  pIiiiiE>s  ami  rtfjiiire  wjuirab-  fuctiwting. 

As  to  etioIog>',  it  raigitt  be  eaid  that  these  vi^ssels  are  seen  lai^ely  in  old 
]»eopIe,  and  ihat  in  almoat  evcrv  instunoe  previous  retinal  or  vitreous  beni- 
orrbages  can  be  proved.  Sy|>liilis,  diabetes,  aud  ailiTio-BL-leriwiB  are  to  be 
viewed  as  dislinol  etiologicftl  factors.  The  dislurbuna-  of  visual  aciiily  is 
in  dirwt  |irop<irlioii  to  ibe  extent  of  iht-  new  fonuutiou.  -Vs  to  thertt|)j", 
mcrciiry  Is  to  be  nientioiKd  as  having  cfFvotcd  iniprovcnicnt  ailvr  energetic 
application  in  some  roses. 

IX.    RETINAL  ANEUBISMS  (ANEURtSMATA   RETINALIA). 

Retinal  aneurisms  are  of  very  rare  oocurreuce.  Thoj-  niny  l>e  arranged 
in  four  groups:  (1)  aiicuriainala  siuiplicia  vera;  (2)  aiicuriHinut]i  miliaria; 
(3)  nnciirivmata  anastonioticn  iniliariu  tnnUipIa  (tiimorc«  vusculosi  arte- 
nnlc«  tnili»r¥«)  ;  (-1)  ancuruinntn  «rterio>vonora  spuria  rcttnalia. 

The  iy|w  atiettrimniUa  (timpliaa  vefa  refers  to  tlio^o  dilatstioiu  whieb 
oociir  singly  on  hut  one  retinal  artery.  In  rare  ca^es  they  may  attain  quite 
larf^  dimensions.  Id  this  class  I>e1ong  a  number  of  ob!irrvalion.>4  of  older 
dale  iu  which  the  condition  was  found  piMtt  niort^'in.  a*,  for  cxaiii|dc,  thoAC 
soon  by  the  elder  Graefc,'  Schmidler,' luid  Sciillet.*  In  all  thcw  the  enlarge* 
mcnt  occumil  on  the  wiitral  artery.  The  first  uphthalmosrnpic  finding  of 
a  retinal  aneurism  wa^  dcwribol  by  Sous'  as  a  red  ovoid  tumor  overlying 
the  papilla  and  eshihiling  a  distinct  puWtioo.  The  other  arteries  were 
thinned,  while  the  veins  vera  dilated.  Galeaiwefei  has  seen  a  pulsating 
Kici-iforni  aneurism  cluse  to  a  retinal  aitery,'  while  Story  and  IJensou's awe' 
oliowi-d  an  aneurism  at  the  end  of  an  artery-.  In  1887  Si-hnmll'  found  a 
fiisiform  aneurism  in  the  eye  of  a  woman  with  a  cardiac  legion.  Similar 
aneurisms  arc  spoken  of  by  UhthofP,'  Rnmiwldi,*"  and  Riiphlnmnn." 

'  CaamlMMt  riir  pniktt>che  Aug^nhoitkunde.  1808,  Sn-  9.  2TI). 

*  Aii(;ieoCMiii,  ISOB,  p.  H9 
'  Dicllonnair«  '!'»  -'-i.?ri.—.  tnedlcale»,  1817,  t.  ««!.  p.  W'. 

*  Quotiod  liy  DumoufM.  Tmiti  Jm  tnnliuliM  da*  y«i«,  1818,  t,  I.  p.  108. 
>  Annaltxl  i.>culi*ti4iir,  IMS,  I.  liii.  p.  241. 

*  Trntiimrticnii  of  llir  <>phihiiliiioI»eic"l  Cnngfi-M,  LnniJim,  1R72 
'  Tmiiiuiolii<ii>  <>r  llic  n].it>lliiiliii<>1'<]|;i<.'Hl  BocJoiy  of  the  tlnltiil  ICtngdom,  1891. 

*  ArobW  rur  Auurtnhrilkuiidt^.  D<1.  xxiv.  Ei.  OS. 

*  lUricrlit  abor  die  f^mfs^httto  Venammlung  dor  Heidelboig«r  o|ihtba1molaK<*ol><R> 
G«i«11»ohiift. 

>•  AniuJl  dt  OlUilnii>l»i:iit.  IffiC. 
■■  Zcibclirift  fur  klinUcIio  Mcdicin,  Bd.  xTi.,ui<]  Elinlit^ho  mcdkcinUche  Blii»«r,  188D, 
S.20S. 
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The  tyjic  aneurmntda  miiiaria  refers  to  dJlatutiuns  of  niiliur)-  diuiCD- 
sions  occtirriiig  in  grcut  ntimbcTH  un  the  smaller  reliiinl  urlcrit.-^,  ok  rmind 
po«t  mortciu  bv  Liuuvillv  umcM'iuU-d  witli  miliaiy  ccrcbml  nniMirt^iiis  In  a 
woman  ag^  «i^lity-four,  tlio  subject  of  atboromtt.  W^itli  Charcot  he  de- 
Bcribed  a  similar  coae.  A  third  oue  mentioned  br  him  was  aeen  by  Boii- 
clicrou  and  ^rngiian.  Tii  1$76  Qa1eww»ki  saw  tli«  ooudltton  in  a  prc^gnant 
woiiiiiii  wlio  had  .siistaiiii^  a  sligiit  ooiituiiton  <if  the  eye,  and  tii  the  aame 
ytai-  Lefort  deinoiistmted  tlH>  anoniHly  b<<(i)i%  the  Tkledlml  Congress  at  Bor- 
deniix.  Bouchiit  depicts  a  ease  in  hU  "  Atlas  d'Ophthnliiiciicojnn  M^ioilc 
el  C^rCbpoBcopie/'  observetl  in  a  parahtic.  Litten,'  Ponort,'  Mackcnxit,' 
and  BeosoQ*  liave  aUo  contributed  lo  t\w  literature  of  the  subject. 

Aneurumtita  aHantomotica  miliaria  multipla. — T]il>  i.'Xfitii|)le  of  this  cod- 
diliun  reportwl  by  H.  I'agensavher  in  |iiulmbiy  unique.  He  fuuod  it  iu 
aa  eye  with  glaiicomatou:^  degeneration  vnuvKtiteil  ii^von  acoouul  of  )«in.' 
Why  this  <MM-  lia*  ainw  l»en  erioneously  cite<l  by  Leber*  and  oiheri  as  nn 
instanoe  of  varicosity  of  the  retiiinl  veins  in  inooneeivablo.  We  quote  the 
aathor  verbatim  :  "  The  first  caw  was  ooe  of  small  Dinlliple  tumors  in  the 
retina.  .  .  ,  Most  of  them  wei-e  of  tbc  character  of  true  vascular  tumors, 
— that  ifl,  they  consisted  of  a  large  number  of  l)lof>d-veR9els, — loojis  which 
Mere  iield  together  by  ennnective  tissue.  These  formations  UHnally  sprang 
from  arteries,  which  latter  were  greatly  thickened  and  strlcrostHl.  The 
walU  of  tbc  veins,  too,  were  oon«idcnibIy  thicker  than  normal ;  but  I  was 
unable  to  fiad  with  u.'i'taiuty'  tliat  any  such  formutions  sprang  from  the 
TOn*."  These  uutxiuivocal  statements  of  Pagen^techer  leave  no  doubt 
that  in  this  cnsc  we  have  had  to  do  with  multiple  miliary  aueuriems,  whidi 
might  be  looked  upou  as  miliary  augiomuta,  but  uvvvr  an  varicosities  of 
the  veins. 

The  ty])e  aneitrign\niti  arUrio-vmosn  spiirin  rd'maha  \\j&  rcfcrenoc  to 
dilatations  usually  oncurring  aft*r  traumatisms,  in  consequence  of  which 
direct  communicatiou  between  larger  arteries  and  veiD»  ia  producal.  Cer- 
tain Don-trauraatic  «a»e»  generally  classed  with  tliese  are  probably  of  oon- 
genitnl  origin.  Magnus''  bat;  ^^a  a  oa^e,  in  a  nurse  aged  twenty-fuur  who 
bad  sufferod  a  oonttision  of  the  eye.  Tb«  second  wai  studied  by  Fuclis,"  in 
a  young  man  who  hod  suataiocd  an  iujury  to  the  evx-  and  in  whom  the 
tumor  pnlwtod  un  in-essiirc.  The  third  wo*  a  rioii-rntiiniatic  case,  seen  by 
Sclileich,'  iu  an  eight-ycor-old  boy,  pi>c3cnting  an  arterio-venoue  aneurism 


*  B«ritn«r  klinUehn  WA«Ii«nitc1mfl,  ISfll. 

*OM«tt«(lui  HApiUui,  lAT't. 

»  Tranwctioni  nf  thn  Ophilinlmnlogiciil  Socioty  of  the  United  Kingdom.  1892. 

'  Th«  Ophlhultme  Rnvicw.  Iftfl.l 

*  Kliniwho  Monalibl&tuir  fur  Aiu:cn1icllkun<Io,  I8TI.  K.  42fi. 

*f>ni''ri>  uml  6u«mi«cli,  QtmdWch  di^r  grsuniniton  AuK^nkcjlkundft,  S.  &SB. 
'  Arrhiv  fOr  palbologiKihi^  Anatuiiiiu  und  PhyiioIoKie  unU  fur  klinl»chv  H«dkin|  Bd. 
Ix.  S.  A.  Tarel  III. 

■  Arehlv  fdr  Au{;cn1i«ilkui>de,  Bd.  xi  S.  440.  Tifol  VII. 

■  UlKlidlungcn  dcr  aphtlialmolQgiichcii  Kliaik,  8,  202,  Tafel  IV. 
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ia  the  omcular  a^iou,  dcv«raL  aaii&tonioacs  between  tlie  arteries  aud  ibc 
wins,  at)  iiiii^uri.'inia  (ttiiiplt-x  v«>riim,  nn<l  a  vnrix  on  tlic  imjulln. 

Thi-  ophtlinlnio9c»)i)i<;  inotiirc  in  all  varirtics  of  nijciiri*-nie  is  so  striking 
u  to  ne«l  nn  coniinwiL  In  simple  rajjps  vision  is  iiiwlistnrbai ;  «-iUi  larger 
aneuriBms  there  may  be  a  cetitrd  srotoma  ;  while  in  the  Rraver  conditiot» 
vUion  is  likeK'  to  be  seriously  compromised.  KlioU^icaily,  it  ui>ed  liardly 
he  i^alcd  |liat  lotrat  (li»[iropurtioa  IxHwoou  the  arterial  prmsure  and  (lie 
arterial  n^islauc-e  lewbt  tu  anetiriMmal  furmutioii.     Treatment  h  nunvailiiig. 

X.    DILATATION  OF  THE  EETINAL   VEINS  (PHLEBECTASIA 

Ktrn  N  -K). 

While  fulness  nod  tortuosity  of  tlic  retina]  vdns  are  often  seen,  true 
phlcbet^lA^itv  me  ran-  iiidix.il.  AVv  difTcruotiaU'  Ix-twreu  phlcbcclasia  cyliu- 
drica,  plilcbcrtnsia  fiiriifortni^,  phlehectasin  cirsoidcft  or  serpentina,  and  pble- 
becta^ia  saixiforniis  or  varicosa. 

Under  the  name  of  tclangiectasif?  retioee,  Scbirnier '  bas  reported  a  caac 
of  cooimtNi  cylindrical  phlebectasia  in  an  tadividual  who  exbihitetl  telaii- 
giectaaiie  in  other  reglonp.  Jatiobi  has  ohs^rs'ed  three  <««^  of  cirsoid  plile- 
bectasite.*  Hirscbtiert!:,' Micbaelsou,*  and  Scbleicb*  have  also  contributed 
to  our  knowledge  of  tbc  subject. 

liWnVhE  SEKD-LIKE  BEADRD  IMLATATIOK  OF  THE  VEINS  OF  THE 
KEnK.V  A.VD  BCLBAK  CX}NJI'NC1'1VA  (SOTH  EYES) — PHLEBECTASIA 
MULTIPLEX  MILIAKlt)  MOMUI<t)ltMlS  SBTIN^  KT  OONJUNCTIT.E 
BULBI  (OCUIJ   LTRII.'SQnE). 

Tliii*  luune  I  liave  given  to  a  rare  anomaly,  a  eoliuinr  iiistuocc  of  which 
boin  fallen  nmlor  my  own  ol)M-rvalion.  Tlic  oplithalmosoopic  apjKaraaoe  is 
ghown  on  Plate  V.,  while  the  conjunctival  oomlition  is  exhibited  on  Plate 
VI. 

The  case  was  that  of  a  sixteen-yfor-old  girl  whose  eyes  presented  a 
striking  picture.  The  conjunctival  and  scleral  veins  were  full,  and  ex- 
hibiud  innumerable  rosary-liko  enlargement*  lying  close  together.  (Plate 
VI.)  Ill  utlicr  rTSjJOcli*  llu-  c-oiijundiva  was  norniul.  The  ntinal  veins' 
(■bowed  the  mme  type  of  l>endi>d  cnlarp'mcnu  in  Ixilb  fundi,  which  were 
otJuTwi'*o  normal.  Vlftion  e(|uall(Kl  5|'5,  The  patient  was  {Millid.  and 
bad  not  n)cn8iniate<l  for  two  month.-*.  Diluted  (Vliigne  water,  as  a  *pn»y, 
was  ordered  to  be  used  locally  upon  the  conjunctival  mernbraDe,  and  iron 
and  dietetic  mesBore?  were  employed  internally.  The  conjunctival  and 
retinal  conditions  feubsided  with  tbc  roappearanoe  of  menslruation.  Six 
luonthtt  later  tlic  pblelx-ctasiM;  oonjunctivte  et  retina-  were  reprodn<<cd  under 


>  Archlv  ntr  OplUhalaialoKie.  Bd.  viL  S.  110. 

*  Kliniidiv  Muaabblltttrr  fur  AuKvnbcilkundc.  Bd.  xil.  9.  2S6l 
■  Boltncv  Eur  AuicviilicilkunJi-,  Bd.  iii.  S.  8A. 
*CftntnilbliiU  rur  pnlctbcke  Autccnhcilkundo,  Bd.  xiii.  S.  IM. 

*  Loco  ciUito. 
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the  enmc  oonditionit.  to  disappear  agsin  without  leaving  a  traoc  nftcr  men- 
stniation  was  i-e-establishe<l.  Since  tlieii  the  (latient  has  enjoy«l  i>erfcct 
healtii. 

Liebreicli's  case  (Atlatt,  Plate  IX.,  Fig.  1)  simulates  Honiewhat  the 
Tvtiiial  featua-s  seen  iu  die  above  case,  vrbile  Lelwr'a  (SLue  '  rE^uiibles  it  in 
thf  <t>njiinctivul  fuitun'^  ex(.'c))t  that  tiic  ci'taaiu  was  ^iiujilu  unci  nuifurm. 

In  the  formatiou  uf  cj'Uudricat  and  cirsoid  phlcbo.'tasisc  u  n^iinplc  olMtu- 
clo  to  the  ilon-  of  the  vciioti^  bluod  w  a  siiftidciit  ouiise.  I»  the  fiiAirinn 
lud  saccilbrni  vartcti«g,  afFcetions  of  the  veescl-wolle,  especially  atrophy  of 
tbe  ruuitciilar  and  tia&tic  elemeubt,  play  a  part,  The  phenomena  in  my 
own  Cftse  1  Bltributc  to  pen'crtcd  vaso-ruotor  inflaeuoea. 

XI.    PERIVASCULITIS  OF  THE  RETINAL  VESSELS  (PERIVASCULITIS 

VA80RUM  EETINALIUU). 

This  ie  an  aflectioii  of  the  adventitia  of  tlie  blood-vessels,  occurring 
generally  only  as  a  eiymptoni  in  diSereut  f(>riuB  of  retinitis,  ycc  it  may  in- 
fie^uently  agipear  as  a  mure  or  leas  inde|)ciicleut  disease,  meritlni^,  therefore, 
a  separate  d^^scription.  For  inAtanoe,  Nagel '  describes  the  retinal  arteries 
as  white  hatidtt  in  the  eyes  of  a  yiiuug  mau  wlm,daipile  gutxl  ceutral  virion, 
sliowod  defects  tn  the  visual  fields.  In  Maiithiier's  cob;  the  artcrius  ap- 
[H-arvd  as  white  bauds,  while  the  veins  sliou'ed  broud  white  bordcre.'  De 
Wccker*niid  Jaooheon*  Lave  described  similar  cases.  There  is  no  mis- 
taking such  a  fiiiidiis.  The  arlerit*  and  their  Hiialler  branelies  (sometiraw 
all  tlie  vessels)  apjKar  white  or  yelluwiah  while.  At  tiniw  white-btmlernd 
veliih  n-tll  Iw  found  witli  the  wbitu  urtcritr*,  »nd  ugniii  the  »nmlk>r  vw«fl« 
will  be  white  while  thi;  larger  bmiiclii.s  will  *^'xhibit  only  a  white  honler. 
The  hypertrophy  of  tlie  atlventilia  sometimes  brings  into  view  very  gmall 
branches  which  under  normal  circuniatanocd  conkl  not  he  seen  ophthalnio- 
seopically,  thus  giving  ri^  tu  whito  dciidritio  tlgiire-s  i»  portions  of  the 
retina  iu  which  we  are  unaccustomed  to  find  any  blood-vessels.  The  visual 
diaturhmiee  is  iusignilicaiit,  inasmuch  us  the  hiuien  of  the  hhiod -vessels 
generally  rernuinit  intact.  What  visual  impairment  there  may  Ik-  is  gener- 
ally due  to  iJn-  iiriiimry  nffwTtion  or  lo  coiuplioitionit. 

The  palhologioil  conditions  have  beou  well  studied  by  a  number  of 
authors 

While  the  tiniira  intima  and  tunica  media  are  intact,  the  adventitia  and 
the  perivaseiilar  lyni]>li-spaaea  are  infiltrated  with  round  cells,  whiuh  may 
sub^fjiieiilly  j>ent?trat<-  the  vt«*el-wttll9,  leading  to  secondaiy  thrombo^id  or 
hetiiurrlmgut.     Ttie  treatment  is  tliat  of  the  jtrinuiry  condition. 


'  Art'hiv  fur  OpIilhaTniciInxip,  Bd.  zxri.  S.  101. 
'  KliniKlie  Monnublftiwr  flir  Aufcnnhcilkundo,  leoi,  S.  SVi. 
'  L^hrbru-b  ilnr(>phihn)m(>l<i]>iR.  laiM, — d«pict«<(l  by  Jaeger  la  Ills  Atlai,  Plate  XTI., 
Fig.  76. 

'feadeaOphltialnKilof^i^iics,  I.  il.  y.  Z!iti. 
*  Arobir  fur  UplittialiuuIot;i«,  Bd.  x.  U.  6S 
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XII.    ARTEBtO-SCLEROSIS    OF    THE   KETINA    {ARTER[0SCLER0SI8 

BETING). 

Tlii.«  condition  is  oft«u  secondary  to  geueral  ^nescenec  luu)  nrtvrio-acle- 
rosH,  anil  iwlt^  may  )K)int  tn  a  isimtlar  condition  in  the  cerebral  aneriee. 
Raehlmaim's  iuvestigation  of  niucty  cases'  and  Hii-sfh berg's  study  of  fifty* 
cuQStituto  tlie  niaiiJ  contribution*  to  our  tcoovvledge  of  tljis  oul^ect. 

The  tye-groiind  varies  according  as  tlie  case  in  recent  or  chronic.  In 
most  instances  we  find  tortuosity  and  attenuation  of  tbe  vesiielM,  witli  the 
formation  of  whitv  slreakii  aloii^  their  mai^int).  Arterial  puliation  U  nut 
iofit^liicnt.  In  old  mid  grave  caries  the  hirgiT  vciwcIb  become  white  batMJs, 
tbc  emaller  ones  disapitearin^,  while  at  tinio;  nnciirismal  dilatation  of  the 
vceeeU  may  be  seen.  In  vurly  digctieratiou  of  llie  vc88vl->valb  and  oblitent- 
tioD  of  their  lumen  tbe  picture  cba.»ge.t,  inasmuch  as  these  cunditioiw  arc 
frequently  accompanied  by  multiple  beruorrhi^^cit.  Diiiltirbnnces  of  ftino 
tion  vary  fi-om  slight  rcdtirtion  of  visual  acuity  to  Mntraotion  of  the  fielde, 
torjiur  retiuie,  and  even  sudden  biuueular  Idindnrss.* 

The  clmngeB  iu  tlic  retinal  blood-vcaHTla  consist  in  connect! ve-tiftene  for- 
mations, complicated  M-ith  de^tienitive  processes  afiectiug  particularly  the 
intima,  and  producing  thick,  rigid  vcs^t!- walls.  The  media  is  thinned,  and 
sometime*  shows  hyaline  degeneration,  while  the  adveufitia  is  thickened. 
The  Mualler  vtasele  exhibit  proportionately  greater  ciiangi-s  than  the  larger 
ones.  Thf  walls  of  the  veins  are  sometimes,  thougli  nin-Iy,  uniformty 
thickcuo<l. 

As  elated  by  Thoraa,*  the  early  recognition  of  arterio-sclerosis  retin»  is 
of  great  imjiortancv.  Once  found,  great  care  must  be  exCRM&ed  to  pre- 
vent the  development  of  the  gmvcr  phases  of  the  affection,  by  a  well-ordered 
life, — diet,  n^imen.  abstinence  from  severe  mental  or  physical  tasks,  and 
nvflidnnce  of  anything  that  may  bring  atxiut  increase  of  the  intra-vaKcidar 
ureAfiure.     Thttt  is  as  tar  as  prophylaxis  or  thcmpy  cun  go. 

Xlll.  AXGIOEREMIA  OF  THE  RETINA  WITH  ATROPHY  OP  THE 
RETINAL  VESSELS  (ANOIOEREUIA  HETLNJi  VEL  ATROFUtA 
VASORUM   RETIN.B). 

Atrophy  of  the  rt-tinal  blood-ve^u'lH  is  sometimes  found  after  the  tyj>c 
of  inflanmiatory  proce«<«  that  lead  to  atrophy  of  the  retina  or  tlie  optic 
nerw-  Tu  such  cases  tbey  apixAr  like  white  thread-like  stivaks,  which  are 
up]iaivntly  lust  long  before  they  rvneh  the  peripberj*.  Iti  advnncvil  atrophy 
the  vessels  may  !»  so  shrnnken  as  to  seom  ^-anting.  Von  Graefe  »i»oak8 
of  a  luck  of  n-tinal  vesHels'  and  of  (inspected  absence  of  the  whole  retina, 

'  ZeltMbiilt  dcr  klinii>cti«  Ucdicin,  1890,  Kn.  6  uiul «,  muI  Funachrilte  dec  Hedldn. 
SS80,  Vr.  S4. 

*  C«ntnl1>li»l  nir  pnkliBcho  AttR«nheUkund«,  I99I). 

*  Rm']  limit  no.  t(ic<>  ciuito. 

'  I.oco  ciliit". 

^  AlUiiv  tor  OpbUioImoIoicie,  Bd.  t.  S,  400. 
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which  wore  probably  of  ronj*ciiital  ori^^in.  Mootvn  rofci*!)  tu  eimilnr  snonia- 
lous  stau^'  lu  such  conditions  [for  iostenoe,  in  tltc  ischeeiuiaof  eniboli»ni) 
the  Wgcr  v«£«eb  appear  like  white  hands,  th«  smaller  ones  like  threads, 
Tbey  diSer  from  the  structurally  changed  ves.iels  of  perivasculitiii  in  tlie 
facts  that  they  nre  ■ttill  carrters  of  blucxl  und  that  the  -imallest  branches 
remain  vi^hle. 


XIV.  A:*^mA  AND  I8CU,EMIA  OF  THE  BETIXA;  SPASM  AND 
EPILEl'aV  OF  THE  RETINAL  VESSELS  (ANAEMIA  ET  ISCH.EMIA 
RETIS,«:  SPASMUS  ET  EPILEPSIA  VASORDM  RETINALIUM). 

Any  general  aiiHtmin,  of  whatsoever  origin,  is  likely  to  imluoe  rolinal 
ansmia,  which  later  finds  its  expression  in  constricted  arteries,  dark  veius, 
aod  at  timee  spontaiieoue  arterial  pnlaation.  According  to  von  Graefe,* 
the  condition  ha§  been  observed  in  the  terminal  phases  of  <;holera.  Not- 
witli aland ing  the  diniiniKlin]  drctilation,  tbepe  is  little,  if  any,  impair- 
ment of  vision  in  thiit  mraple  variety  of  Hnjpniin,  and  any  trratraont  muM 
have  reference  to  the  primary  di»on]cr  only.  However,  in  what  la  kuuwu 
as  lu-iitv  ana'Diia  of  ttic  retina  secondary'  to  extenitivp  hcmurrhiige,  \>vr- 
mancnt  amblyopia,  or  even  total  omaiiroeis,  may  ensue  in  from  three  to  tea 
days.  Illu^trstivc  case;^  have  heeu  reoordfd  by  fidly  fifteen  difTerent  antliors, 
e\'ery  one  of  which  waa  induced  hy  great  loss  of  blood.  Paradoxical  as 
it  may  aeeni,  later  it  wilt  be  shown  that  liyixmcmiu  insttwl  of  anteiuiti 
retiDie  may  appear  in  these  cdm^.  The  fiiodiis-pictnre  is  mnch  the  same  a.^ 
in  simple  aniemin, — that  is,  thin  arteries,  dai'k  veins,  nnd  ocnu«ion.il  !>pon- 
tat>eoiiti  arterial  pulsation,  to  which,  in  time,  optic  atrophy  is  usually  sHiKr- 
added.  The  progaoeii>  ia  gloomy.  The  tlierapy  embraces  robotaot  meas- 
urcB  (iron,  quinine,  nourishing  diet),  r*5f>rbents  (iitdidea),  and  inoitants 
(strycbuitK"  bypodermieally).  Faraceut«»is  of  tJie  anterior  chamber  and 
iridectomy  have  Utn  UDsiiceessfully  employed. 

laclitiMnla  of  tin-  n-tina  is  tht?  name  pveii  to  the  most  profound  retina! 
aoiemia.  It  is  s«cn  as  a  symptom  in  emlmlism  of  the  oentral  artor\',  and  in 
compression  of  that  artery  by  disease  or  neoplasm.  However,  we  shall 
8|>eak  hereof  those  rareiuRtances  in  which  ischieniia  occurs  as  a  more  or  Ie»s 
indepeudent  affection.  Cases  have  Ifeeo  reported  by  ,\Ifred  Graeft,'  Hed- 
deiu,*  Rothmund,'  Secondi,*  and  Knapp.'in  which  the  fiindua  arteriea  were 
iuuud  extremely  ihin,  almuxt  unpty,  and  liarely  visible,  the*  veins  being 
broad  and  dai-k,uud  the  |>apillu  pallid.  Notwithstanding  there  is  gmve 
disturUinov  of  fiiuctioii,  otnonnting  to  sudden  total  bliudneKS,  In  such  cases, 
the  profjnosis,  judging  from  tho  nbove  oaseA,  in  which  vioion  returned  fo 

>  OphthalniiMHsche  Beobaclitung«D .  18$T.  8.  260. 

*  Ari'Itlv  ftir  OpIithAtmologI*,  Bd.  xll.  6.  IN. 
■Ibidem.  B<1.  vlll.  S.  148. 

*  Kliniicb«  MonaUblAttcr  (Ur  pnlniichd  Au^nWIhunde,  18U> 

*  IbUon,  I8WI. 

*  Cuo  61  Amniimu-  por  ItehnmiaTn,  Turin,  1866. 

*  Tnnuietiotui  of  tlic  Amcrricikii  Opbihulmologlcnl  Society,  1S80.  • 
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normal  in  nearly  even-  one  reported,  a  hopeful.  Roborantii  and  poracvn- 
tvsu  coD^tute  tlie  treatiticDt. 

SjMmn  of  the  retioal  art^j-ics,  raror  ev«n  thai)  i^ieniia  retinae,  aome- 
timcs  prodiKKs  the  Intter  oonditioii.  It  manifests  itself  iu  &udd«n  and 
briefly  temporary  lean  of  viainn.  Hiighlings  Jackson  '  obeervod  this  «>ii- 
ditioQ  iu  a  woman  who  was  blitid  fur  only  five  minutes.  Zebt'udcr  liits 
Been  a  case'  in  vhich  thv  bUndaeen  lasted  seven  minnteii.  Maiilhncr'  and 
Zehciidor*  state  that  Hornbergtr,  of  New  York,  Btiidi«i  tlie  wimc  syntp- 
tom  in  his  own  pei'»ou.  No  report  of  an  uphtiialinu!U?opic  examination, 
liowc\*er,  is  to  be  found. 

Epilt'jHy  of  the  ivtina  Is  a  t«-rm  appli«d  by  Mugfalmgs  Jackson  to  a 
Bimilar  comlitioa  of  arterial  !i]Mi:*ni  which  owiirs  during  optlcptic  attacks. 
He  lias  seen  the  retinal  blood-vessels  suddenly  dtBappcnr  whilu  l)>e  fundus 
nns  being  eJEamined  ophthalmosoopically  at  the  time  of  the  seizure. 

XV.    HVPEBiEMIA  OF  THE  RETINA   (HYPEUJIMIA   RETINA). 

Hypencmia  of  the  retina  is  characterized  by  inereawd  calibre  and 
tortuosity  of  it*!  vcsw-Ih.  i-siK-ciaily  the  nrleri«s.  These  symptoms  may  be 
due  to  an  aljeolutdy  or  a  relatively  iucreatted  intra- vasc-ii la r  preesiirc,  to 
sltcmtiaD  of  the  vascular  elenit-ut^,  t'O  pathulugical  change  In  the  veasel- 
walls,  to  cbaug«  iu  the  intra-ocular  tension,  to  afiFections  of  the  nerve* 
that  regutati'  l>luod-pit*9uro  (especially  to  irrilaliou  of  the  sympathetic),  to 
general  pletliura,  aud  to  iutra-ocular  or  cxtra-oeuhir  ub«taclc8  to  vttnoua 
oalHuw. 

In  art*rial  hypenemia  we  find  the  optic  papilla  more  or  !««  red,  but 
well  delincKJ.  This  rcdn«»  indue  to  fulness  of  smaller  nt*terial  branches, 
ordinarily  inviaible,  a  similar  condition  being  noticeable  iu  ttie  small  vcaisels, 
tliis  i-eachin^  almoet  to  the  fovea  oeuti'al !><.  The  arteries  may  Im  tortuous 
in  the  ant^ro-podtcrior  plane,  rising  in  plaiM-s,  ami  again  di]ipliig  into  the 
outer  rrtinal  layers,  musing  them  to  apjicar  at  owe  part  darker  and  at 
another  lighter  red.  Spontaneous  puleation  is  frequently  seen.  Art^-rial 
hypenemia  isf  a  concomitant  expres^oii  of  plclbora  ;  of  eye-stnun,  whetlier 
due  to  muscular  or  accoiniinKljiti\-e  asthenopia,  or  to  working  with  poor 
illumination  or  on  smnll  glitterins  otyi-cls;  of  inflammatory  processes  in 
neighboring  oi^us ;  of  chorioiditis;  of  different  forms  of  iritis;  some- 
times of  decp-scutvd  licratitis ;  of  irritant  applicAtious  to  the  conjunctiva 
(de  Wecltct);  of  the  initial  stage  of  retinitis ;  of  diverse  di»ea«««  of  the 
heart  and  Mood-vwscls  ;  of  Basedow's  disease;  and  of  neurasthenia. 

In  I87(i  E.  Jaeger  declared  liiat  general  anaemia  did  not  underlie 
uiitcmia  of  the  retina  as  often  as  bud  been  thought,*  aud  in  1885  Hnehl- 


■  lUtyal  London  Opbtlntlmic  UiMpiiul  ittpoiU.  Tol.  ir.  p.  16. 
>  Uandbuch,  S.  SOO. 

*  Loco  cilnto. 

*  Loco  ciMlO. 

*  Er^balaM  der  nDt«rKicliUD£aa  d«r  Opbthalmolo^o,  ISTfi,  S.  8S. 
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tnann  called  attentioD  to  the  scrmiug  paradox  of  retinal  Kyi)er«emia  aesodatcd 
with  ^enci-al  aiimmia  <l<>{)«mlcait  ujmii  epistaxiH,  hieni«[)tv.-4i><,  iiii-miil«raesiB, 
enterorrltagia,  ami  mi'trnrrliugia  ;  )■<•  oven  saw  retinul  liy])eni>iiun  a.'«ociated 
with  cblorn»is  uiid  uiL'iR-xia.  Strungtt  to  say,  the  veins  up]>ear  light  red 
auti  iRinijIuccnl. 

Kaehlmauii  round  livjN.-nriiiiu  irtiaic  in  »t.\ty  p<rr  oeut.  of  his  cusei;  of 
^Deral  auu-niio.  Ho  attributes  tliese  symptoms  to  u  dpfloi«ucy  of  cor- 
puscular I'U'iDetiti)  ill  tb<^  bluud,  whicli  1(«m>us  the  ordinary  intra-vo^ciilar 
I'ricliwn  aud  ibiis  |x*nnit&  nu  iucn-aae  of  blood- pressure  in  the  peripheral 
hlood-v«w«-l8,  TIk-w:  i-wsi-n  are  tbiTt-fow?  to  In-  \'ip»'«l  a»  i>lig<x^'tha>ml« 
or  hydrrcmire  mther  than  as  true  nnsMiiia.  Atwording  to  Friedreich»on,* 
the  quantity  of  biemoglobin  is  retliiowJ  without  often  affecting  the  relative 
number  of  red  blood-corpiuicles. 

Venous  bj-peneraia  is  charaiHerized  by  aiiffusion  of  the  papilla,  coursing 
over  whioli  may  be  awn  radiating  vesnelsi  that  are  ordinarily  invisible. 
Dilatation,  tortuosity,  and  dark  ooluring  of  tbt.'  vtins  an-  also  prc^nl.  The 
nrttTii-e  arc  nurnial.  If  tliux-  be  aa  additional  ubsti-uctioQ  of  the  arteries, 
these  vowK-lif  will  be  (rvcn  tbiiuior  and  ictraiglit^r  than  normal.  Tn  vcnoits 
hypcftcmia  the  obstruction  may  re^id«  iii  tli«  eye  itself,  ns  in  (^liintKima  nnd 
ftymc  forms  of  retinitis.  Again,  it  may  be  situated  in  the  optic  nerve  or  its 
sheaths,  in  tlie  orbit,  or  even  in  the  cranial  cavity,  in  which  case  choked 
disk  soon  suiwrvenes.  Venous  hy]>eraemia  may  aino  be  sei»n  >i)  t'oiiiiefttion 
Willi  meningeal  mngtstion,  n-ith  statin  or  throm)>o!ii.<4  in  the  eavernoii.')  ainuii, 
wttli  intrH'Cranial  Inmont,  and  with  any  ob»tru<-tton  found  in  the  general 
vcuoiiK  arculation. 

Ilypcmmia  of  the  nlina  is  generally  secondary  to  many  ocular  or  gen- 
eral affections. 

Treatoieut  must  necessarily  have  reference  to  the  primary  factor.  The 
correction  of  any  ametj'opia  aad  the  regulation  of  ocular  work  are  always 
necc»«ry.  Cold  compn^-^f-!*  or  eye-douchos  an^  soinf-times  rpfpiiait*?,  and, 
if  the  trotiblo  proceed  from  too  intense  ilhimination,  smoked  glasses  will 
be  of  lienefit.     Ocmsionally  eathiirtic  wa^tprs  are  indicated. 

A(^>ti»g  Licbrcidi'H  id<»,  tliiKnc  nrnditiouR  of  cxaggcnitetl  by|X!rffiiniu 
retinft  (««p«icially  vcnoue)  ndiich  are  particularly  connected  with  oongonibil 
heort-lesions.  such  as  stt-nosis  of  tlie  pulmoimlis,  or  patent  Jbmmeii  ovale 
or  Hepliim  intervpntriculare,  arc  designated  cyannsiN  njtiuK.  The  first  case 
of  th?  kind  was  reiwrtetl  by  von  Amnion,*  ob«.'ivctl  tn  preophthalnioiH'opio 
days,  in  a  tw<;Ive-yi'ftr-«)ld  fjirl  tin-  i*iiiy<-ct  of  ^^ncnil  (■yniioNrs.  Leber's 
firet  case'  rovenled  no  important  bcart-Icsion  post  mortem,  though  enormous 
dilatation  of  the  whole  vascular  system  was  foiin<I,  while  his  second  case 
exhibited  congenital  pulmonor}'  stenosis.*     The  case  which  Liebi'eich  de- 

'  Iimuguml  Dtu'>rt)i't!crii.  D<>r|.iHt,  1^88. 

*  KliniKbe  DanMltuiiKCii,  ]Ul,  Oi.  I)i.  B.  70,  Taful  XV. 

*  VM-hnndluBiten  iet  nfltur-blrtorlioh-mcdiisintwhen  Vswlnii  zu  Hei<l&lbers. 

*  Qmero  und  SKvniwh,  Handbuch  der  fjMiiiatiiivn  Aui^clivilkundi.'.  H.  6!&. 
Vot.  III.— 28 
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Boribcd  ftixl  de|nctal '  was  citie  to  nteiiusi-t  of  tlie  pulRinna1i.s  while  Xagri's 
jMtient  pnt^bly  nuflfcnid  fnim  inniffideiivy  of  tJic  piilmouarr  artcrr. 
i'  «pi-ak»  Iff  a  phtliisital  [mtiCDt  with  cvaii<«is  retinee  w'bo,  despiW  a 
complkalcd  Iratoti  of  tlic  puliuoaalJs  and  a  defect  !n  the  septam  iptcrven- 
iriculiiTp  (s  condition  iiMially  filial  iu  infaooy),  lived  to  tW  a^  of  tu'onty- 
five  ycar^  Three  oUicr  instaiiots  of  ryanu^is  retiua.-  have  \xen  rtfM>rt(<J, 
two  by  Hirechbei^  and  one  by  Kiiapp. 

()phlbaltn<>«M^|iii'ally  the  vi-iiLt  niity  ii|>|M4ir  ilii^tviulrd,  lurtiioii^,  and  of  a 
piiqiliiili  ur  vi()k't-lm>wn  cnlor.  The  iirli^ries  an-  nith«r  wrpeiuine,  and  of 
the  color  of  DHrnial  veJns^  The  Ktlera  nay  be  bluish  or  violaceous,  or  even 
pignm-iiu-d,  whilL*  iIm-  i^kin  aitd  mucoiis  ou^tabranes  are  bluish  pray  and  cold. 
The  fiiigcrs  &IV  ollco  mifishapeu.     V^i^on  is  gcuerally  but  little  disturbed. 


XVI.  8P0.NTANE0US  PULSATION  AND  MANIFEST  BLOOD  CIBCULA* 
TION  OF  THE  RETINAL  VES5EU«  (PULSATIO  gPONTANEA  ET 
CIRCULATIO  SANGUINIS  MANIKESTA  VA60RUM  BETINALIUM). 

SjKinlaacous  pulisatiun  of  tlie  retinal  arteries  is  nr^'cra  normal  ooiKlitton. 
It  may  be  f*xo  lo  l\w  rt-tina  when  ibo  Dormal  bloud-prossun'  fulls  below 
Iho  uormal  ir>tra-ocular  tcuiiion,  as  in  unicniiii,  chlorosis,  syncope,  the  algid 
Btatc  of  cholera,  alW  profuse  liemorrtiagcfi,  and  in  t>cQilo  arteriosrhroBis. 
It  also  follows  a>Qipres5iou  of  tbc  ceotnil  artery  of  th«  retina  dependent 
npon  disreiies  and  liiinors  of  tlio  optic  oerve  and  ilaflbcaths  or  due  to  orbital 
tumora,  and  when  the  intra-ocniar  teDaion  is  inomsal  while  tlie  btooc)> 
pressure  rminins  normal,  hk  in  glaiKxiniatous  prooestsei. 

Another  form  of  arterial  piilsiition  consiatK  in  the  continnation  of  the 
blood-wavee  oiit  into  the  retina,  eometiraes  to  a  con^lderabk  dlHtunoc.  TbU 
is  observed  in  certain  forms  of  dilurosig  ami  Qtucmla,  and  in  cases  of  in- 
MifBci«ocy  and  aneurism  of  the  aorta, — a  fact  of  sonic  clinical  importance. 

The  flr«I-mcntioncd  varioty,  somctltues  called  pressure' pulse,  is  not 
ncocwarily  au  acccntuatctl  form  of  winmuo  ai-terio- retinal  pulsation,  al- 
tluHigh  tbcrc  nmy  W  v»riatioE»  in  vca9<-1  mlibro;  but,  an  staled  by  BeeWr' 
and  Rnehlniann.'  it  is  a  phenomcaon  mi  grtieri*,  which  dioiild  be  styled  an 
"  intermittent  influx  of  blood"  rather  than  a  pulMc.  It  is  due  to  falling  of 
tbc  blood-pressure  durinir  Byrtole  WIow  the  intni-ocular  tension,  whether 
(bib  be  uormal  or  redut-ed,  while  diiriD};  diastole  the  bliwxi-presjeure  t«n 
overcome  tin-  intra-iteular  lenBion.  We  thus  we  retinal  vessels  filled  dnriufp 
diastole  and  emptied  during  systole,  cuusliluliD^  a  true  interciittenl  influx 
of  blood  through  tbc  arterial  portnl  of  the  nerve  heiul. 

True  nrtcrial  piiWtioii  in  the  retina  refers  to  aUnonnnI  extension  of  a 
hiph  pulsp-WHVe  with  rbythniiral  movement)*  and  ealibre-changes,  although 
complete  iaterruptioD  of  the  blood>Mreani  ne^'er  occurs,    Tliesic  calibre- 

<  AilM.  19IS9.  Plal«  IS.  Tig.  S. 

>  DouMh*  modlclnlwhc  W<M:h«ruobrift,  1887,  i.  U4. 

'  Ar^'hiT  fur  Au(.tiihdlkun4<-.  18:2,  Bd.  xviii.  S,  206. 

*  KhniMb«  MonAUblKtter  fiir  Aiig«nheilkuitde,  Bd.  zxviii.  S.  L 
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TRriation?  are  iwver  asatxriaUil  willi  presMiire-imlse.  They  are  due  not  only 
to  tl»e  diastolic  dilatation  of  the  vcfiecU,  but  iilw  to  the  I'is  <i  teryt)  of  the 
blood-wave, — bein^;  therefore  most  casilv  sct-n  iu  tortiiuuif  blood- vessels. 
Altliwugh  Helmholtz'  sought  for  cipeiilatorj*  pht-nomcna  in  the  fundus 
]li  an  ituon  ns  h(>  liiul  devistd  tlio  o|>hthalmu8co[)i-,  K.  Jiu^r' iu  18M 
the  lirst  to  otiMU'vc  pulisutioii  of  the  n-liiial  urt'Om-a.  lu  the  miut-  )-var 
ondoK^  saw  the  Esnic  iiIii'iiuiuliioii,  nml  vno  Griivfe*  uuU-d  it  iu  glaucuma- 
'tou6  affw-'tions.  Later  WintUworth'  observc^l  the  nnonuil/  during  syiioopr, 
and  Graeff*  rofordwi  its  owurroiite  willi  orbital  tumors  and  doscending 
□curitjti.  &ace  then  num^mu^  exhaustive  contributions  to  the  siibj^t  have 
apjx-arcd,  Iwsctl  on  cliiiicnl,  Himtoniif.iil ,  bikI  <'X|>erirn('riial  Htiidie^ 

\Vc  CUD  distinguish  JK-twwn  Iwu  kinds  ol"  vt-noiis  pulse  in  the  eye, — 
physiological  venous  piilsaljon,  the  annlc^uc  of  "  arterial  pressure-puW," 
and  progressive  [trriphei'al  pulsation  of  the  retinal  veins,  or  true  venous 
pulse. 

Phyiilological  venoufi  puUe,  tJiough  not  seen  io  evety  eye,  is  not  aUnOT^ 
mal  and  do(«  noit  onlinurily  extend  beyond  the  diHk-niai^ins.  It  iota  beeu 
»explattie<l  a.s  follows.  Before  the  blood-wave  in  the  n'tinitl  nrterie-i  passes 
ftlirough  the  (^pilbrics  to  ttw  veins,  its  iufliiciK*  is  exerted  upon  the  vitreoua 
body,  and  the  intra-ocular  preanire  is  thus  momentarily  JDcrensed,  so  that 
the  veins  arc  must  compressed  at  tlidr  exit,  where-  the  bluud-prc»!sure  19 
lowest.  Tliercfoa-  the  phenomenon  is  not  an  intrinsic  venous  pulse,  but  a 
riiytbmic  dilatation  and  contmction  oF  the  central  vein  dc{>eDdeut  on  the 
art<:Tiid  piilsi',  ihoii^h  the  latter  i»  not  visible.  To  quotr  Beekcr,'  "The 
central  vein  i.'<  an  index  fur  the  artj^rial  piiW,  an<l  may  be  considered  as  n 
natural  sphygmograph."  This  variety  <if  vnions  ptilse  is  often  seen  in 
diseases  iodndng  hicreasctl  intra-ocular  tension,  or  it  may  be  eliclte<l  in  the 
normal  eye  by  pressing  gently  on  the  eye  with  the  6nger. 

Fhyaiologiojil  venouii  piilation  wui^  relorrKi  to  as  early  as  18Jj3  by 
Van  Trigt*  and  Goccius,"  and  was  ftrat  accurately  dc3crit>ed  by  K,  Jaq^r  in 
1884."*    Tile  explanation  offered  by  Donder»"  in  the  same  year  is  still  the 
iacDq>ted  one. 

Progfwsive  peripheral  pnl»iation  of  the  retinal  veins  is  a  tme  vcnoua 
&,  due  to  the  pavaiKe  of  the  blfMxl-wave  from  the  arteries  to  the  veins, 
EVr  to  an  increase  of  variations  of  pressure  nithin  the  cavernous  sinns.     It 


•  Wisncr  mcdiciniMhc  Wochcnschrift,  Nr.  S,  1854. 

•  Arelitv  fur  Aiieenhpitkundo,  Bd.  i. 

•  AkIiIv  fiif  Op1ith»lnii'!i.i:li-,  Bd.  i,  S.  876. 

*  Royal  Lamlitn  Oplitli»liiiii'  Hunpluil  lt(![)ort^  vol.  \v. 

*  Arthiv  fur  Ophlhulmologis,  Bd.  t.  S.  201. 

*  Ni-<li-rlun<liM!li  Lnncwt,  S.  MS. 
'  Auatnt|.iicij[pl,  8.  3. 

">  WiciiM  miiriiriniirhr  Wwlicnfhnfl,  Nre.  8,  i,  $, 
■1  Archiv  fur  Ophltuilmoli)gi«,  18«,  &  T6. 
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itt  olwa^'a  palbological.  It  bus  been  fouiitl  u^ociaUx]  witli  lu-art-lcsions, 
Mpcciall/  ftorLic  iusufficieiicy,  witli  wl«rio-«cliT08i«,  ftntl  witli  certain  fonna 
of  annmia  aud  c'liIonMis. 

Tlie  ran*  iihcmjineuwa  of  luaiiifest  circulation  in  the  retinal  blood-ves- 
sels vnn  first  rcpoileti  hy  R.  Jat^'r,'  as  »eeu  lu  a  man  acventy-two  yean 
obi  wbo  bccuitK.'  blinil  uvcr-iiiglit.  Tbi-  opbllia]mna<x>|>c  *bowwl  frc-queut 
intcrniptions  in  the  bloal-strpani,  wliidi  was  of  u  diirk  color.  During  tJie 
moraentan."  slaves  which  occurml  brtwccn  the  blood-waves  the  vess-ls  were 
scaa'cly  vi&ibl«,  while  they  coiiM  be  easily  recc^uised  during  each  pul^atiuii. 
ijsegcr  studied  the  conditiou  for  two  woelci),  when  a  begiuniug  Iviiticiilnr 
opacit.y  shut  otr  the  fuuduti  from  viw.  It  is  probahtc  thnt  embolism  of 
tlif  central  artery  was  the  caii»ativ^  fartnr  in  this  rase.  Liehrcich'  rpfers 
to  a  similar  caao  soeu  in  u  detached  retina,  and  Gract'e^  explains  a  similar 
venous  dUturlHUicv,  st-en  in  cases  of  choWm  and  neuritis,  as  due  to  a  leseened 
via  a  terffo.  The  phi'uomeiion  ia  not  infrequeutly  found  witli  embolism  of 
the  central  recinal  artery. 

XVIL   E&EBOUSU  OF  THE  CENTRAL  ARTERY  OF  THE  RETINA  {E»C- 
BOLIA  ARTEBI-E  CENTRALIS  KETIN.*), 

By  embolism  of  the  central  retinal  arti^y  is  menut  t)ie  complete  or 
incomplete  olwtnwtiou  of  this  artery,  or  of  oue  of  its  branches,  from  ao 
embolus,  whitJi  usually  origiunt«s  iu  a  i»atliological  process  witliin  the 
heart,  or  from  an  anctiriiiui.  The  condition  generally  gives  rise  to  iiiiddcD 
btindnci^t  of  the  aff»c4«d  cj-c  and  produces  a  chaiiicterisitic  oplithalmowKipic 
picture. 

The  first  recorded  caae  was  observed  by  Jaeger,'  but  was  not  correctly 
luidorstood  by  him. 

The  ophthalma'ioopic  diagnnttia  was  made  for  the  first  time  in  1869  by 
von  Graefe  in  a  man  who  Ihkbiiip  siuidenly  blind.  It  was  doubted  by 
many,  hut  one  uttd  »  half  year»  af\frwanls  the  condition  was  proved  by  an 
autopsy.  In  18G1  similar  coBee  were  rcjwrted  by  Bk-fttig'  and  by  Sctin«?l- 
ItT.*  In  tlie  same  year  Liebreich  ^  rcportwl  six  oisc*.  Since  tliiil  (ime 
nimieroug  uiK«rtain  cohcb  have  been  seeu.  The  last  and  most  imiwrtant 
example  is  one  by  Mari)le  in  whii-li  the  embolus  was  found  ih  situ. 

I  have  seen  thirty-aix  cascvf,  fiftoi^n  in  myclioic  between  18S3  and  1893 
among  airty  thonsniid  ))ittient8.  Of  these,  seven  were  treated  ia  the  cliuio 
and  eight  came  to  the  dispensarj-.  Between  1867  and  1*193,  as  Royal  Pro- 
vincial Oculist,  I  saw  twenty-one  cases  among  one  hundred  and  twenty 
tbou^nd  {laticDts,  all  in  di&]>ensury  svr\-ice. 

>  TTeber  SiMr  und  $ta«r-Dp«ntl(in,  8.  107. 

*  Archiv  (\ir  AugonheJIlLiinclv,  Bd.  t.  8.  261. 
■  Ibidom,  Bd.  lii.  St.  14S.  210. 

*  Lwo  dtnto. 

*  Anhiv  fVir  Ophthklmologie,  Bd.  vtii.,  1,  S.  216. 
•Ibidem,  B.  2ie. 
'  Berliner  modiclDiiche  Oeacllichiirt. 
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In  this  ud'ectiun  wf  mnv  diflt-rcntiitto  thrw  <lti>tinct  ophthalmoscopic 
(liciurcs,  soconliDg  to  the  time  whicli  bos  elapsed  ttincc  tb«  emiiuli'im  tfK>k 
place. 

(ci)  7^c  Offtthahnotcoptf.  Picture  of  Rttlnnl  Tut^eemta. — At  once  after 
the  embolii^m  uociirs  th«  fiinihu*  »hows  tin-  hight^t  rctJnal  niitviiiin.  The 
optic  Dcrvo  hcftd  is  laK'  white  or  yellowish  white  in  tint,  hut  never  to 
shiny  as  it  \»  in  |)iii-('  »tn>]>hy  nf  the  [uipilla.  Thu  arteries  are  fitirorm,  and 
flailDot  be  folliiwtxl  very  far.  In  tho  largt-  artcmrs,  aJone,  Bomftiiiies  ex- 
tiemely  fine  thread-like  coltirans  of  blocni  may  he  Keen.  In  other  cases 
i-oagtiliitKl  l)lou<l  will  be  found  in  ^tine  of  the  i>cri|>heral  branelns,  hut 
(sniKit  Im--  tmct-d  to  the  main  branches.  The  blooil-veaaeJ  walU  uflcu  have 
a  white  bonier.  The  veins  are  fi>ntracted,  tlioiigh  ty  a  mueh  lestt  extent 
ihun  the  urtcrieit.  They  arc  iiarn^wer  ujMin  the  optic  disk  and  become 
relatively  broader  ai>  thoy  |mu«  towiirdK  the  ora  nerrata. 

In  the  f^rent  ntnjority  of  i'a»u»  no  puUution  tun  hu  found  in  ihc  arteries 
or  veins,  eveo  by  marked  preetiure  with  the  finger, 

(4)  7%-^  OphOialmoBcofiic  IHclwrf  oj  DtgenmUian  (jf  Ihf!  Retina. — Th« 
o|iti<-  (lifik  is  |uile  yellowiijli  whit«.  At  times  it  is  partially  veiled  by  stn|>ed 
ojiacilicji.  At  thf  [joMteritir  pole  of  the  eye  the  retina  appeare  either  white, 
milk-white,  yellowisli  while,  or  greiaiish  pray,  and  is  more  ur  h-ss  iuteiuiiely 
opofjui.-.  Thi»  o[>adty  \»  nioxt  pniiitfiinnxl  in  the  macular  rej^ion  and  along 
tbc  larger  blood-veeeel  tnmkit  as  they  leave  the;  nerve  head.  In  a  po!^ition 
oorrespoiidinR  with  the  macidn  a  blon<i-ml  Hjwt  about  ime-thinl  as  larjfeas 
the  papilla  cua  be  seen.  Ueiially  it  is  of  a  n--gular  transverse  elliptical 
shape  with  fdiarp  outlineK,  thts  being  altno^  pathognomonic.  Thia  apjicar- 
ance,  whirh  diagnot^tically  in  ho  Important,  has  iu  the  cuurw  of  ymis  been 
explaiucd  in  the  most  diverse  ways.  The  oldest  theory  was  that  it  wa» 
due  to  eoElnwt  Ih'Iwwu  the  w]iili.'<h  opiH)Ufiie**  of  die  retinu  surroundii^ 
Uic  macula  and  the  red  fundus  which  eonld  be  seen  through  the  maeula, 
where  the  retina  h  the  thinnest.  This  explanation  was  niiule  by  von 
Graefe'  in  the  first  case  which  he  obsen'ed.  The  second  tlienry  exptaius  it 
OA  a  hemorrhage,  either  in  the  retina  itself,  as  Blessig  has  assume],*  htuing 
fain  eoncluaion  particularly  on  the  fact  that  Ihc  »pot  became  dnrkt-r  mid 
larger  as  the  o))ii4ii«'n(>iW  of  Uie  n^tina  inercoMHl,  or  .'iitnatod  behind  the 
macula  in  tlic  chorioid,  and  originating  from  (Hjllateral  circulation  in  Hie 
territory  of  the  short  posterior  ciliary  arteries,  u»  stated  by  Steffun.*  A 
third  theory,  whii.'h  probahty  bos  the  least  elaim  to  probability,  coroes 
from  Iv'cttleship,*  and  vxplaius  thia  spot  as  a  circumscribed  eontml  chorio- 
retinitis.   Fischer*  explains  the  red  spot  as  due  to  the  pigiueut  of  the 


'  Looo  citato. 

Mlidem,  Bd.  sii..  I.S.  M. 

*  Boyal  hrnidon  QphihalDiic  Hoiplti^  £cporU,  vol.  vlU. 

» U«l>er  EnbolUmiu,  IWl. 


■  Arehiv  fdr  Ophthnlmolngie,  fid.  viii.,  1,  S.  216. 


439 


DISEASES  OF  T1I£  RETINA. 


rcticia  itself.  According  to  Hlacbiiig'^  opiuion,  vliicb  is  htuxd  u|K)ti  ana- 
tomical i>xnTninati(>ii,'  It  is  prolialtli-  tlitil  both  the  diorioid  niiil  the  Ktiiis 
Mke  n  pnn  in  m  imxIiK^tion, — llic  rotiim  on  anxMini  of  tlio  atropbj'  of  iU 
nervous  elements  ami  coiiseqiieiit  atteinialion,  without  any  o[wcity  such  as 
is  aeen  in  thf  other  parts  of  the  retina  (thanks  to  an  increaaed  iiuirition 
from  the  chorio-fiipilhu-iB,  the  uet-work  of  which  in  this  nituaiion  is  rfe- 
velopd  to  the  highest  dfgrw),  as  well  as  u  siiimllaiieous  atrophy  of  the 
pi}cnieut  epithi'lium  dvpc'ud«ut  upon  the  »ame  analoinical  peculiarity  of  this 
port.  This,  howe%"cr,  does  not  exclude  ihc  poNtihility  that  tlic  iiitfiii^ty 
of  the  apixaraiioe  iiiay  be  euhiinccd  by  cuiitriut  and  by  the  pigiueiitatioa 
of  the  macuhi  ihwlf. 

In  ran'  I'a.^tps  the  rherry-reil  spot  in  the  manila  may  be  wanting,  gtvii^ 
tlie  saiue  o]Kicity  at  the  posterior  |n)Ie  of  the  eye  as  iu  the  i-euiaining  jtor- 
tioos  of  the  retina.  Along  the  larj^er  blood-vesM^ht  tliiit  ojtacity  is  gctierally 
more  iiueuae  ihau  iu  tlie  other  jwrts  of  (ho  eyegmimd. 

The  uirciilaCiuii  of  blood  ii-tiiraM  iti  the  area  of  the  rentral  retinal  arte- 
rke  aAer  cmboliain,  uhuuIIv  huppcniug  in  an  irregular  manner,  aii  has 
been  olw'^rvt'd  by  Jai^T,'  who  di'scribed  it  as  a  visible  ct ri-ii Inlioo  in  ^i8 . 
retinal  blood-veeiet^.     Sometimes  the  motion  is  reversed,  contrary  to  ttio 
normal. 

This  interesting  phettomenon  of  drcniation  is  by  no  means  seen  so  often 
09  seems  to  be  believed.  It  M^as  recogniw-d  in  tlie  caste  of  .laefrtM-,'  then  in 
the  classic  one  of  vun  Gracfe,*  then  in  Mayorhofer's  ease,*  in  von  Hipivl's,* 
ant)  in  a  cast"  seen  by  Hin*fJil)ei^.'  In  ma*;!  instances,  however,  although 
the  cin.'ulation  returns,  this  phenomenon  tlins  not  ap|»car.  The  return  of 
eirciilution  is  probably  best  explained  by  the  oonelusioiis  which  Sdinabel  * 
hasdran-n  from  both  clinical  ubeervations  and  anatomical  resfarchcs.  He 
found  that  the  high  decree  of  ischtemia  of  the  n-lina  immediately  after 
embolism  liad  occurred  was  not  pHxlinx^  ^lely  by  the  obstruction  of  the 
lumen  of  the  blood-vessel  by  the  emlndiw,  liitt  tliat  as  a  sw-wnd  factor  a. 
sfMftic  contraction  of  the  blood-vessel  whIIs  was  nd<I«!.  When,  Inter,  this 
spasm  of  the  blood-veeeel  walls  disiapi>eare<),  the  hinien  of  tlie  artery  vas 
no  longer  totally  obstruct**!  by  the  cmlMjlus,  and  the  hlwxl  mi[:lit,  even  if 
only  in  a  small  quantity,  again  enter  between  the  embolus  and  the  vessel 
wall,  and  thus  eireulation  be  re-efitabllBlied, 

When  iJie  cin-ulatiun  han  returned,  more  or  li«8  numerous  retinal  hemor- 
rhages may  be  olisorved.  Formerly  it  was  generally  accepted  that  hemor- 
rhages did  uot  "cviir  in  total  embolism,  or  at  l«is»  occurred  rarely  and  in 
small  nnmbers,  but  that  they  appeared  often  and  in  large  numbers  iu  em- 
bolism of  a  branch.    Scbnabel*  has,  however,  produoed  proof  that  in  the 


■  AnhiT  nr  Augenbeilkuode,  Bd.  xxW.  8.  140.  *  Loco  citala. 

*  Loco  cilalo.  *  Loco  dCMto^ 

*  Inaugural  DliserUtlAn.  *  BariohL 

*  CditrHllituU  Tiir  prskti*ckc  AuK«Dh«ilkundc,  I86&- 

■  Archlv  ftir  Au^oiilwiikiind*.  Bil.  xv.  tJ.  28.  **  Lvco  citato. 
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«!SM  examiued  by  him  lieoiorrliagps  occurred  in  an  equal  numljer  nf  cticli 
kiad.  It  was  sii|i|iijfi(^l  thai  these  hemorrhages  wei-e  produced  bv  a  r«vere«i 
blood-etniam  in  the  hlood-vessels,  the  walls  of  which  bad  hocn  patbolo^- 
oallv  altorwi  by  iJie  precwiiug  isilueaiia.  It  a|j|»efli-9,  however,  that  when 
the  cia-ulatiun  is  rr-«'fltahlished  the  inprcaaed  bloud-pi-easuro  may  be  Buffi- 
cient,  even  if  a  dues  uot  r«u.>h  the  itonna),  to  nipture  the  liadly  tioumbed 
bloml-vewel  wntU  and  to  produce  hemorrhages.  MoHt  of  thene  tiemoi^ 
rhagcs  are  found  in  tlio  macular  r^on. 

(*■)  The  OphthnlmOHCopir.  Picttu-e  of  RdincU  Atrophy  after  Embotism  of 
the  Oentrai  Artery  of  f/ic  Rcfiita. — In  this  last  stage  the  opttc  disk  appears 
pale,  dirty  white,  or  yellowish  white,  giving  an  apiwaranee  to  the  nerve 
hvad  similar  tu  tliat  stoi  in  gemiiue  atruptiy.  The  nerve  head,  however, 
is  gfiienilly  more  opeujue,  and  appruachca  more  nearly  the  type  Ibuud  ta 
other  furmeof  retinitis,  ns,  fur  i  iwhmoo,  eoKalled  pigiiu'iitnry  retinitis  and 
n*phntic  retinitis.  It  itt  slmrply  difini'd.  The  arteries  arc  contractwl  to 
tbe  highest,  degree,  and  become  inn&ible  ns  they  pass  tow&rda  ibe  iieripherj-. 
The  veins  nre  extremely  narrow,  and  pni-sue  a  utraight  course. 

Emboliera  of  the  central  artery  of  the  retina  is  often  pR-oedcd  by  tran- 
sitory ohsCTirations  of  the  visual  fiuUI  or  by  transitory  blindness.  Tlieae 
attaoka  may  include  but  a  part  of  tlie  visual  field,  and  may  even  appear 
in  tlie  field  of  vision  of  th«  fellow-eye.  The  embolic  attack  follows  these 
pro<lruiual  signs  cither  shortly  or  alK-r  weeke  or  months,  Mauthner'  has 
been  fortunate  enough  to  examine  a  case  opbthalmoscopically  during  such 
an  attack  of  transitory  blindness,  and  he  found  the  typical  picture  of  iiu'hee- 
mia.  The  attack  laated  &a  hour  aud  a  half,  when  suddenly  the  norinal 
ophthalmoscopic  picture  and  normal  vision  were  rc-csbiblished.  From  tbi» 
ooeurrenw  Mantlinir  drew  tlie  wrrcrt  coiichislon  that  in  this  case  the  ])oint 
of  origin  of  the  eentnd  arter\-  of  the  retina  from  the  ophthatuiio  artery  hod 
been  blocked  by  a  larger  enil>oIui4,  which  on  account  of  its  i>i£e  eould  not 
enter  the  emollcr  blood-vessel,  aail  was  siib^eqiiencly  carried  farther  by  the 
blood-stream  in  the  ophthalmic  artery,  to  penetrate  finally  into  some  blood- 
venel  in  which,  on  account  of  anastonuwes.  it  produced  no  further  sym]ttotn8. 

Tbe  real  total  emlwlisra  ahvn>-«  hqiinM  with  an  nlmoft  instantam-ous, 
complete,  and  rarely  curable  bliudm-M  of  the  affected  eye.  The  visual  field  ta 
([uickly  iih»c-un-<!,  and  usually  in  a  cciitripvlul  clircctimi,  fiuiu  tlie  jM'npiiery 
towartlti  tlie  optii-al  wntre.  More  rarely  thts  takes  place  in  a  centrifngnl 
omnner.  Often,  however,  it  appear*  in  a  raonient,  w  tlint  the  patient  can- 
not give  any  infbnnation  about  it  Somctimee  a  small  portion  of  the  vitnial 
field,  generally  hiterally  situate,  remains  intact,  but  is  also  lost  Liter,  on 
account  of  the  atrophy  of  the  retinal  elem<>nts.  The  same  is  the  case,  as  a 
rule,  with  Ihe  itupnivcmcutu  in  vision  which  now  and  theu  result  from  a 
return  of  the  circulation.  Only  when  the  ischemia  hat  not  lasted  lung 
aiul  the  general  affection  takes  a  favorable  turn  can  we  hope  for  a  lasting 


'  Lo«<>  cItAto. 
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improvement.     In  thr  Ix-ginniiig  light- flashes  may  be  seen,  Imt  lat^Tn^ 
tlisajtpear  vrhen  tiie  utropliy  becomee  complete. 

ri.     I'lJfBOi.iSH  OF  OSB  OR  uobe:  brasches  op  the  CENTBAL  BETINAL 

ARTERY. 

If  an  ciiibolu.1  enters  a  bmndi  oT  Ui«  ocnttnl  n-tinal  nrtviy,  tlic  Mune 
ophtlialnnwropit!  jiirtiire  results  a.s  that  described  in  total  embolism,  except 
that  Ibe  (liiiturbiui(»  is  coaflned  U>  the  area  of  tbe  aQc-L-t«d  artery.  If  tbis 
bappcnij  in  ud  inferior  or  a  superior  papillar>"  artery,  the  diaractcrislic 
apjK<amiice  in  tbc  correspouding  lower  or  upjier  half  of  the  fiindits  will  be 
found.  If  it  occurs  tu  a  branch  of  these  nrterit*  only,  elmnges  in  b  sector 
of  the  fundus  which  eurn-niwmis  to  the  area  of  thai  arterial  braneh  nnll 
be  Boeo.  Ordinarily  the  ciiiboHzed  portion  of  the  affected  artery  ap|>ear8 
opht]ialnio6co|>ifally  ai«  a  8pinUle-tOia|M-d  anellriig,  behind  which  tlie  artcry 
iB  filiform  and  almost  empty.  Subjectively,  often  the  visual  lifld  ^eems 
obocunsl  in  the  first  motuunt  of  the  embolism,  as  in  total  eiiiboliiuu.  Grad- 
nally,  however,  it  eleare,  and  the  visual  distiirlmnre  remains  ronfincd  to 
tliat  part  of  the  field  vvblob  corresponda  to  tlie  atea  of  the  affected  artt'ry. 
If  this  ooeiirs  in  one  of  the  papillary  arteries,  a  superior  or  an  inferior 
hemianopsia  residtK.  If  it  takea  place  in  a  itmalter  branch,  a  Mctui^^aped 
defect  in  the  vinual  field  tvill  ensue 

Kmbotiem  of  the  macular  arteriokit  in  a  ■wcl1-charaetmxe<l  form  of 
partial  emboliam.  Perls'  describes  several  such  oases  seen  in  Hirsch- 
berg's  clinic  which  are  interesting.  It  is  well  known  that  the  macular 
arterioles  ore  uauully  donhle,  the  superior  and  the  inferior  macular,  which, 
M  a  rule,  taking  their  origin  from  the  central  retinal  arten.-  in  the  papilla, 
become  visible  only  on  tbe  tcmpiml  margin  of  the  papilla,  to  pMrsue  their 
course  towards  the  macula.  If,  as  hap})en»  not  iiifraiueutly,  one  of  these 
macular  arteries  becomes  emboli/^l,  chann-tcriislic  dianges  in  the  fundus 
confined  to  the  macular  region,  or  to  a  piirt  uf  it,  will  he  found,  while  the 
retit  of  tin-  funduH  will  apjxfir  normal.  ThiB  condition  will  produce  a  more 
or  less  exteasivc  ceutnd  seotnma  uith  uoniial  |)eripheral  visual  acuity. 


tU.  EHBOLIBU  OP  THE  CENTRAL  RETTNAl.  ARTFRY,  WITH  THE  EX- 
CEPTION OF  TIIE  MACUUB  ABTKHIOl.BH. 
If  OR  embolus  has  been  driven  farther  into  the  eeiitnl  artery  than 
where  the  two  macular  arteries  originate,  and  these  io  oonecqucncc  mmain 
patent,  the  synii>tottuitic  conditions  l>econ)e  reversed.  The  (iindiis  is  altered 
in  the  manner  that  Is  characterLttic  of  an  embolism,  tJic  maeula  alone 
remaining  nnchangod.  The  jK-riphery  of  the  viMual  field  is  darkened, 
irbile  oentral  vii'n.il  acuity  is  preserve*!.  Such  an  eye  soi«  like  one  witli 
omsiderable  cnncentric  contrac-tion  of  the  visual  field,  such  as  i»  found,  for 
example,  in  pigmentary  retinitis.     Perl*  has  described  a  cflfl-e  of  this  kind.* 

■  Ceniralblntt  fUr  pnkttMtie  Augtoheilkundc,  1890,  S.  288. 

■  Ibidem,  ie»3,  S.  ISl. 
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IV.  BMBOI-ISM  OP  THE  CESTKAL  RETDJAL  ARTERY  COMPLICATED  BY 
TUB  I'BISSENCB  OK  CILIO-HKTINAL  BLOOD-VKSCLS. 

When  there  are  cilio-retJnal  blood-vessels,  the  entire  fundus,  with  die 
(^xceptiim  of  the  area  supplied  by  th(«(.>  rilio-ruliiiitl  viwsels,  is  obniiged  in 
a|>iicanitt()c  ti>  that  which  in  so  <:hanu.'t(Tiatic  uf  iiubulisni  of  the  central 
ret4nal  arter)'.  SitniUr  rchilivn  dmti}^  hold  good  conocrntng  the  d\o- 
torbajjoe  of  function.  The  vii^iial  tioUI  is  reduced  to  the  portion  oorro- 
spondinfE  to  tbe  area  of  the  fuii<.>tioniii)j;  bluixl-vessck.  Wheu  &Lich  cilio- 
ntioa\  bltHKl-vcaaels  supply  the  macula  (u-hioh  is  said  to  happen  ofleu, 
aulc«t4  in  suvit  uw«i  w«  biive  rather  to  (lenl  with  nti  nhiiormatly  ducp  oi'lgiu 
of  the  niaculur  art«nohi)),  thu  picturu  presented  is  similar  to  the  one  de- 
scribed in  tbe  preoodiug;  paragraph. 

Cases  of  this  kind  have  been  described  by  BensoDj'  Bimbncher,*  and 
Hjr»chU.T(i.* 

Ill  almuAt  every  case  B.  uniform  ntniphy  of  tlio  nerv'oiu^  dements  is 
found  in  the  retina, — that  is,  in  its  so-cnilcd  cerebral  layer.  This  is  dtic  to 
necrosis  from  want  of  arterial  blood-supply.  The  nervous  element-s  nndri-go 
a  granular  fatty  degeneration.  Ijater  this  detritiie  is  absorlxsl,  iiud  eltuple 
atrophy  results.  The  supporting  Bbres  remain  imdiatiirlx^.  Kliichnig  de- 
nies the  cedcma  of  the  retina  whieb  Hirw-hliprg  claiRtt  to  have  found.  There 
nre  no  true  inflaomiatury  symptoniH  and  mi  emigration  of  t^Us.  \  pro> 
liferaling  arteritis  of  bu;maCugeDou!!  origin,  due  to  the  iscbiemia,  has  ))eeD 
sevn.  Klscbnig  fotnid  [lalliological  changes  ol'  the  pigment  epithelium, — 
namely,  atrophy  and  exudntiou  of  an  albuminoid  fluid,  partieularly  in  tlie 
macular  regtun. 

There  is  little  or  no  difficulty  in  making  the  diaguOMis  uf  embt>lisui  of 
tlie  ecntral  artery  of  the  retina.  It  hB|»pi'ti.-*  mostly  In  pooplc  sufli'ring  from 
some  oonstitntional  disease,  the  majority  having  oi^anic  change  of  the  heart 
«itb  hypertrophy  or  valvular  lesion.  Endocarditis,  arterio-sclerosia,  rarely 
Bright's  disease,  syphilis,  and  prepuiincj-,  may  all  aet  as  eticlogiral  factors. 

Sudden  hiindneBs,  with  a  characi (eristic  ojvlithalmoscopic  picture,  reu- 
denithe  diugnoeis  certain.  When  no  lieart-di.«case  nr  affection  of  the  blood- 
vOBek  can  be  dtmunittratetl,  or  if  blindnetw  otrcim  HimullaneouHly  in  lH)th 
eyes,  care  must  be  I'jii.'rLm'd  iu  making  u  diugnoKtit. 

Kem  goes  too  far  In  niaint»iDing*  that  in  tbv  majority  of  ca»C)!  which 
prcetnt  the  picture  of  embolism  of  the  eenlral  retinal  artery  no  emboltsm 
htu  taken  place,  but  that  the  ocular  symptoms  must  have  been  caused  by 
Bome  local  afli-ctions  of  the  central  artery,  sucli  as  artcrio-selerofiis  or  ead- 
artcritia,  due  to  syphilis,  Brighi's  diaense,  or  otlier  dy.tcrasla;  neltlier  has 
he  bronght  fom'ard  any  anatomical  proof. 


'  RiyttI  I^mlon  O^'hlhialiiiU'  Ilotpiu)  HoporU,  vol.  i.  p.  336. 
'  ContmtblkU  fUr  pnktitcbc  Aiigvobcilkuado,  1883,  S.  209. 
*  hoco  dtaU). 
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The  prognoKis  of  total  enibolism  must,  us  a  rule,  bo  constdciXN]  imfavor- 
able.  The  oio»t  favorable  ouui'se  is  ubserved  in  ca5«»  in  whtt'h  »~e  succeed 
at  a  very  early  ]>eriod  in  brraUing  iij>  tlio  oraboiuH  and  iii  cliaiiging  a 
total  into  a  partial  ^lubolistn.  Kvervtiiing  dejtciids  oo  the  imticitt's  roiniiig' 
iiuder  tn?3liueiil  si>i>ti  aflt^r  tiw  pnilxtlism  bus  mviirn'd,  Kiiii-e  tli<>  n-tiiia 
cauuot  withHlmid  ii  pnjloiigtnl  iticlucmia  witlimit  iHring  tuHteriallv  iiijiire<l. 
Even  in  tht-  pi-uportionatcly  favorable  wiet's  we  usually  aee  new  embulisms 
fotlon*,  since  the  prituan*  dijiCfue  is  not  removed.  The  progiiosis  of  partial 
cniboliem  is  somowhat  bolti-r. 

la  recent  cases  the  ireaum-ut  cunsistM  in  immediate  aud  cnLTffCtic  mas- 
sage of  the  eye,  which  uliould  linvc  Ix^'n  previously  cwniiiia_d.  This  miw- 
eoQe  must  be  used  for  out-,  or  twu  mimttes  tliree  tinitit  n  day  aiid  continued 
for  two  weeks.  The  ojienUive  interference  practised  io  former  days,  with 
a  view  of  ndiicing  intra-ocukr  teusion,  Bucli  ns  parnceulesis  of  the  anterior 
chamber,  iridecloiuy,  or  selvi'ulijiiiy,  i»  no  longer  in  ii8e.  Treatment  must 
aIbo  be  directed  againi^t  the  priniiin,'  afH.'ctioD. 

XVrir.  SPONTANEOUS  THROMBOSIS  OF  THE  CENTRAL  VEINS  OF 
THE  RETINA  (THKOMBUSLS  VENAHUM  RETINAI.IUM  SPON- 
TANEA). 

Simntaneoiw  fhromboeis  of  the  retinal  veins  has  thus  far  received  but 
littL- ittteotiuii.  Leber'  was  the  fii-^t  tu  nicnlimi  such  an  aflTectiou.  Michel' 
IMlblishcd  an  extenttive  pnptq-  l^u^ol  on  cAttti  (H>nirng  under  his  own  oI>ser- 
vation.  Then  mime  two  (lapprs  by  Angelncci.*  Later  an  inaugural  dutser- 
tatiou  by  \V«ilfl'*  made  it«  apjtairancc. 

Acconling  (o  Michel,  Hpontaneoti8thrDnibot'iB  of  die  I'cntml  it'tinal  veina 
IS  (iBUally  ol«erve<l  in  litibjectB  between  sixty  ami  seventy  years  of  nge.  It 
^  mostly  niouoeiilar,  and  most  of  the  cases  which  have  been  ob!>4?rved  have 
iiffercd  fmm  urtmo-sclertwiK.  Some,  in  addition,  had  emphysema  aod  car- 
liac  liyjKTtruiihy.  Like  embolism,  the  affV-ctii'ii  npjwars  snddeidy,  yet  it 
18  never  preoedctl  by  any  prodromal  isyniploni:? ;  neither  does  it  reduce  tlie 
visual  aeiiity  8o  mnch,  or  prodiiw  blindness,  a*  tU)f«  enilwlism.  Vi.Hion  may 
eventnally  improve  tnsterially,  thus  showing  that  the  vLsnal  dialurbances 
are  alight  m  mmparcd  witli  the  striking  patliolo^irat  c1iang<«  eecn  in  the 
tiindiiii  oculi. 

Ol>h(lialmoa»>ptmlly,  Micliel  dintingnisties  three  d^n^ees  of  the  aOeo- 
tion:  1,  ttdal  thmmbcsis  of  the  central  n'tinal  veins;  2,  partial  tUrom- 
boeU ;  and,  3,  simple  stasis  due  to  a  very  small  thrombus. 

In  tlie  first  degree  of  intensity  the  optic  ner\'e  IimkI  und  tlic  surround- 
ing retina  apjX'nr  sntliiHcd  with  blood.  The  outlines  of  the  nptie  disk  arc 
blurred.    Around  tlii*  ftutfused  portion  tlierc  is  a  xoue  in  which  iiinuoKr- 


<  OrMfe  \ind  &«emueb,  Rniidbuch  dor  gMummtiMi  AujfiMiht^Ilcu'nde,  Bd.  v.  S.  SSI. 

•  Ak'Iix  Air  Aug«nb«iIkur><J<.-,  Bil.  xxtv.,  3,  S.  ST. 

>  Kliiilit-he  Monabblittler  fiir  Augonlieilkunde,  18T8.  S.  449.  und  18T9.  ».  21. 

•  WuRsIiurx.  1888, 
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oblv  olrcunucribcd  lietnorrbiigos,  varying  in  size,  shape,  aad  ilarknei«  of 
coior,  are  found.  In  this  [mit  noitliiT  arteries  iior  veins  t-aii !»  eevn.  Whc-re 
they  becowi-  visible  iu  lliu  more  peripbi-ml  portions,  tlie  vtins  upinar  vtr)- 
tliick  and  torttiutis  and  tli«  currtnit^  as^utnc  a  tlark  blnvk-ix-d  tint.  Sume- 
(iiuw*  a  vcrwii*  blood-^'olimiii  is  swn  tu  Ix-  in(iTriipti.i],  Ur-  [mrf  Mppcnriiig 
yellowiah  whitf  in  color.  The  macula  is  wliitisk  yellomsh  gray,  die  red 
spot  ID  its  centre  being  a  real  h<>inorrb&ge. 

Id  the  nvond  d^ree  of  intensity  the  papilla  is  covered  by  ra<liary 
stripes  of  heniorrlingtr  wliirJi  lend  towan).i  th«  macula.  TUift  juirt  of  tlie 
ivftioa  0(>rr«!4pon(U  with  tlie  .'•ulTii.'^l  [Kirtion  tfeeii  in  llie  former  degree. 
Externally  from  this  zone  simibir  numerous  licmorrhages  like  tlio«K  de- 
scribed above  are  found.  The  veins  also  appear  clianged  in  a  nmilar 
manner,  though  not  so  markedly. 

In  llie  third  degrre  but  few  hemorrbagefi  are  found.  The  arteries  are 
Thf  veins,  im  the  (^utrary,  are  veiy  tliick  and  tortuous  and  tbe 
Its  nrc  of  ((  dark  n.'d  tint. 

In  the  course  uf  the  utTM'iion  an  oi'ganization  of  the  tlirumbiis  may  take 
place  and  lead  to  a  Total  nnd  lasting  obetniotion  of  the  lumen ;  or  a  part  of 
tbe  lumen  may  become  rn?ed  by  a  partial  breaking  up  of  the  thrombus;  or 
tlic  thrombus  luay  bi'tak  up  altof^ber  and  be  removed. 

Tn  the  fiH't.  type,  nllbough  iu  the  Ix^inning  the  ttyniptoniA  seem  to  im- 
prove. Inter  oontinnntly  relapsing  hemorrhagea  which  jWDctrate  the  vitreous 
bvdy,  producing  a  total  destruction  of  vi.<)i»ii,  take  place. 

In  tbe  other  two  types  relapHa)  may  happen,  each  manifesting  itself  by 
a  rediK-tion  of  the  vieuat  acuity  and  the  uppeoranee  of  new  hemorrliagea. 
Finally,  however,  th«  ttindus  oculi  impi-ove»  and  becomes  clearer,  whilst 
vision  usually  rises,  (or  instance,  from  oue-tw»!ntielh  to  one-fifth  of  uormaL 

During  the  ooursc  of  the  atfeetiou  iiitra-ocuUtr  tetisiou  is  never  inc)vii»?d. 

Michel  gruujw  then*  ihi'uiiil.Kwi'^  oi' ihe  ecntml  veins  among  the  niurautio 
ODM,  basing  this  division  upon  a  .study  of  the  macroacopicflt  and  micm- 
scopical  eonditione. 

With  regard  to  treatmeut,  besides  regaktioD  of  the  diet  and  hy^enio 
mniiageoient  of  the  eyea,  Michel  ad\'iaes  the  use  of  Marieiitwd  water,  with 
twice  weekly  sul>eiitaneous  injections  of  tine-milligrammG  doses  of  strych- 
nine. Angelucci's'  rtatemeiit^  differ  grwitly  from  Midiel'M.  ITeiu-werts  that 
in  his  jialieutff  the  bliuduu^  ^vai)  at  uucc  uoiuplct*',  and  tliut  the  subjects 
were  all  yotiug  people.  He  never  saw  rclinal  beniurrliagc«  in  huf  caees, 
and  iherefopc  pnsurtwa  that  they  are  not  a  constant  symptom  of  marantic 
thrombosis.  Personally,  in  spite  of  my  enorniotis  material  lor  observation, 
1  have  eeeo  but  three  casea, — one  in  my  clinic  among  sixty  thouauud 
pntientn  from  1883  to  1893,  and  two  in  ray  capacity  of  Itoyal  Provincial 
Oculist  among  one  hundred  and  twenty  Ihoiinand  patients  from  1867  to 
1893.     They  were  all  dinpeiisary  patients,  and  could  l)e  observed  hut  ciir- 
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sorily.     ^VJI  of  Ilipm  were  old  siibjocis,  and  luid  arterio-ademsis. 
saw  fully  aj^reed  witb  Micbtd'a  dc«ci-i[>tiuu. 


What  I 


XIX.     RETINAL     HESIORRHAGES.    RF.TrSAI.    APOPLEXY    (H^UOR- 
KHAOI.K   KKTIN'.E,   APOI'LEXlA    KETIN-E), 

Hemorrbagee  appear  in  tbc  retina  either  as  collateral  6vm}>to[tia  in 
diverse  forms  of  retinitis  or  Hi>utitancou5ly  ctiiriiig  dtflerent  rooflticiitiunal 
diseases  or  affections  of  the  GVobBl).  They  ali^o  follow  various  traHmndanw. 
They  are  geiK'mlly  due  to  alieratious  iii  tbe  blood-vt'SM'l  wulls  or  in  tbe 
bllKxl  itbclf. 

In  the  opiitlinliiioeoopir  picture  thev  appear  a»  liglit  or  tiark  red  spots, 
which  may  bavc  a  whitish  rim,  or  may  bo  transformed  into  whitish  foci  of 
degeneration.  In  very  rare  iu«lauo*'B  they  may  bo  cbanged  iuto  pigment. 
Tbcir  size,  shaiie,  uuniber,  and  uituaiion  vary  greatly.  Their  sijo;  ranges 
from  a  barely  visible  ])oint  to  un  cxiniviuutiun  which  ocfiipiwt  thi*  t-iil!rc 
retina.  Their  shape  and  gittiation  arc  also  extremely  variable.  When  Ihey 
lie  in  the  nerve-libr*  Uiyer  thuy  are  striped  or  flanie-likc  and  have  a  radiar\' 
arrangement.  When  tliey  lie  in  the  deeper  layers  or  are  situated  at  the 
outer  or  tlie  inner  siirfa^  of  the  retiua  they  appear  moi-e  or  leas  roundi3h, 
oval,  or  im^liir  in  ^tha^ie.  They  are  distributed  mostly  along  the  course 
of  the  blood-ves^elit.  They  may  extend  over  the  whole  of  tlie  retina  or 
occupy  it«  more  peripheral  portions,  or  may  lie  localised  nt  the  ]H»5terior 
polo.  In  the  macular  region  tai^  characteristic  cxtravowtioiw  can  otlea 
be  observed. 

The  amount  of  visual  disturbance  depends  on  the  locality,  size,  and 
□umber  of  the  hvmorrba^*8.  a  defeet  iu  the  viBtial  field  corresponding  to 
eadi.  If  tliey  lie  in  the  maeula  the  ceiitnd  visual  aoiiity  U  generally  abol- 
ished ;  when  they  arc  8mall  and  ]>eripherally  situated  they  may  disturb 
vision  very  little  or  not  at  all.  Sometimes  roetomorphofwia  and  very  rarely 
photopsiee  are  complained  of. 

Retinal  heniorrha}^  are  frequently  obfiervod,  and  are  seoD  under  greatly 
varying  conditiuna.  Spontaneous  retinal  hemorrhages  TRty  oe«ar  in  pAtienta 
with  pcrleet  or  relatively  nunaal  general  health.  An  ineroajte  of  Wood- 
preasure  in  geiicml  plethora,  esci-ssive  physical  labor,  hard  coughing-fiiwlls 
and  vomiting,  ucul  e^pcriiilly  i-lii]db!rth,  may  piridnce  them.  Rathiug  in 
too  hot  water  i»  also  mentiontd  ai«  n  caui>«.  Hyjicrtrophy  of  the  heart  will 
aid  in  their  prodiietion.  Tliey  may  ooetir  when  the  eflhix  of  the  blocxl 
is  iiiterferetl  vitb  by  an  increnne  of  the  intra-oetilar  pnst'ui'e  uixtn  the 
venous  exit,  as  !n  glaucomatous  conditions;  to  thin  probably  slionld  be 
added  a  degeneration  of  the  blood-vei^el  walls.  They  flp{>ear  when 
there  is  a  compression  of  the  ecnlrnl  n-tiiial  vein  in  the  optie  uer\*e  by 
diverse  pathological  pmocssts,  juirticularly  tumors,  and  also,  though  more 
rarely,  when  there  are  obstacles  to  the  circulation  in  the  general  venotia 
appAntmi. 

In  new-born  children  retinal  hemorrhages  have  been  fr«iueu(ly  fotmd. 
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Kutiiggt^to'  first  directed  alte-iilion  to  this  &ct.  In  two  liundred  aod 
L'iglify-onr  nscs  he  iSJiw  iwf^nK-Dtnp  with  Tetinnl  IicmoiTliB>;c», — that  i«, 
about  IcQ  per  cent.  Rchleich'  tbtiml  Jinunig  onp  hnndrfd  ami  titly  ehildreo 
examined  by  him  for  the  same  ptirfioHi!  (tiie  youngest  of  whom  were  just 
born,  while  the  oldc-st  was  eight  days  old)  r^Hinal  hemorriiaj^  seventy- 
eight  times  in  forty-nine  cases, — that  is,  in  shuiit  thirty-three  per  cent. 
BjiTniDi^  dciermiueii  th«ir  exisleutw  in  three  |m.t  cem.  only,  Naunihofi'* 
cxamiuttj  thu  eyvn  of  forty-sevou  curjjstjs  of  new-born  children,  iiud  fi)mid 
putholugiml  chungi'H  in  twdvv  «vm«, — thnt  i*,  in  iilKtut  Iwvnty.fivf  and  o 
half  per  cent.  Tin.-*;  hpniorrhagcs  ftrp  mostly  found  nt  the  jwslerior  pwk-  of 
the  eye,  are  monocular  or  binociilnr  in  type,  .sometimes  roundish  or  im?gti- 
lar,  and  sometimes  striped  and  mdiary.  They  are  quickly  absorbed  without 
leaving  a  trace.  It  may  he  that  by  sucli  hemorrbnges  many  an  amblyopia 
without  optitlialnioscopie  symptome  can  be  explained.  Their  cause  is  prol>- 
ably  the  increase  of  ttie  intru-eraniul  pretMure  during:  birlh  by  eoniprcNsion 
of  the  »t:nlt. 

Anomalies  of  nieuBtruntion,  ametiorrhcca,  and  the  cliniaeteric  changes 
prodiicie  retiiml  hemurrliagv«,  though  ratlicr  M^ldom.  The  first  of  siicb 
ea«(«  was  described  by  Liebroieh "  in  1854.  and  was  seen  in  vou  Graete's 
clinic.  It  api>oared  in  a  woman  diirinj;  the  climactene  period.  AVitJi  the 
ophdtaIinoa(x)[)e  a  large  rliotiiboidal  hemorrhage  could  be  seen  in  the  region 
of  tlie  niaeiila.  A  se*:oud  and  somewhat  umilar  i^se  was  reported  by  llie 
same  author*  in  ISO-I. 

In  1862,  so  liir  aa  I  con  remcmlier,  I  saw,  while  L  was  assistant  ti)  the 
late  Proleseor  Hasner,ffln  extri'tnely  iiitercstlug  tyjK.>  wliieli  differed  entirely 
from  the  others  tliat  have  bcL-n  observed. 

Tbe  case  was  thnt  of  a  gixtwn-ycar'old  Jewish  girl.  She  was  seat  to 
the  dinic  on  account  of  coDjimctival  hemorrhiip-a.  She  Iiad  land  auu-nor- 
rhrea  for  several  months.  I  tlioiight  die  enigmatical  conjunctival  liemor- 
Hiage^  indicated  a  case  of  malingering,  efljteoially  ^ince  she  came  from  nu 
independent  medinU  c-linic,  in  wliioh  nt  tliat  tinif>  pirtieiilnr  attention  was 
l)cing  |Biid  to  ull  KnrCH  of  hynterinil  aHeciions  and  seeming  diseases,  among 
wbiob  simulated  ones  were  not  lacking. 

I  vras  udlcd  a  number  of  timea  to  see  these  hemorrhages,  but,  altbotigh 
•Mvrering  the  calls  at  once,  I  never  found  anything  elw  than  the  bloody 
traces  of  an  alleged  preceding  hemorrhage  ;  and  thub  niy  suspiciou  of  »imu- 
tation  was  considerably  strength  cued. 

In  ordtT  Ut  si-HU-  tin-  <jiier>liou,  I  stationed  Iwo  iitin>es  at  the  patient'* 
bedade,  and  onlered  that  they  stay  there  day  and  uiglit  and  watch  the 


■  WIcnu  mtdldnbtbv  JahraborlcbC,  1881,  i*.  47. 

*  Hitthelhin^n  auit  der  Klinih.  Ttibingen,  18»4,  Bd.  i.  8.  U- 

*  OongTVn,  0«pvii)iiu;pii.  1884, 

>  Anhir  far  Augenlieilkuiiile,  Bd.  xuvL.,  8,  9.  IBO. 
»  Aroliiy  fur  Ophthnlmobpu,  Bd.  i..  2,  S.  20fi. 

*  tnKK)  citato. 
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atient  and  control  evm'  movement  On  the  aocoihI  day  I  vftts  catltJ  to 
a  h^iuorriiage  whJcli  \va.s  just  !<1arting,  and  then  I  witnrsMpd  bon-  tlie 
(Ktzcd  frum  the  oonjunctix'a  of  both  rvcs,  efiieoially  fn>ni  the  retro- 
tarSHl  fuld,  M  W  »  sponge  Boaked  with  blood  was  being  slowly  E((ueozed  out. 
I  rept>nt4>dty  cleansed  the  conjunctival  mc  of  blood,  and  at  ouce  a  new. 
layer  of  blood  eovered  the  Jiurfaee,  gmduully  fiUiug  the  coujuuetival  san. 
This  interesting  [)bc:ioinem)U  laatr^  u  minute  and  a  half,  and  oeourred  ogaiu 
twice  on  the  Mime  day  ;  the  next  d»y  it  o<wiiritil  four  tiinoii,  tlie  tliird  day 

IODce,  afVer  which  it  occnm-d  no  more  dnring  the  jiotient's  slay  al  the  cHnio. 
I  waji  oonvinoed,  therefoiv,  that  tliie  viu  no  sinntlntion,  but  a  Rponlaneoiis 
vicoriouH  coitJDnctiva]  hemorrhage  at  a  tieriod  when  the  patirot  expected 
lier  menses. 
The  ophthalmoscope  revealed  in  both  even  the  aetonishii^  coDditions' 
eJiowd  on  Plate  YII.  lu  tlie  periphery  uf  the  n-ttaa,  mw  the  on  eevmta, 
I  foiiiid  iiimmu'rablc-  ^niall  heititirrhag«;.  Tht;  (xwUTtor  pole  and  the  region 
of  Uk-  |wi|)i1Iii  aiul  niaciila  were  fnx?  from  tbcin,  which  wii*  contrary  to  every 
ease  thus  Gir  observed  of  retinal  bcmorrbugcs  due  to  menstrual  anomalies. 
Central  visual  acuity  was  intact,  and  {leripheral  vision  wTis  hut  dightly  ro- 

tduccd.     I  t'niered  iron,  with  nst  in  bed.     In  about  thi-ee  weeke  after  her 
AiciiHcji  bad  ap|)eared  she  lefV  the  cliiiie.     I  never  saw  her  agaiu.     All  aucb 
cmes  of  retinal  hemorrhage  thiiii  lar  observed  have  pursued  a  favorable 
^course. 

^       Sotnetimc^  retinal  hemorrhages  have  been  neen  during  preguaney  and 
tlie  pucrjicrat  «tau-.     Such  cases,  in  which  total  blindncM  usually  n«ulted, 
—  iiave  been  reported  hy  CVitchett,'  bitten,*  and  Doepner.* 
H       In  patients  between  slxteeit  and  tweuty-fbur  years  of  age,  of  both  scxtfl^^ 
^buch  heuiurrhages  have  been  observed  vrithuulany  known  cause.     In  these 
^tmaa  relapses   frequently  occur.      The  hemorrliage.-*  are  often   numerous, 
more  or  le««  extenwve,  situated  iH'ripliorally  or  in  the  mueiilar  region,  atid 
^bre  frequently  eoinplicnted  by  hemorrhages  into  the  vitreous  Iwdy.     They 
Knay  eventually  had  to  proliferating  retinitis  or  to  flecomlary  glaucoma. 
V        Hemorrhages  mv  alfto  found  in  very  old  people  who  are  sufleriog  from 
nrterio-K>Iero»iiB  or  from  miliary  mienriMnit  and  ai-e  simultaneously  dis]KMed 
to  oerebnd  n]ioplexy,  as  haH  lieon  pointed  out  by  Bouchenin  and  Cliarcot. 

S]H>niiiueoii3  retinal  hcniorrhiige-t  have  bivn  wen  during  severe  constilu- 
tlunal  diseases,  sueh  as  si.-ur^y,  purpura  liEemorrhagi(^«,  pywinia,  sejiticieinia, 
pernicious  ankuiin.  and,  more  rarely,  in  syphilis  ami  ieleruB. 

lietiiuu  hemorrhagi«  as  part  symptoias  duriug  diecnscs  of  the  retina  and 
optic  nen-e  may  appear,  as,  for  example,  in  eml)oliMn  of  the  central  reliual 
artery  or  its  branclie.t,  in  throndwele  of  the  retinal  veswU,  in  hemorrhagic! 
nephritis,  in  letika-mic,  ilinbetic,  and  siwcific  retialtin.  and  in  nplic  neuritis, 
lietinal  hemorrhagea  may  also  be  »l«e  to  poisoning  by  phosplwnis  and 

'  Roynl  L<.nd..n  Opliih*Jiiiii!  UwjriUl   Rqwrtt,  «uU  viL  p.  8«. 
■  CVoUalUwt  (Ur  ppikUtch«  Aue«nli«ilkufi<lc,  1877. 
•IWdein. 
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lead.  Karcly  tbey  are  found  as  compnciLiiuus  to  Uie  toxic  dTccts  of  araenic, 
carboolc  oxkK-  ga.-*,  »;wfr-ga*,  i-u-, 

Trttuiuatto  retinal  lii'Uii>rrl]ng(.«,  in  wbicli  tlie  iwutiatnty  of  the  blood- 
vesnl  walU  is  iiiterniptcd,  may  nrhe  from  shootiiip;,  cutting,  t^trilciug,  and 
stabbing,  nipiures  of  the  s<-1erulic  frum  injury  wttli  bUmt  iii;jtruD»-nu,  cou- 
ttistoittt  of  tiie  eyeball  aiid  twlatecl  ruptures  of  the  retina,  aeveru  cuntusioti^ 
of  (lip  hwwl,  flu  by  falU  t'nim  great  heigbla  witlinut  direct  iujury  to  (he  eye, 
peru-tration  of  foreign  biMlitis  tutu  the  eye,  and  operatiotus,  Midi  lus  iridectomy 
for  glaucoma  or  secondary  glaui.'oitiu. 

Tbey  ttsually  run  a  protractwl  cour«',  somutinns  w-vt-ral  months  c'lap»!ag 
before  ti)ey  are  absorbed.  Frequently  pt^rfcct  rc'i"torat.ioii  is  ob«Tved.  e»- 
pec-ially  wheu  no  rfta[)M!S  bavt  taken  plac^'c.  lu  unfavorable  oiin^  n  gradual 
cootmctioti  of  tlic  retinal  blixxl-vt-saels,  with  consrtjucut  alropLy  of  riie 
Ktinu  and  the  optic  diulc,  may  ri-^nlt.  In  rare  instancx^  a  pntl ictlof;!!^] 
formation  taltwt  plaw  in  tiic  rvBidim  of  such  lieinorrhage^  or  euniiectisie- 
tiaiac  merabmncs  whirh  form  the  iMisip  of  retinitis  prolifemns  may  develo|>. 

Id  the  treatment  the  etiological  factors  niiist  be  deiUt  witli  Ix-forc  we  van 
think  of  curing  the  atfectioo  it«lf,  Perlect  rest,  both  bodily  and  meutal,  i» 
necessary.  The  patient  must  remain  in  lied  in  a  darkened  room.  Loofilly, 
coot  compresses  sliould  be  ordered,  luHuwed  by  totul  depletion  or  the  use 
of  a  Hciirt^'loiip  urttticial  leei^li.  At  timo<t  atropini-  is  UHcfiil.  Oitbuilics 
arc  indicated.  Mercurial  inuactioiis  and  iodide  of  jrotassiuu  can  be  cm- 
ployed  with  benefit.  Diaphortvis  by  means  of  suWnitaneous  inJec>tioDB  of 
pilocarpiue  i^  of  eerviw.  Meui^trual  aDonialies  can  bo  beat  e&eed  for  by 
nich  roborant?  a»  iron  aud  quiuiue. 

XX.  HEMORRH.\GIC  RETINITIS  AND  HEMORRHAGIC  NEURO-RETI- 
NmS  (RKTINITIS  H^SIOURIIAQICA  ET  PAPILLORETINITIS 
H^-MORRHAOICA). 

Although  rotinnl  homorrhages  occur  in  many  forms  of  retinitis,  yet 
only  cases  in  which  nnmerous  ones  are  found  in  an  inflamtxi  retina  with- 
out the  presence  of  any  intcreurreut  diseaae  are  rect^izrd  a«  hemorrhagic 
retinitis  On  the  other  hand,  such  patients  generally  suffer  from  ohronic 
affections  of  tlie  oi^iin  of  reepiralioH  or  of  tlie  (--irculatopy  ajiparatua; 
capct'inlly  from  disciwm  of  llie  heart  aud  bluod-vessda. 

Kvcn  in  prfoph llmhnoscopic  times  wc  find  tMime  reports  which  undoubt- 
edly retcr  to  homorrliagic  retinitis  A*  Leber  states,  in  1840  \-on  Seidt-I 
&nd  Kaiika'  prt«enteil  a  oommurication  eoneerning  the  combination  of 
amaurotic  conditions  with  dwases  of  the  heart  and  larger  hlocHL-vcteels. 
In  18.51  Blodig'  made  an  analogous  statement. 

In  18&0  Liebreidt*  gave  the  Srst  accurate  description  and  a  picture 
whioh  ivaa  tnie  to  nature. 


>  M«dicln!«chi!  Jnhrbuolier  de;  kniiwrlicIi-kAniglichen  osterreichieckon  Suiittvt. 
*  Archlv  tOr  Augeiihcilkuiide,  Bil.  I. 
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A.  on«-!i'Klfd  iuflatnnuitiofi  of  tW  va.»c«ilar  avsIcdi  of  the  retina  was 
found,  willmtit  any  known  caiiiie.  whicb,  a»Klv  from  tlio  ri^tJiiitiK,  had  Ihj 
to  nunientuii  lieniarrliag»>  due  partly  to  changes  iu  tlie  blcud-vewel  vraiU 
ami  jtartly  to  mtiltiplv  arterial  and  veuoua  tlirombccKS  uf  the-  rt-tlual  vcBsele 
without  tlirambosis  of  the  central  vein. 

The  uphlhalnioaoopif  ftudiiigs  van-  greatly.     The  optic  disk  ib  swollen, 
opaque,  has  iudiatiuct  uutlini'Tt,  and  i»  ol^  covei'cd  witli  irtripcd  hciuor. 
rhug*«.     Ill  many  ca-tc-s  tlic  ewt'lliDg  b  iuaiguifimnt.     In  othcre  it  is  mod- 
erate, and   in  aoine  ioslaiioi-fi  it  may  i-eai-h   Llic  higlitst  degree  of  genuine 
impilliti-s  *"  tliiit  Uie  nerve  ht-ad  protrudes  into  the  %-itrcous  over  the  sur- 
ruimding  retina,  like  a  musbruom.     In  other  wokI*,  all  degrees  of  swelling 
mid  inflaniniatioD,  from  a  simple  retiniUa  to  a  hemon-liagie  |)ai>illo-retiniti5, 
niuy  be  presenL 

The  redness  of  the  optie  dislc  ig  also  variable.  Often  it  is  but  moder- 
ately tfddeuisl.  .Again,  its  nxlnesn  may  be  bo  eonsiderable  that  il  cannot 
be  di-'ttinguinhc-d  froni  the  siiiTouiidiiig  liindus.  SomelinKs  the  outlines  uf 
tiie  |W|Klbi  arc  only  veiled ;  at  otiier  tinica  they  are  Invisible,  eo  lliat  the 
jK)t<ition  of  tile  disk  can  be  judged  only  by  the  gronping  of  the  larirer  t^linal 
blood -vessel  8.  The  )(tri()e-like  hemorrhages  which  at  timen  lie  jKirtly  or 
altoi^her  in  the  iwpiila  likewise  difiTer  a»  reganlfl  their  number  and  extent. 
The  retina  iit  tioinewliut  itwollon  and  o|>a()iie,  esjiecially  around  the  jjapiUn. 
Towaids  the  peripbery  this  dimness  reaches  to  an  irrt^ular  distance.  The 
retinal  heniorrhages  are  variable  a^i  reganls  their  numlwr,  bijw,  shape,  and 
diHtribution.  They  apiiear  oplilhulnit)ec(>pii»l)y  as  light  or  dirk  red  spots. 
Sometimes  but  oni;  liemoiTlm^ri-,  ur  a  few  only,  wm  be  «•<  n,  but  there  are 
cases  iu  which  they  ire  nitiltittidinoiis.  Their  siw  vsricK  between  a  barely 
visible  point  and  an  area  which  covers  almost  the  whole  retina.  Their 
flliiq>e  when  situated  in  the  nervL'-fibn-  layer  is  the  usual  one, — 1>.,  that  of 
stripes.  iSometimeB  they  are  flanie-shapeil  and  show,  especially  near  the 
papilla,  a  radiating  arrangement.  The  dcep<'r-««ted  ones  are  moBtly  round, 
tliengh  they  may  aasume  all  jHiSBiblo  Bliaijcs.  In  typical  cttst'n  striped  or 
fiame-sbaped  ouesarc  found  near  tlie  piijtilla,  and  somelimp--*  H|Hin  il.  ^'ear 
the  ora  serrata  lai^r  round  ones  seciu  to  be  more  prevalent,  \V\itn\  tbetr 
number  is  small  and  they  are  dielribtitG<l  over  the  whole  area  of  the  retina, 
points  of  prwlile^-tion  (nsiially  the  neighborhood  of  the  iiapilhi.  the  course 
of  the  larger  Idood-veraelj",  nud  tlie  macular  region)  are  found.  In  some 
itLitanccs  tlicy  apjicar  on  tlic  inner  or  tlie  outer  retinal  surface,  and  rarely 
they  bnfiU  through  into  the  vUrooiis. 

Yollowi*Ii-white  sqwtg,  <ine  to  fttty  degeneration,  appear  probably  near 
the  hemorrhages  only.  In  rare  rases  shining  white  area-i,  due  to  vnricoac 
hypertrophy  of  ner\'e-fibrci»,  are  seen,  biil  they  art  alwa^-s  pn-wnt  in  small 
luimbers  in  oomparison  with  the  heniorrhugc«.  In  most  cases  neither  of 
fhfse  kinds  of  spots  can  be  observed.  The  foci  of  fatty  degeneration  are 
nsually  whitish  yellow,  and,  since  tliey  generally  lie  in  the  posterior  layers 
of  the  retina,  blood-vessels  can  be  seen  paasiug  over  tbi«i.     The  plaques, 
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tliic  to  iIvgcnonitMl  iier\*«-fibr(t0,  arc,  of  outirac,  located  iu  the  nerve-fibre 
Iiiwr,  nrv  |iniT>  wliito,  hiive  at  tinirs  n  laity  slioon,  «nd  infreqiit-iitly  hide 
goiQC  of  tlio  smaller  relinal  b!o«wi-ves<el!*. 

The  arteries  are  eillier  normal  or  Klightly  narrowed.  Soiuetiiucs  &iii^;le 
braiiehcfl  are  Bliforni,  or  are  rJianged  to  white  bands  and  oblitcmleil.  Tlw 
veius  are  greatly  dilate*!  and  ciirry  very  darl^-culnred  bliMKl.  Tbiy  ttWtn 
aplieur  int(.>rni|.itvd,  Ixi'intee  in  tli<^ir  tiutiioiiH  c.t>iir!>(>  thry  at  point;*  dip 
further  into  tla-  tiK-tiii-  and  uxv  iimsicvd  by  llii^  n[mr|iie  retina,  tlniraetimes 
tlip  iiiti-rrnplion  is  liie  it*iilt  uf  an  nlnKriire  of  cirnulaton'  movement,  the 
Hlagiistiiigai)d  (.<uttgiiliil<.d  bl<MKl-i-oliiinn  being  seen  by  tlie  sid^  of  an  empty 
and  a|)|)nrcnlly  obliteratnl  portion  of  the  vei-sel.  In  some  caees  tlie  %'eins 
(more  rarely  tlie  niteries)  are  l»ordfmJ  by  wliite  lin««.  On  tiL-e«mnl  uf  Ibe 
abiM^nue  of  oin;iilalion  in  ivrtain  blowl-vcsM-ls,  timl  jjart  of  tbvni  wbich  lies 
on  tlir  [Mipilla  eaiinut  be  emptiitl  by  prvH«nri-,  and  tUcn-forc  tliv  plifnoniL-noQ 
of  pnli^tiuD  miinol  1m>  prcKliiccd. 

Tbe  fullovviiig  cuniplicatioiia  have  been  observed  :  licmorrhagcs  into  the 
vitreous;  vitreous  opacities;  hemorrhagic  glaucoma;  disseiniuftie  ebori- 
oiditis,  iritis  and  irido-oyclitii),  and  aniotlo  retitiie.  Dintaiil  (■•inipl icnl ions 
oon^iKl  in  h<>niorrhiige»  indifferf>nt  organtt,  due  toiirtprio-w^lcroniH,  e»]>ccinlly 
eere))ral  hemorrhage  with  its  eonsequeiiceH. 

Generally  the  viaiial  disturbance  api>ears  etiddeuly  ia  one  eye,  and  U 
UHually  noting  in  the  morning  on  a^vakeninp. 

Stvnietinit^,  in  fulmiuant  com'h,  totui  bliiidutetj  may  at  once  result, 
or  vUion  may  fmV  to  nifn-  ligbt-^xrceptiou.  In  other  caac*  tbe  visual 
di»tnrl>an(>;  npjH-arH  grudimlly,  udai  K|)uaiiiudimlly,  owing  to  rt'ilcruled 
occurrence  of  new  hcmorrliiigcs.  Tlic  ann^iuit  of  vii^nul  dii^turbancc  de- 
pends on  the  number,  the  eiiie,  and  the  localization  of  the  hemorrhages. 
The  gravest  dUtiirbances  arc  due  to  nineular  hemorrhages.  Even  small 
bemorrhagLit  in  tbi»  plaiv  niateriidly  reduer  central  vitiioii.  When  tliey 
•TV  larger,  [.'t-ntrul  .si-otontntn  re^iJl.  Periplieral  onen,  unless  they  are 
extensive,  ini))nir  eecentrie  vision  but  slightly,  conttefjuent  (v)ntraction  of 
the  visual  field,  metamorphopsia,  photopsia,  anil  dironiopsia  ijcing  bnt 
rarely  seen. 

Anatomically,  we  find  as  the  most  iiuportunt  causes  of  bcmorrhagic 
retinitis  siHintaiu'oii^  liir<iml>osis  of  tbe  eentnil  vein,  mntti])Ie  thrombosis, 
or  emboIiKniA  of  the  smaller  n-tinal  blood -vesBLl^i.  Tlie-  yllcraiious  iu  the 
biood-veasel  walls  from  rndartcritia,  a«  dcsL-riljcd  by  Miclic]  and  ^\'age^• 
maun.'  have  been  mentionctl. 

Aside  fi-om  tbii;  u-c  o^eii  find  that  the  papilla  and  the  retina  arc  oede- 
nialoUK  and  iutiltnittxl  with  round  eelU.  The  lieniorrhage!*  form  a  bemnr* 
rbflfpv  iafittratjoii  of  (lie  retiua.  ^  that  the  blood-eorpnsclea  lie  between  its 
different  dements  and  inuse  i(  to  suh-xm  !<woll<-n.  In  the  nerve-libre  layer 
tlioy  i-xten<l  along  the  ncrve-Bbre  butidli's,  find   therefore  appear  as  stripes 
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or  6ame-like  bodies.  In  tbe  deeper  layers  cbcy  conform  more  tg  Uie  sup- 
|wrting  radJaiy  fibres,  and  ifierefore  a]i[»ear  more  rouiid  or  |»olvm<)r]>bou.t. 
Large  hcmorrliBgra  »oii)etiini>5  da^lroy  llie  rcliual  tissue  and  either  jiruject 
towards  Iho  vitreous  or  penetrate  into  it  or  into  tbc  outer  surface  of  the 
retina,  dostroyiug  tbe  rods  and  the  cones  and  producing  a  localized  hcmor^ 
rliagic  utuutiu  retiiiie. 

liieuifltogeaoug  pigment  is  seldom  soen.  Connective-tissue  ecars  are 
formed  i>uly  in  cousc^iuenee  of  \avgf  bemorrliagee  wbere  Uiera  hsa  Iteen 
luucli  dcvtruc-liou  of  retinal  tisnuc.  Tbe  runtrul  artery  aud  ila  bniucliea 
ofti-n  eliow  tlic  ftigns  of  a  grave  eiidurt«rilis,  while  tbu  ultvratiotM  in  the 
veins  arc  usually  iiiRignilicant. 

The  coiirse  of  the  dineuse  i»  hIow.  Although  it  may  make  its  apftrar- 
ance  in  a  fulminant  manner  and  dej>troy  eight  in  a  moment,  yet  in  most 
inBtancee  the  symptoms  manifest  themBelves  gnuluulty.  Temporary  im- 
provements may  be  observed,  only  to  be  lost  through  the  occurrenee  of 
now  hcniorrbages.  Later  the  color  of  tJie  optic  disk  gfiierally  assumes  au 
atn)phic  tint  and  the  urteries  grow  so  attenuated  that  tu  pbiees  tiicy  ore 
Imruly  visibU.  In  some  instances  an  increase  of  iutra-oeular  tendon — a 
true  hemorrhagic  glaucoma-r— may  develop,  tbis,  as  a  rule,  quickly  do- 
Btroying  any  remaiuiug  vision.  Again,  a  oerebml  apoplexy  may  prodnoo 
death. 

Almost  without  exception  the  condition  tttacks  but  one  eye.  It  ie 
usually  found  in  siiUj(?ct»  from  the  foi-tieth  to  tbe  sixtieth  year,  and  most 
frequently  afflicts  those  who  suffer  from  arCerio-eelerosis  with  bypetlrophy 
of  the  left  ventricle.  However,  it  ja  swn  also  in  other  affections  of  tho 
heart  aud  the  larger  blood- vesaels,  sueli  93  valvular  lesioua,  auewriemB  of 
the  large  arteries,  etc. 

In  females  it  may  Iw  produced  by  siuMcn  suppression  of  the  men.<!es, 
or  may  develop  in  the  climacteric  period.  It  is  seen  in  hemorrhoidal 
subjects  suffering  from  cessation  of  the  hemorrhogca ;  also  in  intoxiration 
from  i>lio8pliorus  or  nitrol>eQ£ol.  In  the  latter  case  the  entire  fundus  is 
of  a  violet  lint  and  the  bloul-VftJseU  «pi>ear  as  if  filled  with  ink.  It 
lias  also  l»«>u  obaei-ved  after  severe  burns  of  the  skin,  and,  acounliug  to 
voD  Knios,  is  seen  after  intermittent  fever. 

Thei\>  can  \n-  wry  little  doubt  as  tii  whether  aAotfoOB  of  the  heart 
and  of  the  blood-v(«sels  favor  the  ix-curn^m-c  of  bemotrhAges  in  tbe  retina 
giving  rise  to  hemorrhagic  retinitis  :  that,  however,  tliosp  alone  do  not  suf- 
fice as  etiological  factont  is  proved  by  lieber's  researrhes  concerning  this 
point. 

Diagnosis  is  not  difficult  when  it  is  j>t)*aible  to  exclude  tlie  presence  of 
general  s>'8tcraic  diseaws,  sueli  an  sepsis,  nephritis,  diabetes,  leukaraia,  per- 
nicious anwraia.  uypbilis,  etc.,  and  when  diwiws  of  the  heart  or  blood- 
veeseU  or  other  etioh»gieal  fnetoi-s  can  Ix-  fooiul.  If  tliis  in  not  tbe  Case,  it 
is  often  impossiblu  to  give  an  answer  from  tJie  ophfhalmoscoptr  picture 
alone,  since  in  the  diseasee  above  enumerated  similar  or  idenliml  pictiirw 
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in  tlie  funduH  oculi  luiiy  be  foiin<l,  mid  siooe  even  the  relative  pro^ioi'tiuD 
of  Ibe  wbitv  pliujiiffi  w  tbe  ntimprniis  beiiiorrhoges  is  of  nu  <liaguu»tic  im- 
portttiio.-.  IlemorrLagic  retinitis  diilers  rnmi  a  Minple  rftinu)  liciuorrliage 
by  reasoQ  of  the  presence  of  true  inflamroutory  tivtiiiitutiis  by  the  swelling 
aud  diniDtsB  uf  tbi*  papiilu  and  retina,  by  the  indistinctness  of  tiie  uuilin«H 
wf  iJm!  [inpilla,  and  by  tbr  altenitinns  in  tbe  binod- vessels. 

lu  gfiH-nii,  |rrognt>»i«  in  iitithvorable.  Cure  is  jKiselblv  only  when  the 
□Utenikr  i\^iou  hua  n-nmintd  fax  aad  none  of  th«  larger  retinal  arteries 
have  beconif  obliterated  ;  ihiii,  however,  is  rare.  As  a  rule,  (he  nbsoiptioa 
takes  a  long  limv,  being  com [ili rated  by  ivcurreDt  hemorrhages,  iiutil  vision 
Li  fiDally  reduced. 

If  heroorrlingie  ghutcouut  does  not  develop,  the  beiiiorrhage»  nmy  »tlowIy 
disappear,  leuviug  behiml  s|K3t8  of  hiematogennns  pigment  Tiif  papilla 
then  shows  tlic  signs  of  reliuitic  atrophy.  The  blood-v€*«eU  grow  thin 
and  become  partly  obliterated. 

Treatment  of  hcmorrhagir:  retinitis  is  nsoally  symptomatie.  .\11  noxioas 
influeaceg  by  which  tbe  blood- pressure  is  inerea'^ed  anti  a  congestion  to- 
waixb  the  bead  pnHliioed  miittt  he  avoided.  Ahstinenee  from  spirituotiK 
liquors  cud  I'ruiu  other  ptimnbmiD  muHt  be  observed.  Mental  or  Unlily 
exertioiig  or  excitements  are  to  be  avoided.  The  lieait's  actioa  idiouUl  be 
rognlatod  by  digitalis.  Local  depletions,  so  often  recommended,  should 
be  nwde  with  grait  eaution,  and  then  uuly  in  very  plethorio  individual*. 
The  diet  is  to  be  isolated  and  defecation  pnimoted.  lodidi^  of  potas- 
sium slioidd  be  luimiDUt^'n-^I  intemidly,  and  fuot-bitths  should  be  onlvriKl. 
In  recent  cases  it  is  advisable  to  keep  the  patient  in  bed  iu  a  moderately 
dark  roum.  Tbe  bond  ^liould  bo  kept  liit^b,  and  eold  ooinprosees  applied 
tu  the  forehisd  and  tfmple».  Later  a  earefiil  diet  must  be  insisitd  on. 
The  eyes  should  have  nwt  behind  dork  glasses.  Krgotiu  internally  and 
tttrychnine  by  injwtlon  into  the  teiiipl(?i  un-  to  Ite  reconiniende<l.  Inunctioa» 
of  Arlt'<)  ointment  or  of  iodide  of  ]>otaasium  ointment  tu  the  temples  may 
be  itscful. 

XXI.    HYPERPL.1.STIC  RETrymS  (RETINITIS  HYPERPLA8TICA), 

Hyperpla.<ttie  retinitis '  1  oon»<ler  n.s  a  more  or  less  inflammatory  process 
in  the  retina,  which,  in  the  manner  of  hy]H>r]dastic  formations  in  other 
connertivp-fistiie  oi^ns,  lends  gradually  either  to  a  more  or  Ifss  pronii- 
Dent  and  tumor-like  by]>erpla£ia  or  to  the  formation  of  ueuplastic  bauds 
or  membranes  in  tbe  whole  or  a  part  of  the  retina.  This  wvunt  when,  in 
coosetpiemv  of  emigration,  prulifemtion,  aud  orgunlKation  of  round  eells, 
with  the  formation  of  neoplaitlic  blood-vt^ssels  (to  which  may  be  added 
organization  of  hcmitrrlmgus  uiid  iiroliftiraliou  of  tissue),  grauulatiou  mate- 
rial t^  prodiieetl.  Tlin^^r  grtnijt^  of  this  intercutting  and  highly  characteristic 
affection  cnn  be  recognizod. 


■  Arvliiv  fur  Auf^nbollkundtt.  Bd.  xs.  St.  S8,  114. 
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nVPEttPLASTIC  HEMORRHAGIC  HETINITIS,  HEMORRHAOiS  IKTO  THK 
ItETISA  OH  THE  VITREOUS  BODY  (BETISITIA  ir VI'KUPLASTICA  HJ:- 
HORRHAOICA,  H.KUORRHAOIA  BKTIN^  AUT  <X>RI>UR1S  VITREI  ;  RIX- 
PEO£Wt:i}S.Vj;USlL,DL'fIG  IM  CiLASKuaPBU,  JAEUKK ;  f>BOKETI»AJ^ 
BINDEOKWEim.NKCIIlLDUNO,  UIB^UUERU ;  ItlfriMTie  I'ROLl FBRAKS, 
MANZ). 

Thi^  di^cn^,  which  Is  the  n»ult  of  bcniorrliagn*  into  the  Ktina  oi'  the 
vitreous  buHv,  witli  itt  characteristirr  oplithaliiioitnopic  picture,  was  aoen  for 
th«  finit  timt>  in  1864  by  Mackciizip'  in  a  [uitteiit  who  was  MiQerlng  from 
oxaUiria.  Doiilxipae,  however,  there  vftm  no  txinnection  between  Ute  nxa- 
laria  and  the  retinal  (lis«iHe.  In  1867  Becker*  obeorved  a.  remarkable 
ease,  in  which  the  viti-eoua  l>ody  was  nioi-o  aifectod  than  iht}  retina,  and  iu 
which  ]>roduot(4  uf  houtui-rhage^  wuru  jirubably  the  etarting-jiuint  for  a  vas- 
culariz«i  counectivc-tiasuc  lyramtion  the  biood-vossols  of  which  comniu- 
nicaK<)  witb  tlio*-  of  the  n-tina,  Lat*T  thu  i-yobjill  il^-p-in'mlwl.  In  1869 
Jfti^r*  obsvrvi'd  a  i*iiiii!ar  ousi-,  anil  <Icptctt<l  it  uniU-r  tin-  uame  of  new 
forrnation  of  oonneclive  tissue  in  the  vitreoiig  body,  la  1874  Hirschberg* 
pnbliebtMl  an  example  of  the  Bfli?ction,  and  called  it  proreiinal  new  tbrmntioii 
of  conoective  tisiiuc.  In  1870  Sehnalwl  *  dt'Bciibed  *uch  a  owe  in  a  jiatteitt 
twenty  years  old,  who,  having  had  verj'  weak  eye*  provioiisly,  suddenly  !«- 
came  blind  over-nij^bt,  and  in  whom  the  next  ninniing  impenetrnblr  opnci- 
ties  could  be  seen  in  the  vitreouM  Imdy  (nndoiiblotlly  hemorrhages).  From 
tliis  condition  the  pictiirr-  of  u  !iy[K'rpla*tic  hcuiorrha^ie  retinitis  develojjed. 
Soon  aft«r  Manz  pnbli»hi^-d  thrc-e  such  cusfs,"  and  termec]  Ibeni  retinitis 
pmliferanK,  which  name  bus  sinif  Iwen  ft«vpU'd.  He  also  saw  in  his  cases 
heniorrhagn^  in  the  retina  ami  the  vitreous  body,  tlutugb  he  dwiies  n  ain- 
cectioa  between  tlieee  ami  the  <-Iianu>trri»tic  tx'tinal  iiiTvctiun.  H«  belitvw 
them  to  be  immaterial  and  ^Mynndarv.  Tin-  lycbnll  of  one  of  tliGso  cases 
wan  enucleated  on  auoouut  of  great  |inin,  and  the  author^  reported  the  ana- 
tomical ronditioiis.  Tlic  eyebnll  H-as,  however,  nndergoing  progreesive 
atropliy  from  irido-chorioiditic  processes,  and  the  examination  proved  there- 
fore to  be  of  slight  \-aliic.  In  1877  Ijeber'  published  9e%-eral  inntanees,  and 
was  the  firel  to  8iifgp?st  thut  thwe  rtptinal  new  formations  <leveloped  from 
Itemorrhagf*  into  the  retiua  or  llie  vitrcons  bixly.  la  1884  Alexander' 
reported  auch  a  cane  in  which  licinorrhugcs  still  existed,  and  which  un- 


)  Th«  Ojibtlinlniic  Rcrbw. 

■  BerlcbUi  d«r  Auic»nkliiiilc  xa  '^V^^l\.  8.  tOC. 

»  Boitngo  nur  Pathologla  ie»  Aur-*,  Tafol  Is. 

*  Klinitdii'  ncnbubtune«ti. 

*  ArcUlv  r<ir  AueonhnllldiilUe,  QiL  r.  S.  124. 
•lUdcm.  Bd.  ixii..  8,  S.  229. 

^  Aretiiv  flir  <)pbtha)moI')i>le,  Bd.  xsvi  ,  2,  S.  66. 

*  Onefe  unci  SwinWli,  Uandbucb  dur  ^Hmmtvii  Angoabeilkund*,  Bd.  t.  6.  W&, 
*DeuUtbeiii«(]lciDUclitt  Wouboiitatirift,  Nr.  40. 
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douht^lj  deveto]>ed  Trom  tfaem.  In  1S90  Sditcit^'  |iiibli»hcfl  two  in- 
utanoTA  wlitcb  are  of  groat  im|>ortiiiiPC,  since  they  were  kopt  under  direct 
clinical  obser\'ation  I'roni  the  Ijc^iiiiiing  of  tlic  (lisfflse  to  the  mmplfte  fiti"- 
mation  of  coonective  tissue  in  the  retina,  aud  tlierelore  proved  llml  tlic  for- 
mations developed  from  preceding  liemorrhagea.  At  the  same  time  Proeti- 
8tin^'  pulilisliod  a  case  wliifli  was  cumplicated  with  albuminuric  retinitis. 
Id  1892  vou  HipiK-d'  saw  a  case  in  which  it  was  imiHuwiblf  to  demonstrate 
previous  UoiuorrbagcB,  but  iu  which  ihcre  were  ivtiual  changes  and  nTOjtlanlic 
]>lood-v(^i«!*c-U  tlint  iK'iietmtwi  into  tlif  m-w  fornifttton.  In  1893  BlcBsig* 
made  a  comminiication  upon  n  case  in  which  hemorrhages  ooiild  be  acen  in 
the  fellow-eye,  while  in  the  eye  with  preretiiial  uew-fbrnied  connective  tissue 
their  |>rcvioU9  occurrence  was  rendered  very  probable.  In  the  same  year 
Axtfnfeld*  reported  a  case  which  was  eonijilicated  with  rnptni-vorihe  n-liiia, 
an*!  in  which  beinorrhiigwt  Jiad  previotisly  oconrrcd. 

I  liave  seen  only  two  typical  cases  of  this  afleclinn  at  my  clinic  from 
1883  to  1893,  among  filb--ninc  thoiieaud  and  seveiiiy -seven  patients.  One 
of  them,  a  man  aged  forty-five  years,  appeared  but  onee  in  the  dispensary, 

that  a  very  accurate  description  of  the  typical  and  clinraeteristie  ophthal- 
apic  changes  caiiuot  be  given,     Kight  years  previously  he  had  been 

fttcd  for  scoundury  »vphilis.  The  ap|K-aranoc  of  previuu)«  lieuiorrbogeB 
Into  the  vitreous  botly  tKiiiM  not  Ix'  dcnnni!*tni(cil.  The  second,  a  boy  aged 
nine  years,  remained  under  observation  for  more  than  two  months.  This 
case  is  of  intervst,  since  hemorrhages  into  tlie  vitreotis  body  ns  well  as  pre- 
retiual  ucw  foniiation  of  connective  tissue  were  found  in  both  e^'cs,  ren- 
dering it  unifpie,  Ml  far  as  I  know.  Unfortunately,  tlie  clinical  re]w>rt 
of  ibis  cam;  a**  well  a.4  (be  drawings  appei-taining  to  it,  waa  stolen  from  the 
clinic.  In  my  practiw  tut  Hoysl  Provincial  Oculist  I  have,  among  one 
hundred  and  twenty  thoui^and  cy«^imticut»,  fnnu  1867  to  1S93,  seen  but 
tlireo  typical  caw«  of  this  rare  affection.  One  of  thr-pc  wok  in  an  oiScial 
fifty  years  old,  a  henvy  drinker  ;  the  second  was  in  a  scsmstn«s  forty  years 
old  ;  tiie  third  I  i^w  in  a  miner  tbirty-si):  yeai-s  old.  Each  came  but  once 
to  the  di!>}>i-n:«ry.  Iti  all,  previous  hemorrhages  could  be  demonstrated 
with  some  dcgnt-  of  certainty. 

Xo  doubt  C-un  rimiain  that  in  mo^t,  if  iiitt  all,  of  the  caACS  of  this  tyjic 
there  existed  n  connertion  between  liemorrliagm  into  the  vilrwns  body  and 
the  retina  and  the  new  formation  of  connective  tisfiuc  in  the  retina.  In  at 
leAAt  ninety  per  cent,  of  ail  rejmrled  instances,  simultaneous  or  pi-evioua 
heniorrliages  eonid  be  provetl  with  more  or  less  certainty,  and  in  the  few  id 
which  this  M'as  not  the  ciLse  the  possibility  of  a  previous  heniorrbage  could 
not  with  any  certainty  he  exclndol. 


■  Kllniaeho  Honnt^blAttw  ftir  AugeDheilkundc,  Bd.  xzvili.  S.  63. 

■  Ibiilirin.  ».  7S. 
•Ihiilctn,  Bd.  XII.  B.  870, 

*  Ihidcm.  Bd.  xxx\.  S.  202. 

*  Arcbiv  fOr  Au^icnlicilkunile,  Bd.  izri.  S.  2S6. 
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Ophthalmoscopically,  the  membranes  to  the  retina  improaaad  way 
obsiTvcr  as  uwv-fbrnied  «)Quectivt;  tiewiie,  an  ia  shuwu  by  tlie  tiilincs  giveo 
to  the  (xinditiou,  hucIi  as  new  forioutiuii  of  cuuiici.-tivt*  tineuc  iu  itiu  vitreous 
IxnIv  (Jucgcr),  prurvtinul  nvw  fbrmution  of  coiiui-ctivv  tiiwuu  (Hinwiiberg), 
preretiiial  formation  of  connective  tiMiio  (BIcseig),  etc.  In  meat 
oeopla^lio  patUoloi;ieal  blood-veeseU  were  found  in  tliese  ci>nDective>tifl8li*| 
tncnibranes. 

With  tilt;  exception  of  ProebaUng'fl  and  von  Hippel'H  cases,  none  of 
the  ivi)ort4>d  instanups  liavc  shown  Any  symptoms  of  rttinitis,  nor  evea  of 
hyiwnemia  of  the  unaffected  parte  of  the  retina.  On  the  oontrary,  the 
anaSected  |H)rtions  of  the  retiiiit  were  normal,  with  s  cnrreii[Kimling  degree 
of  vt»iial  acuity.  Further,  in  Proebsting's  case  there  was  an  aot-idental 
complication  with  nephritic  retinitis,  and  io  von  Hipjiei's  case  the  oepbritic 
symptoou  wer«  immateri&l,  aud  probably  but  an  aandeutal  complicaiioti. 
MoiKovvr,  in  all  the  anatomical  examinations,  a^ide  from  prulirvration  of 
tiie  retina!  tissue,  a  iiuw  fcinuntioi)  of  wiiiiuvlive  ti^Aiie,  with  »o[»ei!im»  uii& 
of  ncophuttic  hlood-vei«:4-ls,  wan  the  main  clinngc.  Yet  none  of  the»o  ex- 
amination could  be  ei)n.«idered  as  having  been  made  on  a  jiure  case  of 
rtcent  b>i)erplaHtic  hemorrhagic  retinitis,  since  one  was  nlterctl  by  a  aevere 
irido-cyclitis,  another  was  found  iu  a  phthisical  eyeball,  and  a  third  was  of 
tratimatic  origin  and  tbns  did  not  belong  to  this  ^roup. 

We  muitt  furtht^r  bear  iu  mind  that  it  h  hardly  probable  that  a  sftou- 
toucuus  iutluumiatiuii  (a  Di^uillcd  n-tiuilitt  jiiMliferans)  wmild  confine  itself 
tt)  i«t  riniall  and  su  wull  dvHui^d  n  portion  of  ibe  retiiui,  be  of  so  qUL-er  a 
9lni|)e,  and  sonu-linic^  preMiiit  sharply  cut  gap"  in  which  the  retina  appears 
normal.  Fiimlly,  we  mimt  not  overkiok  the  fact  that  siaiilnr  membranous' 
connect) ve-tiseue  formalionn  witli  neoplastic  blood-veaecls  and  of  ^iniilar 
irregular  ahai^eii  have  been  frequt^ntly  observed  and  deecribed  aa  the  results 
of  hemitrrhages  into  the  vitreous  body. 

Similar  furmatiuuH  may  lake  place  in  hemorrhagic  glaucoma,  as  Dcntttch* 
munn  hua  oliscjvcd  ;  and  viry  exti-n-fivo  membranous  fnrniBtiniij^  with  large 
retinal  liL-niorrliagcK  and  li<^'morrhagc»  into  the  vitreoiu  body  mar  ocicur 
aflor  severe-  traumnti^iiid.  as  described  by  Cohn  and  examined  microscop- 
ically by  Waldcyer. 

From  this  it  follows  that  a  primary  retinnl  afTection  mu^  be  pxcliideit. 
and  tliat  we  are  not  dealing  with  &  retmitia  jirtilifcranR.  The  oondllioii  U  a 
i»oondat-y  affection  of  particular  (Kirtions  of  tlie  retina,  which  ara  stimulated 
tu  proliferntiou  in  tJicir  inner  layers  by  the  irritation  caused  by  the  pi*es<?n« 
of  tl)e  licmorrhages.  To  thi»  mnat  be  uddod  lh«  oi^animtion  of  the  heinnr^ 
rbng(«,  ccll-prolifention,  and  formation  of  new  blood-vcaseUt,  by  which  a 
true  process  of  granulation,  which  leads  to  the  furmnlion  of  nc«pla6tje  cod- 
ncctivc  tiesiie,  ii;  innii^ustcd,  this  finally  changing  into  scar-tiffiui^ — a  lime] 
hyper|»laatic  retinitis. 

li  is  useless  to  afth  why  similar  new  formations  of  connective  tisUM  av 
sot  observed  after  all  hemorrhages  into  the  retina  or  the  vitrcoos  bodjr,  «ik*^ 
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each  questions  might  be  oglcvd  in  other  oi>litliaImo]og;ical  and  general  con- 
dilions  without  the  possibility  of  nii  noswer. 

Tlie  oi)hthalnioecopic  picture  of  byperplastit-  hemorrhagic  retinitis  \a  so 
cbanict«ristic  that  n-hoeTcr  has  scfii  it  but  oace  can  never  foi^et  it,  nor  con- 
fotiml  it  with  tliat  of  aiiy  other  alloction. 

At  the  imsterior  pole,  coveriug  a  more  or  leas  extender!  part  of  tlie 
retina  (&onirtitn«8  also  tlin  optic  disk,  but  rarely  tin;  periplinral  purt«),  can 
be  seen  a  sbiuing  wliitf,  a  bhiish-white,  or  a  ycUowish-wbitc  nicmbraiie. 
Sometimee  it  will  be  fotuid  with  oiip  or  mure  sharply  defined  gapn,  which 
difl'er  iu  «iw  atid  shape,  being  muiid  or  oval  or  tmsccntic,  aud  lliroujjb 
whifh  tht  fiiodus  is  visible.  This  niouibmuc  baa  elevalioiia  and  dcpres- 
sioiia,  with  «;veral  couuective-tissiic  bunds  which  an  guiicmlly  arranged 
like  radii.  Tin-**  ooonecti  ve-ti«iue  buiKls  often  run  along  th«  larger  bK>od- 
veaeeU,  and  some  of  them  at  titncs  riftc  from  the  retina  into  the  vitreous 
body.  The  larger  retinal  blood-veseels  Hsnally  lie  under  the  nienibrane. 
In  cxoeptional  cases  tliey  appear  above  it,  run  for  a  distonoe  on  its  suHace, 
and  then  dip  again  beneatli  it.  Fre4)ueully  new-forraed  blood-vcseels  are 
seen  in  the  conuectJve-tia^ue  formalioa ;  Honit^timeti,  aim,  sIiiDing  whitt!  >i|>uts 
or  poiDta,  which  arc  proluibiY  produced  by  rc^rensivc  metaiuorpbcigis.  In 
other  cases  opacities  in  the  vitrooiw  body,  which  may  uppmir  dllTiise,  in 
stripes,  or  in  spots,  eau  bo  notiuxl.  At  timi's  thiifc  opacities  nro  meinbni' 
D0U8,  fixed,  or  movable.  Frequently  more  recent  or  older  hciiiori'hnges  can 
be  Rccgniui-d  In  the  perlpherj'of  the  retina  or  in  the  vitreous  body.  Blood 
in  the  anterior  chamber  or  hemorrhagic  discoloration  of  tlte  iris  occurs  but 
rarely. 

(n  this  afToctioD  the  vimial  di^ttirluince  is  generally  leas  than  what  would 
be  expected  from  the  extremely  striking  and  t^haructcrii^tic  oplitlmlmoHcoptc 
condition.  Sometimes  a  central  ecotoma  is  all  that  can  be  found,  [leripb- 
eral  vision  Ijcinj;  moderately  well  preserved.  In  other  cases  the  visual 
field  is  irregidarly  cimlrseted,  at  times  but  a  few  uiiounneclcd  islets  in 
vhid]  the  iwiiicitt  sees  Ix'ing  all  that  remains.  In  rarer  innlana.'*  vision  is 
gradnally  abolishcil.  Vi»iou  is  <U»troyed  in  the  cnaes  in  vrbich  finally 
amotio  retintc,  irido-(^'cIitIc  or  iridu  chonoiditie  prm-cssein,  nTtasiic  it  pru- 
grenive  atrophy  niul  phthiai?  arc  nddcd.  these  eonditions  api^enriiig  espe- 
cially when  the  hemorrhage-s  recur.  Light-sense  and  color-sense,  as  a  rule, 
remain  intarc  for  a  long  time.     Chromopsiee  are  of  frequeut  ecciirreDoe. 

The  course  of  hyperplastio  hemnrrliagic  retinitis  is  an  cm  iueutly  chronic 
one.  Onop  di^velopofl,  it  may  remain  unchanged  for  years.  Even  a  mate- 
rial improvement  has  Uvn  observed,  at  lea»t  as  regaitls  the  disturbance  of 
fiinctioD  ;  specially  has  this  been  Been  by  Manr.  In  other  caeca,  however, 
parlicitlnrly  when  the  hemorrhages  fretniently  recur  and  when  eomplim- 
tions  fiucb  OS  iritis,  irido-cyelitis,  irido-diorioiditia,  or  amotio  retime  exist, 
tbe  organ  lany  be  destroyed  by  ectasia  or  cursophtlialmia,  though  more 
firMiucDlly  this  oociiis  by  progrtssivc  atrophy  and  phtbiais. 

Tbe  etiological  thclors  prmlueiug  the  condition  arc  unknown.     There 
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cnniiot  lie  imy  doiiht  that  the  immotliate  cause  is  the  h«morrlifl|^«  iuutbi 
retina  anil  the  vitrroiis  IkkIv.  Wliat,  however,  is  tlie  cauae  of  lh««e  lietuo^J 
vbaf;&  is  Dot  euiScieiitly  expluiued,  1 1«irt-iltsea£>«  ami  aflectioii^  uf  |J|J 
blood-vessel  wsUb  liave  been  seen  but  rarely  by  Mauz  and  Pnwbatiog,  nil 
when  jipesciit  tliey  sLtiiuHl  unim)Mir(uuU  A  amiiection  Itotween  Am  itJ* 
the  retinal  lwiin>rrlui)tt»  is,  thurefon',  doubtful.  In  two  casn,  one  ("era  b;  1 
von  dur  Luau  utid  ciie  otiicr  iby  oiywlf,  cuti^tatiitiooal  fypbitis  vw  \tm^  j 
but  no  coiinei^t  I.Mi  with  It  eoiild  Ih'  jiruvwi.  The  ranit-  niiitt  bt;  stated ' 
cerning  malaria,  which  prw>ecl«l  the  tvtinal  affection  in  a  tswc  ^udied  bj] 
Sclitilze,  although  Kries'  tia»  de.-K-ribed  hemorrhagic  exlravu^tiuu  iui'iiivl 
vitreous  bwly  after  malaria. 

Tlie  ti'catraeut,  which  in  some  cases  has  been  of  eonsiderahlf  valw,  ii«- 
<ii<;ts  in  the  application  of  inunctions  of  meiwirial  and  iodine  uintinvnti.  U 
tlie  general  treatiueitt,  intinrrtioiw  followed  by  the  internal  adtninistnM'j 
of  indidiM)rp()ias<(iiim  oik!  Illatid'M  pills,  will)  iiijrRtioii.s  of  pilomrpine,  tun ' 
b<.-cn  etnpluYiHl.     LikiiI  di'pKtiun  by  nieunsof  the  Ilcurteloiip  lei^rlt, and dt- 
rivntivoe,  in  tlie  ^liape  of  blisters  and  foot-baths,  have  Muietiuieo  been  tiwL 

U.    BBTINrnS  ;    CHORIO-BBTINITIS    (HVPERPLASnC    Ta\DMATIc),   MSI- 
NITIS  BKU    CHORIORETINms    (H^TKRPI-AOTICA    TEUiniATlCA). 

Penetrating  wouuds  of  the  e\-ebull,  tlin)ug;h  which  Miiall  foreign)  bodiM, 
particiiUirly  piitxM  of  puTci lesion-caps,  have  made  their  entrance  (rarelvKO- 
tusionj,  may  prwliK-e  ehronic  prulifcrattug  processes  in  the  retina  or  ia  the 
rotioa  and  ohorioid.  Thow  may  lead  to  considenible  emigration  anil  pro- 
liferation of  round  celUand  to  the  fonnatiunof  nuDierous  ut-w  blood -vf»«l> 
and  granulation- tissue,  which,  tumor-like,  projects  into  the  vitreous  bodntod 
Is  changed  Into  councollve  tissue.  Such  proo<?»<«  I  designate  hrpenilafcic 
traunmtie  retiuitiH  or  diorio-retinitis.  Clinioally,  tho  symptvtm-uiinpkx 
kii'iwu  iiH  antaiinitio  c-at's  eye  Is  developed  iu  hiicIi  eases.  lu  an  eve  tbu 
h  gi-mi'olly  blind,  and  ut  time!!  free  from  irritation,  certain  eluuiges  imt 
iipiKsir.  Thf  anterior  portion  may  seem  normal.  The  pnpil  nu»v  be  soiM* 
what  dilated  and  the  iri*  lint  slightly  movable.  The  dioptrio  media  ar* 
elear.  Iu  nuch  an  eye  an  intense  whiti!*li-yellow  or  nthlisb- white  reilla 
coming  from  its  deptli  can  lie  readily  recognixLil  with  tlie  nnsaststul  ^ 
With  the  oplith»linoHi<i<|K-,  (•3|H*i'ially  with  rlie  direct  !m:^^,  wintish-yelhiw, 
tumor-like,  nothilar  mas.'ws  enn  be  rooogniiicd  projecting  into  the  vitwom 
body.  In  these,  neoplastic  hlood-veswis  can  be  usually  obrter\*«l.  Sueh 
conditions,  when  seen  in  children,  may  produce  a  clinical  picture  Ukediat 
of  glioma  endophytnni.     These  are  tho  msi^  known  a*  [VH^udo-glloina. 

Commonly  au  error  in  di6t<i-ential  diagnosis  is  not  likely,  since  tJierei* 
a  efiuieal  history  of  injury.  There  are,  however,  exceptional  eases,  in  wbiek 
there  h  no  mieh  hL-ilory,  a.>4  patients,  esjiocially  children,  deiin-  t4i  oonocil 
any  itueli   happcniug  for  fear  of  iinuieUmeut.     Frei^iieutly,  aliu,  in  (wA 
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cases  we  are  unable  objectively  to  cleniunHtratc  the  poaition  of  jienetratioa 
»f  a  Ibreign  IwkIv.  Tliis  is  jwrtii'uhiriy  sii  wlicii  a  !*ingk'  jiiw-f^  of  a  ])er- 
c-ib«ii>ii<ca|),  for  cxampk,  luut  ixiRtralctl  into  the  rvflKilI  through  the  st^leni, 
III  siicli  <.»sc  vtv  arc  ixiiisultcti  wccki^  or  iitoutlus  aAcr  tlic  acciUt'Dt,  b;r  wbtcb 
time  thf  lAsKv  of  i^'ritruDci.-  cmi  no  longer  Ik-  *iot<?ct«l. 

.Siuoc,  furtlicrniun',  titi-  tcuHion  luny  bo  dimiiuisticd,  and  in  soiue  iuslancGS 
iiiflaoimatory  pru<^«s^*cs  Iq  the  retiua  and  cliorioid  »my  be  iiicrvflscd,  iri  the 
verv  rare  Konoi  of  tru«  f^lioiua,  tlio  iiiaktug  of  a  correct  Jiii^usia  la  at  lioics 
extremely  difliculi  or  totally  im|>ii.S!«ibl('. 

If  tlie  hyptTplastic  jirmi'sw  i.<  not  promptly  nliorted  by  onncleation,  it 

erally  induces  an  iricJo- pyelitis  with  n  t«lioiis  course.  One  syneclna 
""develops  aAer  another  without  any  Hyniptoma  of  iriitalion.  and  cyclitic 
protliiotH  beliiud  tlie  lens  interfere  witli  the  iusjKxrtion  of  tbe  interior  of  the 
ey«ba]).  The  pupil  ofteu  bt>oomefl  oocludecl,  tli«  eyeball  grown  softer  and 
8uui)K-r,  and  animor  Indhar  phtbi!<i»  (mon-  oHen  |>ainftil,  wimplt-te  pbtliim 
bulbi)  i*di.'Vvlopi'»l,  and  leads  to  the  formalign  of  ii  patiit'id  stomp.  I  liuvo 
Ken  a  numbL'r  of  Htich  outeti,  one  of  wbJcb  conceniod  tbe  rcliiia  alone  and 
was  produced  by  a  eontu^ion  from  the  horn  of  a  oov,:' 

A  case  of  hyperplastic  traumatic  chorio<retinitis,  produced  by"the  pene- 
tratioa  of  a  piece  of  percussiou-cap,  I  have  dcscribtil.'  I  have  reproduced 
thia  inten^ling  case  on  Plate  VITI.,  while  PlnU-  IX.  bUows  a  case  of 
iiy)H?rpla.<ttic  rctiniti.s  with  detachmont  of  the  retriio,  wliich  I  have  altM 
ifported.' 

lU.    BETISITIS;    CHOKIO-RETIKITIS   (HYPERPLASTIC   SECONDARY),    RSTI- 
WITIS  SBV  CHOBIO-KETINITUJ  (hVFEKPLASHCA  SBCUSUABIa). 

If  such  a  proceiw  of  proliferatiou  m  alwve  described  oocum  in  the  retioa 

or  in  the  retina  and  the  diorioid,  after  buig-fontimifd  ptiriileiit  prrxesttes, 

a»  in  chronif  ptiuuphtlmlniitiu,  or  in  Iriibi-v-yrlitif  or  irido-cborioiditii^  pi^o- 

t«M9es  (Mpficially  wbcn  thoy  have  caiii^ed  a  dotoohniont  of  the  rrtitia),  I  term 

Ibe  condition  one  of  Jtocoiidary  hy|>orplasl)e  retiritis  or  chorio-retinitis. 

Of  this  aftectiou  we  may  diHint^uish  two  ^^ups  : 

1.  Those  which  develop  fi'uiii  subacute  or  chronic  panopbtbalinitit,  or 
which  appear  in  the  later  tttagi^  of  an  acute  panophtlmltaitin.  Tbc«c  oom- 
monly  are  of  no  clinical  iDtere>«t,  liecaiiw  the  byiieqilastic  pnK-cjw  mniiot  be 
clinii'ally  dcuionstnit^Hl,  t^ince  the  eye  ha>^  been  prcviouKly  altc*rcd  in  aucli 
i«  manner  tliot  it  is  impossible  to  look  into  the  vitreous  obamber.  8ncb 
a  s«v>ndarj'  or  panophtbalmitic  hyperplnstlc  retinitii!  or  oho rio- retinitis 
cannot  clinicalty  Ix?  dia^iu^ed  from  tlie  foregoing,  and  repreaeiiti^  an  in- 
teresting anatoQiieal  condition  which  mar  bn  found  at^ideutally.  I  have 
published  two  such  cesc^  and  glvfii  dm\ving>i  of  them  in  my  paper  above 
mentioned. 

'  Aichir  ntr  Augonhdlkundci  Bd.  xi.  S.  114. 
■  Roapmwjr  Oeslo?  Akadomii,  ii.  40. 
»  Archi*  ttir  Au^nlioilkuudc,  Bd.  xx\. 
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2.  Those  which  are  develojjed  in  irido-cyclitiB  or  irido-diorioidilu  with 
amotio  Ktiuiv,  and  in  vvliidi  but  raivly  th«  <)ioptric-  nit-dia  are  siif1i<'i«'ntly 
clcur  to  pcnuit  uu  utiscn'atiua  of  this  hypcrpla;«ti<:  process  in  the  vitreons 
cbaniljpi'.  Sucit  <-uiii«  luuy  iippcar  so  acarly  like  glioma  that  tJiey  have 
rc[)oat<<lly  bc>(rii  dc«t.Tib«d  ns  such.  Tli^y  have  ako  KiippliM  a  great  number 
ul'  iuittauiX'H  of  sO'Oalled  pgeudo> glioma. 

XXtt.    PIGMENTAEY  RETINITIS   [RETIXITIS  PIGMENTOSA). 

Pigmenlan*  degeneration  of  the  retina,  or  eongf^itttl  pigntetitary  reti- 
nitiit,  conHint^  nf  a  [KLthnli^ical  nltenition  of  the  l)l()od-v(.'»«'1  ^'nlls,  an 
innidions  pruUfomtinn  of  tlii'  linpiHirtin^  tit^iie  of  llie.  retina,  with  atrophy 
of  the  ntTvoiiB  elements,  and  immigration  of  pigment  from  the  pignient- 
menibninc.  On  account  of  the  minierous  bUok  aiiots  whioh  luiiially  appear 
ill  the  tt|uatonal  Pfgioii,  it  generally  products  a  diaracteristio  oplillialiuo- 
scopic  pictun-.  These  !*iiola,  which  luok  like  boiHMUDrjHi^cIcK,  partly  cover  ^ 
the  blcjiwl-vi'imH.'la  uitd  gmdimlly  ertiep  towiinU  thv  pi ji^tt-riur  ]wlf  of  llic  cy*. ' 
The  optic  d!sk  appeniv  [)e,\\'n\  and  in  dirty  whitish  yollun-  in  tint.  Th« 
hl'ind-vessels  of  the  jHipilln  are  attcnuatol.  Subjectively,  thediso(t»3  pro- 
duces night-blindness.  CVntral  visual  acuity  is  pre8er\'e(l  for  a  long  time, 
though  the  viHual  field  becomee  increadngtyeonimc^cd  conre-ntrionlly.  The 
Wimlition  is  the  result  of  a  oongenital  binocular  dir^enne,  which  t.'^  generally 
de[K!ndent  iiixin  coiiKanguinity.  Ah  a  nih>,  it  fnrmn  n  much  more  sharply 
defined  and  typioil  diaeu.'«>pifUirc  than  ajnMjthrr  retinal  affection.  Lelwr' 
him  gatbert^l  tiidi  vAiK->i  and  prujterly  classeil  tliem. 

During  iny  work  I  have  (teen  sevi-nty-five  cases  of  this  disease,  those 
which  I  saw  as  an  n^^istant  not  being  eoiintEKl,  tiinee  I  have  no  data  nliuut 
them.  Between  1883  and  1893,  out  of  eleven  tliouaaiid  Bvc  hundred  and; 
fifly-six  [mtientfl,  ten  c&aea  of  pigmentary  retinitis  weiv  admittLtl  lo  niv 
clirii<-.  In  my  eliniol  dis[>en!«ry  during  the  name  jKriod  I  s«w  thtrt<^^n 
out  of  forty-seve-n  tJirniHand  five  hundred  and  t«Tnty-one  iialicnta.  la 
my  praclicx"  n»  Koyal  Provincial  Ornlist  and  my  private  work  combined, 
1  have  during  tweuty-slx  years  (?ceii  firty-two  cases  of  pigraenlarj-  dt^-u- 
eration  of  the  retina  among  one  hundred  and  twenty  thoufian<l  {tatients. 

In  thiB  list  there  were  a  nnmbor  of  auomaloue  funus  among  whieh 
were  caeca  with  a  typical  characteristic  uphlhalinoscopic  picture,  but  with 
aiioraatou»  sulyo<'tivc  symptoms, — namely  ; 

(a)  Cases  in  whidi,  although  thore  are  no  other  compIicnUoo*,  and 
the  contmction  nf  the  vieiial  lield  in  irregular,  central  visnni  nx^aity  is  eon- 
siderably  rcd««xl  from  the  Ijeginning.  This  tyiH"  ofien  shows  nysti^- 
muB.  Such  cases  are  not  rare ;  von  Groefe  *  and  Donders '  have  tnentioned 
them.     Pagensteohcr  *  has  even  gone  so  fiir  as  to  separate  these  oaaee  Ikota 


■  Arctiiv  fUr  AugciihoJIkunde,  Btl.  inl.,  1,  H.  SI4. 

>  Ibidem,  Bd.  11.,  2,  S.  28S. 
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the  typiral  form  of  pigraenlary  degcncmtion  of  tlw  retina.  T^lwr'  hns 
deM-ribi*!  five  siicli  cases,  (A)  Cases  with  diaraoteristir  ophtlmlnioscopic 
symptoms  nu<l  normal  central  visivu,  but  with  irrefi^iilar  coutractcd  visual 
field:.  Exutnples  of  tJiis  tyjie  have  been  i-ejx>rte(l  by  MaiUhner,'  von 
Griwfe,'  and  Mooreii.  (c)  Cases  wilb  tyi»ical  opIiihaliiioscniiHc  symptoms, 
nortmi]  (fulml  viaiou,  and  muociitrlc  TOiitrai-tioii  of  tlie  visual  licld,  with- 
out iiigiit-hliiiduc-M.  {<l)  Typical  caw»  Ju  which  day-blind ni'ss  instead 
of  night-bliiKliifM  is  obscrvtxi.  Such  a  cusc  has  been  tsecii  hy  IjL'bvr,* 
UDother  by  Hnasc,*  aud  n  third  by  de  Wcckcr.*  1  liava  observed  such  a 
ra.<«  in  an  hysterical  vromau. 

Anotliei'  f(n;al  cla»s  is  that  of  cases  cxhibitiiig  typical  diaturbaace  of 
fimctiou  associated  with  aiioinntoii^  o|>iithal>ii(iMH>j>ic  i4yiii()lum».  Tbii«  is 
divided  into  two  types :  (a)  wiws  in  which  no  pigmcntntion  is  fotmd, — 
Bucti  have  been  Hron  not  iofretpiently ;  and  (b)  castM  which  give  the  oph> 
lliaJnitusoopic  picture  of  a  simple  diaseminatel  chorioiditis.  Such  ex- 
aiii]>li-»  haw  bcvn  described  by  Mooren  and  Picaid. 

A  third  cjaas  is  coin|K>sed  of  cases  with  auomaloiis  ophthalmoscopic 
■fmploniB  aud  fiiiKrlioiiul  distiirluintiat.  To  tlu^s^  1)L>Ion^  llitt  by  tio  nieauB 
nre  typts  of  cuu^cuitul  luublyopiu  ami  uinaiiroKta  iu  which  (bv  iuiuiigratiou 
(^pEgment  taki'tf  plwx-  much  lutvr.  Leber'  hatt  uUdTVL-d  no  lv£8  than  lill«en 
exampl(«  of  thia  b.'pc. 

Tii^  oldest  iinatoniical  illustrations  which  are  probably  meant  to  depict 
I  pigmentary'  degeneration  of  the  retina  are  given  by  von  Animou^  in  Figfl.) 
9  aud  ll^  on  I'late  XIX,  Theit  is,  however,  no  statement  n^rding  ihe 
history  of  these  eyeballs.  The  name  of  "  tigered  retina,"  as  montioned  by 
Leber.*  I  cannot  find  tn  von  Acnnitin's  IkkjIc.  Mont  of  the  subsequent 
noatomicul  d(»cri|)ti«ii5,  which  have  brought  out  some  important  &ctts,  deal 
either  with  cyebnlls  withunt  a  previous  history,  ae  in  von  Amnion's  case,  or 
Viit\i  cyebalU  that  have  come  f'rum  iuJividunk  who  did  not  stifik-  frum 
iypi«il  pigmentary  dt-genoratiun  of  the  ii'tiua,  but  from  the  eecondai'v  pig- 
uentalioti  of  the  it-lJuu  which  ucuiir^  iu  >iu'ioiui  cye-alfect ions. 

TIm!  first  anatomical  do^'ttption  of  casi.'s  diagnosticated  dunng  life  was 
given  by  Maes."  Tliis  waa  baaed  upon  two  cases  observed  by  Dondere. 
Araew  helieved  that  the  iftinnl  pigment  ninie  from  the  chorioid.  The  best 
and  most  exact  dcstrription  h  ihiit  given  by  lielwr."  The  case  was  tlmt 
of  an  eye  with  congeuital  amanrosin  and  typical  pignieutary  degeneration 
of  thf  retina.     He  found  atrophy  of  the  nervous  elements  of  the  retina. 


*  Lo«o  oilalo.  '  OphtliAlinologf . 
■  !.*<•<■  tilxit'i.  *  Loco  dUlo. 

*  KHoiM^lic  UDtiaubUller  fSr  Aucenhoilkundu,  Bd.  v.  S.  228. 

*  Tnuto  iltw  Maln<3<f*  civ*  Yi'iiJi. 

'  An-liir  fur  AiigniMlliunilr.  Btl.  xr.,  R,  6.  1,  atiil  Bel.  xvii.,  I.  H.  826. 

*  KlinWhn  I)anteltii[iii>nii. 

*  {inefn  utid  Surmi^cli ,  Dmidbuch  dvr  gOMmml«D  Aug?tiboilkuad«i  Bi.  V.  S.  30. 
»  Insugum)  IKw^rtotion ,  Virwht,  18SI. 

"  AreUiv  ftlr  AuKViiMlktitide,  Bd.  sv.,  8,  S.  T. 
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iu  coiitpadistinction  to  pigmentary  degeneratiun  of  the  nrtina,  in  wliicb 
tiicy,  as  a  rule,  are  quit-lily  destroyed.  Wageomann '  bns  siiown  Uiat 
a&or  division  of  the  cilian-  blood- %'«i9£ela  in  nibbita,  in  oonxequonw  of 
tltc  JDUrruiitioD  of  the  chorioidai  circulatiou,  a  dejieueratloo  iu  the  rotina 
with  iiumiiiratioti  of  pigmf;ut  into  it  from  the  pigmrat-lsyer  results.  He 
uses  these  tiiidiof;):  qC  his  cxperiiiieutti  ou  auiiuuU  lo  explain  the  ori^u  o( 
th«  retinal  plg^«ut  from  the  pigniL'tit  mL-mhmne,  and  thu«  partially  «ii]>- 
porte  hiri  opinion  of  the  cUai'acter  of  (wu^dIiilI  pign)4>Qtary  degeneration  of 
the  retina.  He  do(s  nut,  however,  consider  it  L-orrect  to  take  these  ex)ieri' 
mental  results  aa  an  undoubted  answer  to  the  question  of  the  |iatho- 
geoesitf  of  pigmi-Dtary  dcgcnorutiuii  of  the  retina,  iMtlieving  that  for  this 
explanation  further  nnatotuicnl  examination  ii^  roqnitvd. 

From  all  thi»  it  is  clear  that  a.  fiDal  decision  regarding  the  true  nuture 
of  eongenitat  pigmentary  de^ucration  of  the  retina  c&nnot  yet  be  givm, 
and  that  a  further  series  nf  ril)i(t^i-\-atioQs  must  be  made. 

On  account  of  tlie  pigmnnt^  tlie  appoarunce  of  the  jiapilla,  the  changes 
in  tile  blocxl-ves»<el!i,  and  the  conditions  of  tiie  chorioid,  tlieophtlialui<»oopic 
picture  in  t^'piral  canen  in  characterlBtic. 

In  typical  caj«e^  the  pigment.  ivbi<^  is  de^.'p  black,  appciars  in  great 
quantity.  It  is  espeoially  accumulated  tn  the  equatorial  region,  nod  de* 
creoMM  towards  the  ora  uernita  and  tlie  jio^terior  polt-  of  the  eye.  As  a 
rule,  it  follows  the  eourae  of  the  bluud-vc:«<i-Is,  a))pcaring  at  times  in  large 
mai^tM.'S  in  their  blfurciitioiis.  FTfcpiciitly  pigiiK'tit-ti|iot0  cover  ]>ortions  of 
the  blood -W-iwelB,  from  which  tliey  penetrate  to  the  innermost  layers  of 
the  retina.  These  pijrment-spols  arc  generally  s|iindle-»hni>eil  «r  appear 
like  corneal  corpuscles  with  numerous  ofTehoots  which  branch  and  anasto- 
mose %vith  one  another.  Between  them  lie  spaces  that  are  devoid  of  pig- 
ment. The  pigmeat-9|)ot6,  which  vary  in  sisce,  are  generally  of  au  irregular 
tihajie. 

The  quantity  of  piginunl  found  in  the  retina  is  generally  pm)K)rtionate 
to  the  gravity  mid  the  dnmtton  of  the  dieeaiioprocesa.  Yet  there  an  cases 
in  which  tlie  development  o(  pigment  ia  extreme,  and  otlicrs  iu  which  it  is 
so  slight  as  lo  be  out  of  all  |>ro)>ortion  witJi  the  other  symptoiits,  eepeeially 
Ttaual  disturbance.  There  are  even  <■«««  of  congenilitl  pigmentary  de- 
generatiun  of  the  retina  in  which  tlie  pigment  may  bu  mi»«ing,  or  nt  least 
doee  not  develop  until  many  years  oHcr  birth.  In  some  anomalous  typca, 
in  which  ccmtral  visual  iieuity  is  greatly  reducetl  aud  which  are  complicated 
with  nystagmus,  large  Mack  pigment -s|)ot.s  that  are  round  or  irregidar  in 
»jiaj)e  are  at  times  found  in  the  niacnlar  region,  Scliweigger*  lias  observed 
Biieh  cases. 

The  papilla  appears  pale  anil  of  a  dirty  yelton-ish-white  tint,  as  if 
covered  by  a  thin  mist  or  veil,  presenting  the  sime  apiiearance  as  it  does 


*  1jo»>  ciut'.>. 

■  KlinucliH  Uo>>b«climngen. 
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in  retinitis  atrophy.  The  jibysiological  pxcavatiou  aad  lamina  cribrosa  are 
not  visible.  Th«  colurof  the  pnpilla  luiiy  somt'tiniut  hksuiul-  9fvcral  aliadva 
from  oomial :  it  may  be  more  gray,  or  more  yt-llow,  while  ^omotiim.-a  it 
is  somewhat  reddish.  Always,  liow«vcr,  the  color  js  dull  and  its  eiirfooo 
se^ms  dirty.  It  uover  as$um&B  t)io  sliiniiifr  white,  ^lo^y,  like  silk,  or 
b]ui:ih  or  ginyiali  (iu  white-  light)  color  of  the  aeurttic  atrophy  as  caused 
by  cxtra-o«ular  dii^'aacs.  In  most  cuscs  n  narrow  |)ale  hjilo  Mirrouiids  tlie 
|M|iilln.  it«  cnttse  )>fiii;|^  tlu^  docotorirjitioii  of  th«  |tigi»nnt  e|iitlK-liiim.  Soiue- 
timcT*  this  halo  apiioars  like  the  imp.  sppii  at  times  in  glniicoma. 

The  blood-vessels  are  always  thin,  thi*  arteries  being  more  so  than  the 
veins.  .Sonietiraee  they  are  accompanied  by  white  lines.  Iu  graveaud  far- 
ad^'anced  casea  the  blood-vessels  seem  like  red  threads  and  cannot  be  fol- 
lowed far  towards  the  ora  Berrata.  Iu  the  g;rave9t  types  tliey  may  almort 
disappear,  »o  that  it  in  baitly  ]«)«*ibk'  Ut  find  th<-'m.  in  »ueb  aist-a  they 
look  likv  white  buudn  with  pigment  niarginB.  At  tiince  it  may  happen  that 
eomi-  bloMl-vi.'HM.'U  arc  still  twen  »»  rt.-<l  Vuvx,  wliiti*  utiiera  have  disap- 
peared, or  that  one  blood-vcsBcl  disappenrti  for  a  vAt^'in;;  length  and  Ihrthcr 
OD  can  nj^in  be  traoed  as  a  red  thread,  thus  appearing  internipted. 

Changes  in  the  choi'ioid,  which  may  oecur  in  the  tnost  ty|)ival  cases  of 
pigmentary  degeneration  of  die  retina,  present  themselves  opbtbalmottoop- 
ieally  a.<i  the  so-rnllcti  ti^sAellatcd  fimdiin,  whieh  ir  due  to  the  dark  pigmenta- 
tion of  the  intpr\-ast:ular  N|iHi£t).  This,  however,  i.s  not  seen  to  extend  uni- 
formly over  tbe  whole  eye-ground,  aoine  parts  a))pcarii)g  lighter  lliau  othera. 
At  times  the  larger  chorioidal  hlood-veswU  arc  also  found  to  have  white 
margins,  this  being  cauetd  by  scleroeis  of  their  walls.  In  conaequenee  of 
tlie  i>art)al  decolorizatioo  of  the  prgmt?nt  L-pithyliuin,  some  jiale  yellow  or 
yellow-white  spots  and  some  browa  or  black  points  may  be  sccu.  Further- 
more, some  bright  sliiuing  »pot»,  that  are  pml«d>Iy  excre*coii«»  of  tJ»e 
lamina  vitroa,  niny  bo  found. 

In  t>'pical  eases  of  congenital  pigmentary  degeneration  of  the  retina  a 
oonoentrie  coutraction  of  the  visual  field  is  found,  while  the  normal  oentral 
vision  is  preserved.  There  is  night- blindness.  Central  visual  acuity  re- 
mains almost  intact  for  many  years,  so  tliat  it  may  hap]ien  that  although 
the  jutient  cin  no  longer  guide  himwlf,  yet  he  mn  read  the  fmwtl  print. 
Usually,  however,  though  more  slowly,  central  Ytsiial  acuity  also  suffers. 
In  ciuoraalouM  cases  central  vision  may  be  ootisidcrably  redticeil  from  th« 
beginning,  thus  at  tinus  producing  n^'stagmus.  Tho  typical  conditioD 
combined  with  congenital  amblyopia  of  dif!cn?Dt  d^rees  or  total  amaurosis 
may  even  he  found. 

Xight-blindnesH  if*  the  most  prominent  symptom  of  oongt^ital  plgmeo- 
tary  degeneration  of  the  retina.  It  may  exist  for  years  befoi'c  other  func- 
tional fli.Htiirbances  an:  nddetl.  I^ight-sense  is  diminished,  producing  so- 
call«l  toi'[H>r  retime.  Such  paticntti,  when  the  illumination  is  reduced,  as 
iu  the  evening  or  at  night,  recognize  Utile  or  nothing,  while  with  good 
lunpligbt  or  electric  light  they  can  see  well.  Night-blindness  is  seen  in  by 
ToL.  III.— 80 
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fhr  the  greatw  niiralipr  nf  ca*8  of  congenital  pigmentary  rlegpnnration  o! 
the  retina.  In  estrc-incly  rare  iustanccK,  iDsti-ud  uf  iiight-blimlneiis,  day- 
blinduess  combincil  with  liy[Nrra:»th(.i^iii  uf  tlu-  retina  niiiy  be  fbund.  The 
oobr-fiense  is  usimlly  iinallercd,  subjective  lighl-syniptoios  and  fhromojisiie 
being  roTP. 

Conceutric  contnurtioo  of  tbc  visual  field  is  one  of  tbe  moitt  coostiuit^ 
sjmptoros  of  the  oongtmitiil  type  uf  tlie  di^eeitc,  and  ns  sooa  a*  it  hoA 
ratfht-d  a  ftoracwhnt  higher  degr**  it  prfwluws  auch  grave  visual  disturb- 
ance that  the  atfeett*!  individuals,  allhougb  iihli'  to  rtad  the  (inert  print, 
Qiti^t  begdided  when  walking  in  the  street.  In  consequeooe.  the  gaxeof 
Bucli  pecipic  IB  restlesa,  they  being  ibrced,  so  to  s|)«ik,  to  feel  the  ohjeeia 
with  the  centre  of  their  visual  6eld  as  with  feelers  iu  order  gradually  to 
determine  tlie  general  picture.  With  good  central  vision  the  diameter  of 
the  visual  field  may  sink  to  from  teii  degrees  to  sis  dt^giirs  antiind  the 
fixation -iKtiiit.  In  a  few  cii»os  tlie  tHintractiuu  of  tlie  visual  field  m  ijuite 
irregulitr,  while  in  raro  instances  a  Hng-shnpod  delect  of  the  vieiial  6e)d,  a& 
has  been  obBer\'t<d  by  von  Gntefe,'  will  bo  found. 

Congenital  pigmentary  degeneration  of  the  retina  ia  frequeutly  com-' 
biiit.-<l  with  otlier  eoiigeiiital  diseases  of  the  eye  or  of  the  geneial  orgaitiMii. 
Among  the  eye-affeotiona  we  meet  with  congenit^il  di^eafies,  as  (oeiilar)  vhu- 
riuidal,  macular,  iridie,  lenticular  culnlmnia;  mierojth ihaluiufi,  irtdereniiar 
persiiiteiit  hyaloid  artery  {here  must  be  cios^'d  Neiiifcr's  eaae'  and  tlic  one 
which  I  reported  above),  lenticooita,  ectopia  lentif* ;  stellate  [MMtcrior  polar 
cataract,  [>ersi!;tent  L^jMiilar  arterj-  of  the  p^wterinr  polo  of  the  lens  {one 
cuiie  meutioued  above  from  uiy  own  practtee),  pyramidal  cataract,  aud 
llyHtJ^;mlB. 

Adpiircd  diseases,  a»  posterior  capsular  cataract,  poelerior  cortical  cata* 
met,  degeneration  of  the  chorioid,  may  be  seen.  Mauthner  lias  described  a 
unique  ouie  as  eliorioideremia.^  In  it  atrophy  of  tbeehoriuid  of  the  highe!>t 
degree  combined  with  pigucnlary  dcgencratioa  of  the  retina  was  found. 
SlrabiHmufi  is  rarely  obnerved. 

With  regard  to  affection.')  of  the  general  oig:aniivm  oombinc<l  with  pi^'f 
mentary  degeneration  of  the  retina,  denf-muti.sm,  deafnetut,  and  jiartial  dcaf- 
ncae  are  the  mo^t  frer|uent.  Liebrcich*  ha.<i  found  that  live»nd  eigiit-Ieuths 
per  cent,  of  deaf-miitcs  have  pigmentary  degeocmtion  of  the  i-etina.  Ac- 
cording to  Hocring,*  idiocy  is  seen  in  from  twelve  to  thirteen  per  cent.  Con* 
genital  mental  weakness  comes  next,  follow«i  by  riii«;fooepbalu(i  (one  case 
rejKJrted  by  Beyer'  and  one  by  Dengs').  Congenital  deforraitiis  of  the 
most  varying  kind  have  been  found  la  the  extremitits  of  individuaU  suffei^ 


>  Archiv  fCir  Ophtlultnalogw,  Bd.  k..  S,  8.  230, 

*  InsupUTal  DiHWrtatlun,  SUUibuiiB,  I60S. 
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iag  from  the  conilidon.  An  extremely  mrc  complicattoo,  described  by 
Belarminofl',  is  glmiooma  corabioed  with  congenita]  pigraentary  tlogpoera- 
tiun  nf  th«  I'etina. 

Thr  cour<c  «!'  the  disase  tit  nlow,  takrag,  m  u  rule,  fruin  thirty  to  fifty 
y«ire  before  li]itiilu<-^  rv»ulto,  wbioh  usiiully,  bowcver,  bnppeDS  iibotit  tJie 
litlioth  year  ol"  life.  Cnscs  hnve  bwii  do«-rib«I  in  whiffli  some  reniiiiuit  of 
vision  has  still  existod  at  eighty  yearsL  It  mentis  that  iho  anomalous  form 
of  this  dideflse  io  whii-h  uo  pigiueiit  imniigrntiuii  tAkes  placv  bits  a  »oiue> 
what  l»etter  jirognosii^  mid  niii.st  not  ahvnv^  l>c  iiiip|Kiacd  to  Irad  tn  bliiidiK'^. 
This  type  may  becnino  stAtionary  At  an  foi-Iier  period.  In  newly  born 
childien  suffering  witli  this  disease,  pigment  in  the  retina  is  found  in  the 
lareet  of  cafitv,  generally  making  it<^  Hp[)i?arsnce  in  the  first,  thongh  more 
especially  in  the  sixth  to  the  tiiglitli,  year  of  life.  AJmotit  witbout  excep- 
tion it  is  a  binofular  affection. 

Th«?  tirst  visual  diBliirbmn*  in  the  uight- hi  indues*,  with  its  well-known 
symjiltiiuK.  While  vision  in  daylight  appuint  mmuul,  sight  diminislica 
rapidly  at  dii«k,  «u  that  the  puiicnt  muuot  rfcognlxe  large  objects  nor  guide 
himself.  After  flii*  followii  a  periphend  contmi'tion  of  the  visual  field, 
which  may  boconie  moro  or  less  marked  aeofliiling  to  the  intensity  of  ilhi- 
tuinatioa.  In  comequence  of  the  gradual  diminntioD  of  the  visual  field, 
the  patient  iiierea.singly  Itm^  tlie  ability  to  guide  biiuiwlf.  Such  subjects 
continually  niri  into  .sumctliing,  and  th'itrofoi'e  bc^'onie  afraid  and  uncertain 
in  tlieir  movements,  even  though  tlietr  c^entrul  vision  may  be  iiitH(*t.  Latar 
the  visual  field  grown  more  and  more  narrow,  and  finally  (x^ntrul  vinion  is 
gradually  dimiiiL^hed  until  total  blindness  results.  Anomalous  vase»  that 
deviate  more  or  ]ees  from  this  typical  eoiiree  have  been  seen. 

The  real  eauae  of  this  deleterious  pnifesH  ts  unknown,  aiiil  we  must  be 
gausficd  with  I  he  enumerulioii  of  iht-  predisposing  factors.  Liebretcb  '  was 
tltc  first  to  poiut  out  di«  intlii<:uc<.'  everted  by  coii^ungiuiiily  of  tlio  |>areuts 
npon  it8  development.  As  is  Icnuwu,  tiiis  play»  un  trii}M>rtaut  r6/f-  in  tlio 
•ppeoratiw  of  deat-niutisni.  Liebreich  found  tluit  in  half  of  the  cases 
oonaanguinity  of  the  parents  roidd  be  demonstrated.  About  the  same  per- 
centage has  l>een  reported  hy  Beyer."  Moi-e  recent  obtjerratiouB  have  ebown 
tliat  (bis  percentage  is  too  high,  and  liave  determined  it  to  be  between  twenty- 
five  and  thirty  [rt  twnt.  As  pointed  out  by  von  Graefe,'  bE>redily  ]ilays  an 
iiuportaiU  j>urt  in  [bis  disease ;  one  or  two  genemtiotiA  may  eacUfH;  and  tJie 
diiteaw  then  renppmr.  Often  only  one  among  iK'verul  children  of  the  same 
|)«ren|j<  U  iiflVflt-d  ;  tin-  reverse  idwj  n*  poiwibk-,  wi  haa  been  obscT\'cd  by 
Riehter '  and  Slicvenart,''  The  male  sex  is  niori-  predisposed  to  it  than  the 
female,  and  the  i^mitie  race  more  than  the  ^Nryan.  It  is  said  that  it  is 
frecjnently  seen  In  Turkey,  Asia  Minor,  and  the  East  Indies. 


'  DfuUcho  KUnik.  IB'il,  Nr.  ft. 

»  .\nrhiv  fiir  UphlliHlmologiiT,  Bil.  iv  ,  2,  ?,  260, 

<  InauffUnl  UUfertacian,  J«iia,  182?. 

*  AiuiftlGad'Oculi«tiqu«,  t.  xvii.  p.  1C3. 


'  Inauguntl  I}!w«rtnlion,  IST2, 
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In  t/p!cfl[  cnscfl  tlkc  ditigaosiii  is  easy,  and  may  commonly  be  nuide  frota 
the  slatcnieots  of  the  patient  before  an  oplilhalmowcojie  is  used.  These  caws 
are  80  well  characterize*!  by  the  congenital  iippoiraucca,  tiii;  niglit-blimlneBS, 
tlie  concentric  limitatiou  oi"  the  visual  field  with  intACt  wnitnil  vUloD,  bj* 
the  cliaraotcristic  ojihthalmoscopic  pieturt  of  the  pigment  in  the  jwriphery 
of  the  retinn  ami  nlung  tlif  bIood-v*»*ls,  by  the  pale  veiled  impiUa  and 
the  narrow*  blood-ve«««:ltf,  und  by  the  miHtly  diffuse,  often  ]>unctatcd  de- 
oolorizntioD  of  the  pignicul  epithelium,  itiat  the  diaeoae  caaoot  be  easily 
confounded  with  any  other. 

It  iti  pUiiu  from  tlic  above  detailed  noiirHe  of  the  disease  th»t  trenttnent 
ia  uf  little  %'alue.  The  moat  diverse  methods  have  been  tried,  as  depletion, 
derivnuts,  and  rK<orl)ent8,  the  constant  current,  and  injections  of  strych- 
nine, but  without  success.  We  must  tiiercfore  be  satislted  unth  advising  the 
jHitient  to  wear  smoked  or  blue  glasses  in  bright  light  und  to  save  his  eyes 
as  mutib  as  ptmeibtu. 

ACQUIRED  PIGMENTARY  DEGENERATION  OF  THE  RET- 
INA (SPECIFIC  PIGMENTARY  RETINITIS),  DF/SENE- 
RvVTlO  RETIN.E  PIGMENTOSA  ACQUISITA  (RETINITIS 
PIGMENTOSA  SPECIFICA). 

It  is  undeniable  that  >n  oon»e(^"euoc  of  syphilis  (rarely  hcreditory) 
an  nlinoet  typical  form  of  pigmentary  d<^)icre(Jun  of  the  retina  may  de- 
velop. It  is  proliably  rare  for  all  the  typirtil  symptoms  to  be  fonnd  in  such 
cues,  aad  the  diaeuac  is  often  monocniar,  which  very  seldom  hnppeoa  in 
tlio  oongenital  type.  Piirthermore,  central  visual  acuity  is  nsuatly  di9j)ro- 
porUonately  reducwl,  ami  the  limitation  of  the  vinual  field  is,  a«  a  rule,  uo* 
perfectly  coni-cnlric.  There  ai-o  mws,  however,  which  are  like  tlie  typictl 
on<»,  and  I  do  not  doubt  that  sucli  Ibrnis  have  IxH-n  described  a^  typical. 
esiKvially  among  the  rare  anyitiuloua  cases.  Galczowski  goes  t«o  far  when 
he  claims  tliU  etiological  factor  for  ull  tlic  rases  of  ibe  disease.  Maunhardt 
tad  Kup^-1 '  state  that  in  the  East  tlicy  have  fr-oqiiontly  seeii  cases  which 
wen-  undoubtedly  developcil  oD  a  speciilc  baisis.  It  i*  pluin  that  in  sudt 
instances  nn  antisyphilitic  treatnjent  must  be  instituted,  and  it  is  almost 
certain  that  nil  the  cases  in  which  a  lasting  improvement  bus  followri-d  Uie 
exhibitiou  uf  iodide  of  potaaaium  belong  to  this  elas?. 

Wc  should  also  include  in  this  category  thow  ra*p«  in  which  ia  hot 
climates  pigmentary  degeneration  of  the  retina  lias  been  stated  to  be  de- 
veloped by  the  influence  of  to.>  bright  light.  That  it  i.^  ]>oft*ihIe  under 
such  circiimstamTs,  esp«'ially  on  board  of  ships  which  have  I>pmi  .■Jtationed 
in  tropical  coantriee  for  long  periods  of  times,  and  elmt  real  epidemics  of 
night-blind  new  mny  dev-iIo|),  arc  well-knowu  futts.  Yet  it  is  not  proved 
that  the  typical  pigmentary  degem-i-alion  of  the  riTtiiia  lias  ever  been  pr*>- 
duced  in  this  manner.     Mauthner'  fimnd  the  eharacteristic  subjective  and 


'  Lvoo  oitato. 


'  Loco  ciut«. 
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objeclivc  symptoms  of  pigmentary  defeneration  of  the  retina  in  one  of  the 
mouy  soldiers  who  had  dcvelopwl  uiglit-blindiicw  tu  Mf^xicn  frtmi  iong- 
coniinurd  linrclt<hi|jft  iN-iioitl)  tlii.-  glowing  mm.  It  i&  to  be  rcgrcttul  tliat 
he  did  not  linvc  tUr  oppominity  of  oxnmining  any  more  of  these  soMicK. 

Secondary  pigmpntary  deg«iM>ration  of  the  retina  is  a  terni  lliat  ran  be 
given  to  castw  in  which,  alter  mi>re  or  lew  protracted  ftcvere  jmthuluKiial 
proccases  in  th<^  uvea  snd  in  lh«  external  layers  of  the  retina,  [►iginent 
itn migration  takes  place  into  tlie  inner  layers,  and,  following  the  course  of 
the  bloud-veitiieli^  pntduoM  a  more  or  less  typical  pii-iure  of  pigmentar)-  de- 
guueratiou  uf  the  retina,  lu  tht-cc  ty()ea  tiie  appcarauei;  of  the  blood-V'Cssela 
and  tiic  {mpillft  may  be  similar  to  that  rieea  in  pigmentary-  dcgcnemtioo  of 
the  retina,  no  that  it  is  somctimo*  very  difficult  to  miike  a  ditlercntiat  diiig- 
noeis,  which  mii»t  eonimonty  be  based  on  the  anamnesis  alone.  Two  groups 
can  be  distinguished. 

1.    PIOMEVTARV  CHOBlO-RETINirre  (CHOBTO-RBTISITIS   PIOMBNT08A). 

Ill  this  sSeetiun  the  primary  #at  of  the  {latliolngical  diaiiges  is  in  the 
clioriuid  and  the  pigment  cpithdium  of  the  retina,  the  latter  of  which  par- 
11^'  atruphiirK  luid  [wrtinlly  proliferates,  prudticing  yellow-white  and  black 
tliat  are  visible  to  the  ophthal moseope.  Fnrtbcrmure,  more  or  Ie«a 
cireiimaeribed  exndations,  which  lead  to  agglutination  and  union  of  tlieee 
two  membranes,  are  formed  between  tlie  chorioid  and  the  retina.  There 
in  alsi>  formation  of  c<:»nnective  tissue  with  proliferation  of  the  stroma  ele- 
mentt,  followed  at  timet  by  atrophy,  ehanges  in  the  blood-veasel  walls,  and 
the  formation  of  excreseenws  on  the  htmiiia  vitrea.  Thew  were  the  results 
of  the  examinationtt  made  by  i*o(ie,'  Fonster,'  Kndnew,*  and  Iwanoflf.* 
Tlia*  ehanges  may  be  diffiiw  or  may  di'\'clop  in  circiimBeribwl  foci  in  iho 
periphery  or  near  the  posterior  pole  of  the  eye.  They  are  mostly  dcfwribcd 
aa  a  ehurioidnl  affeetion,  since  the  mwt  important  changes  take  place  iu  tbo 
cborioid  and  in  ttie  pigment  epitlietium,  whieh  formerly  was  considered  a 
]iort  of  the  ehorioid.  They  are  generally  elafuted  as  dinwminated  areolar 
chorif.iditis,  etc,,  or.  in  acrordam^  with  li^'Wr,'  are  ealkd  external  retiniti?, 
or  disseminateil  pcntrnl  and  {iifTuNc  rhnrio-retinitis. 

Sinoe^  however,  the  pigment  epitlx'liam  muot  t>e  oonitidered  aH  a  part  of 
the  retina,  and  as  !«rioii»4  cltan^cs  in  it.  sncli  as  eofteniog,  atrophy,  and  pru- 
literation,  may  be  indueed  as  well  by  retinal  as  by  eliorioitkl  disoae^c^,  and, 
moreover,  siiK>e  it  eannot  bo  ascertained  by  ophthalmoBcopic  examination, 
visual  disturbaaec,  or  anatomical  atiidy  in  the  coses  belonging  to  this  ela&s, 
whether  the  gradual  oJiungut  iu  tliese  luenihmnes  and  the  pro«liict.4  of  inflam- 

'  Wiirzburitpr  tnedieinin*h<'Z('itBrhrift,  186a. 

*  Ojihlh»lmologi»clip  Bfilriigp,  18B2. 

*  ArchW  ftirpnlhrilocischp  Aniitotnii?  utid  Phyiiologiu  ujid  kl)ni«chu  M«dicin,  Bd.  xlTiit, 
S.  4S4. 

*  KUiiltcli?  HonnC«bUt(cr  Air  Auct^nhcllkURtlo.  Bd.  tII.  S.  4T0. 

*  Gnufc  und  S«eraiich,  Handbuch  der  gfcammten  AugeDhoillEUnde. 
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itiution  atiJ  jM-ulilVi-atiou  originally  atari  id  the  dioriokl  or  io  die  rctiaa 
M'])imitvly  <jr  comljinwlly,  it  ^vms  I)pM  in  olass  In  this  eatpgory  tliose  <»»«*  in 
whioh  n  s^x-oiwlnry  i>igmci»t  inirnigratioii  into  the  inner  layers  of  the  rcUna, 
with  other  characteristic  changes  in  the  ri'tina,  oc-cuni,  uiid  to  jitacc  cases  m 
which  no  distinct  chaap«3  take  place  in  the  rt-tiiia  (especially  no  pigmcDt 
immigration)  under  the  head  of  cliorioidal  ili^-sM.-. 

Etiological ly  we  may  in  th4?se  aflinniond  diffcpeutiato  hetwecn  cases  baaed 
ou  hereditary  or  ac<]uii-«l  Byphilis  (which  rejireai'nt  Uiw  larjjy  uttjurity), 
those  wtiidi  Jcvelop  with  anomiiliMs  of  mcuslruatiou  nt  the  period  of  puberty 
or  iu  thi?  <'1  imiictcric,  and  tiioHc  whldi  iit-ciii'  in  jirugnt!*»ivv  nivopiu  witli  ex- 
tensive Btnpliyloma  ^iclerse  poetienm  Seai'iMi!. 


II.    PIOMBNTARV    DKOKNERATION  OF  THK  KETIK*.  IN  DEUENKBATB   KYG8 
(nFMEKERATIO  HETIJI.R  PrOMENTOSA    IK  OCDI^  DEGEKERATO). 

Here  an;  clusw<l  the  nti^vn  in  wEiicli,  after  gra\'e  [natliologlcal  jiroucascs 
in  the  blin<l  and  dcgeiici-atcd  eyeball,  pigment  immigration  lutn  the  retina 
take*  plnee  aiid  h  fonnd  noiidentnlly  ituriiig  anatomical  exuniinntton.  ThcM 
cases  arc  nf  no  dinicnl  interest,  stnne  they  i-annot  be  cUnimlly  diagnosed. 

This  tyjie  ol'  csfics  is  found  assiK-iated  with  indu-c-tioriuiditis,  pupillary 
ocoliiBion.  atrophic  and  phthisical  eycbalU,  adhcrout  teiiouma,  corneal  and 
scleral  stapliylomata,  cii-sKphthalmos,  ete.,aud  oft#n  ftirnisUe*  good  material 
iu  which  to  make  jHithulugical  anatomical  I'e^earclics  regarding  pig^nicnt 
iuuDigratiou  into  the  retina. 

XXriI.    RYPinUTlC  retinitis  (retinitis  SYPHILITICA). 

Until  recently  Ihcrc  existed  a  doubt,  even  among  the  moat  prominent 
opfathnlinologiste,  as  to  the  existence  of  a  disease  of  the  retina  inde|>e[>dent 
of  the  chorioid  that  in  dei)cudent  n|H>n  wyphilis.  The  existence  of  sueJi 
a  disease  was  often  denied,  although  it  had  been  eKccllciitly  dcscribctl  in 
1859  by  JacobBoii,'  was  seen  later  by  Mworcn'  «ud  MaiitliniT,'  and  had 
been  pictured  by  Liebreieh.*  Foretcr  wtui  the  most  nitlent  authority  in 
opposing  an  indei)cndciit  syphilitic  retinitis,  and  described  the  condition  in 
hit»  classic  article*  aa  a  «yphilitic  chorioiditis.  He  maintaiued  hi*  Ix-licf  iu 
regnrd  to  It  at  a  Inter  date.*  The  same  poBition  waa  snbsefjuently  taken  by 
Hock'  nnd  i»artially  by  Leber"  and  Schmidt- Kimpler. 

On  the  other  hand,  syphilitic  rctiuiiin  ba»t  been  aasertwl  to  oamr  with 


>  Etoi^beTg«F  irudiciniKiho  Jahrbiicher,  Bi.  t.  B.  3S3. 

*  OpbthAlinologUclM  BMbacfatuagwi,  ItWT,  S.  2t)T. 
'  UphlhulmMropio,  1868. 

•  Allai,  IitTO. 

•  Archir  flir  Aw^cnhellkuiide.  Bd.  ix.,  187t,  8,  33. 

*  Gm«fr  und  Sn^mWh.  Unmlbm-h  der  icwaTiinitttii  AufnnhaillniDdu,  Bd.  riL,  16T7, 
S.  192. 

t  Wiener  Klinik,  Bd.  H.,  181(1,  3.  108. 

■Gn«ft!  und  Sa(.-R)itcli,  IlBiidljudi  dm  geMuiimten  Auganfaullkuiide,  Bd.  v.,  ISTTi 
8.  SIO. 
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;g0Kt  frequency  \>y  Olf  Bull,'  iinvtog  been  present  in  half  of  all  tlie  Hy|ilii- 
lifi<^  (-n**  swH  by  Iiim.  Sc-linalK!!,*  too,  asaerts  thni  ijiciv  \n  a.  n'tiiml  irri- 
tation present  in  nlnioft  all  co-ton  of  iritiH.  I  ran  add  a  partial  siipiwrt  w 
tliis  fitjtteinent,  since  in  almost  ev(rrj-  case  of  severe  syphilitic  iritis  I  have 
I  have  found  liyptra'tu!!!  of  tlii:  ujtttc  pitpitla,  and  more  rarelv  neuro* 

fietinitis.  Neva-,  howovor,  have  I  gwn  a  pure  rrtinitia,  but  rather  a  diorio- 
reliniti)!.  In  wicli  casca  it  was  aloiost  always  (jossible  to  prove  that  tlie 
nrtinitis  bad  Iweii  the  priniai-y  afftctioii  to  which  atierwards  tlie  iritis  hnd 
bti-n  iiddod.  The  ejcist^nix;  of  a  genuine  syphilitic  rotiniii»  hiw  Ijccu  placed 
beyond  dotibt  by  the  obsen-atlons  of  Manthnor,  IJebrcicli,  Grncfi;,*  and 
Others.     Even  different  forms  of  tills  Esime  dineaiw  have  been  described, 

^uad  we  are  thus  forced  to  admit  the  tnith  of  Him-bberg^'s  remark,^^ 
Damely,  that  there  are  many  kinds  of  syphilitic  retiaiti». 

A-iide  Ironi  the  pigmentary  dt^ncratioa  of  the  retina  depeudont  upon 
syphilis,  and  tht  pigmentary  cburio-retiuitis,  the  aypliiiitic  (•horiotdilis  so 
dnsftically  dcacribed  by  Furster  has  thus  been  acknowltdged  by  most  ob- 
servers ok  syphilitic  churio-retinitia, 

Auatomical  r(^iiOHn'h«  regarding  syphilitic  retinitis  atr  very  scarce  in 
cpbtbalinic  literature,  since,  ah  can  be  uiigleretood,  such  eyes  come  under  the 
knife  only  through  an  extraordinary  accident.  The  oldest  description  is 
by  Hutchiu^n,*  the  niicrosoopiral  examination  of  which  case  wa*  mode 
by  Bader.  The  carm  wiu*  one  of  Iicrcilltary  syphilitic  chorii> retinitis. 
Bflder  found  snmll  (^ray  and  yellowi.sh  fori  in  tlie  ehorinid  as  well  a»  in  the 
retina,  with  a  thickening  of  the  walls  of  the  retinal  blood-vcssela.     Tiie 

IfKcond  examination  open  the  »ime  etibjcct  vnts  made  by  T>1niunds  and 

rBrailey."  These  observers  found  alteratioDs  in  the  biood-vessels  in  syphi- 
litic retinitis  in  biith  the  hereditary  and  the  acquired  types  tJiat  were 
amilogons  to  thow  found  tiy  Ht-nhner'  in  the  cerebral  artt'rifa. 

The  third  publication  on  lhi»  subject  came  from  Keitlcship,'  who  found 
in  «-vi'ral  twswi,  espw.ially  in  one  of  aotiuirwl  syphilis,  the  .same  alterationa 
in  the  small  retinal  arteries  as  had  lK?eii  soon  by  B>lmiind.s  and  Itrailey. 
He  fnrthennore  determined  that  the  nen'p-ftbiT  layer  waa  thiclfeneil.  The 
chonoid  sliowe<l  ronnd-eell  infiltration  in  the  sha|>e  of  gumuata,  and  the 
retina  was  ditfusety  infiltrated  with  round  cells  tlint  were  independent  of  the 
cliorioidal  foci. 

Tlie  fuurtJi  of  the  published  caaes  is  my  own,*  and  agrees  fully  wttJi  tJic 


>  HM^Ukt  nxdli^nUkt  Arlrlv.lSTI,  BJ.  IS.  8.  IQ,  and  Thuit,  Ohriitbnia,  IflH. 

■  Wiener  mulisiniicbv  Hkttor,  Nr,  83,  1882. 

f  Aroliir  fTir  Ati[r<'tiliHlki]iid»,  Bd.  xi\  .  2,  lfl<IA.  K.  311. 

*  CMitmlblull  fur  pruktitchc  AuKPnlicilliUnilc,  t88R,  S.  03. 

'  Rojal  Londou  Ophthultnir  llonfiltn]  Ruportn,  vols,  l,  il.,  185S  to  1800. 

*  Ibiilpm,  »«1.  X..  1880  t..  im'J. 

'  Din  lum»cliRn  Rrlintnkungcn  d«r  Hirnnrtcrion,  Leipzig,  1874. 

*  RoyftI  London  OplilliHlnitc  IlosplMl  itepurt«,  1886. 

*  Ceutmlbliitt  fur  praktiaohe  AugouIn-ilkuiiJu,  18SS :   Einij;4  Woiie  Cber  OboiioidltU 
cIBm  und  tubirrruKita. 
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Msnll*  of  Xpttleship'ft  exaininatiou.  I  liave  drawn  this  interCTlJng 
men,  which  is  only  iiioidi-ntally  meDtioiied,'  on  Plat«s  X.  and  XL 
X.  shon-s  a  sugitbil  ^ut-tion  through  the  vhole  e%'eba]l,  to  allow-  a  ttair 
the  mtholt^icat  chongos  under  a  Iww  power.  Piute  XI.  «xhihitea 
magnifiod  seclion  through  the  Miiiii,  diorioid,  and  sclerotic.  In  ike 
rioid  am  found  couglomerationB  of  round  uclU  rufcmbliug  gunuaati; 
blootI-ve*s^Ia  appear  thickened,  esgiecially  their  intioia.  Similar 
although  not  prngreAseil  quite  so  tiir,  oan  be  ^oen  in  the  retina.  Tbt 
mentary  epithelium  at  plaues  liiw  proliforatL'd  ard  wandered  into  tlie  dji 
and  into  the  layer  of  nida  aud  eoties,  which  acc«.»rdingly  shows  souk 
fecte.  Itouiid  eelU  cnilnxliled  in  aniorphoua  material  and  some  rouod 
containing  pigment  eau  Ix;  found  Iwtween  the  chorioid  and  the  retinn. 
bave  also  in  a  cnsc  of  syphilitic  eliorio-retinilift  seen,  aside  from  i  gtoenl 
difiViw  infiltration  with  i-ound  celln,  apgregalioun  of  round  cvlle,  like  pn- 
mata,  thiokeuing  of  the  walla  of  the  chorioidal  urtcriwt,  cspcciollv  nf  Uwr 
intiiua,  aud  ohliteratinn,  with  eiuiilar  conditions  in  the  recina,^4ll 
tliese  latter  were  there  less  ])ron(iiinL>ed. 

\  fifth  case  hiw  been  deHCriW  by  Bueh.'    He  found  ainailar 
especially  gf  (he  intiinu,  !n  the  smaller  arterial  brunelies  uf  lite  n^iua, 
in  the  larger  une«  the  (tdvcntitia  and  tbc  iDtinia  were  altered.     Tbese 
ditioiis  agree  witli  those  soon  iu  the  foroior  ca«^  aiid  |>re-«4?nt  the  esp«.ni 
important  features  that  the  pathological  process  was  limited  iu  ihtstiwto 
the  cerebral  layer  of  the  retina,  and  tliat  the  ehoriokl  appeared  unallerc'l. 

All  theae  anatomical  deKrri ptlons  agree  that  there  are  foci  of  giiuimk- 
like  a^regatiuna  of  nuind  cells,  with  diffufic  infiltnition  of  round  eelUul. 
pathological  changes  of  tlie  vralls  of  tlic  artcriett  (more  often  of  their  iatiiUi 
sometimes  also  of  their  ndvenlltia  ami  niwUa),  just  as  Hcubucr*  iu  Ins 
work  had  proved  to  exist.  !□  eertbral  syphilis.  Aeuordiag  to  Heuloci,. 
the  syphilitic  virus  at  firet  produces  nn  irritation  of  the  endothelium  >£< 
the  iutinia,  whicli  begins  to  proliferate,  llius  narrowing  and  at  tim«  «*■ 
liteitttiii^  the  calibre  of  the  affected  bluod-veesel.  Later  the  initsrtioH; 
spreads  into  the  vsm  va.-Hirun]  on<l  prtMluee^  aii  luflamniation  of  the  nd; 
titia.  From  hero  the  ronnd  cells  etnigmtc  into  the  intitaft  and  fc 
prodiie)  that  is  similar  to  syphilitic  gninnlation-tiwue.  Still  later 
blood-vessels  roay  ix  formed  in  this  newly  deposited  layer,  cba□^ingi 
times  into  connective  and  scar  tis&ue.  Caseoos  degeneration  does  aoc 
Heubncr's  teachings  were  rapidly  adopted,  and  found  their  way  into 
of  the  text-books,  until  Koster  *  aud  Friedlander'  iihowed  tliat  the  dHmgrt 
found  by  Heubner  iu  tbc  iatitua  were  in  im  way  characteristic  of  syjiliilis, 
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and  w(>re  to  be  looked  upon  wmply  u  examples  of  trpkal  emlnrteritis 

I  have  rcpcftt«dly  mcd  this  8ain«  type  of  vndartoritiB  in  csees  of  cho- 
rioiditis, tiiberctilar  rptioiti^,  nepiiritic  rctiuilis,  ao<]  glioma. 

From  Ills  observations  Baiinigart^ii '  draws  the  condiisIoD  that  in  some 
casts  of  Eypbllifi  a  jinmary  disease  of  tb«  hlood-veA^U  which  i»  nut  Identi- 
cal witli  arterio-sclerofiifi  may  occur.  This  aflWrtion  eitlK*r  Ixtirs  the  anu- 
lomieal  ohararl«r  of  a  cumiiion  endarteritis  olilltc'ran)*,  or  show^  ite  typical 
origin  by  the  fornuitioQ  uf  a  r«{>cciti(:  graniiliition*tis8iie  within  the  adven- 
titia  and  media  which  arc  supplied  by  vaaa  vasonuu  ;  to  this  may  be 
addud,  Buhstquently,  an  anatomically  iiidiflerent  proliferation  of  the  endo- 
thelium.  • 

I  must  here  be  allowed  to  call  uiu-ntion  to  tlie  extrc-inely  exact  and 
excellent  work  of  my  fonnw  assistant,  ProfcsKor  Dcyl,*  which  is  of  i^Kat 
interest  c-ODOcniing  the  syphilitic  atfoctione  of  tlie  oye  and  itH  odoexa  aa 
well  ns  the  points  of  attack  of  the  syphilitic  virus  iu  lli«  whole  orjpLut^m. 
For  two  reasons  this  work  h&a  Dot  yet  found  due  recogiiiliou  :  first,  because 
it  ia  published  Id  the  fiobemian  langtiagc,  and,  seeoudly,  becau^  a  grave 
mistake  was  committed  coiicerniDg  a  s|KicinK'n  of  syphilitic  rctlDitis  which 
had  come  from  me  and  which  I  Uiercforf*  was  forocd  to  oorrect  in  my  brief 
communication  abo%'e. 

The  wurk  of  Professor  Deyl,  to  whom  I  turned  over  all  syphilitic 
aflectiors  of  the  eye  and  its  odnexa  from  my  fp^eat  amount  of  clinical  mute- 
rial,  im  divided  into  two  parts, — vix.,  clinit^al  observationH  and  anatomical 
examinations.  Under  the  head  uf  the  former  he  i-e[K>rla,  besldi^  a  cuHe 
of  initial  sclerosis  of  tlic  cyelkl  in  a  midwife,  a  scries  of  cuscs  of  ttecoudary 
syphilitic  aflectiunt)  of  the  conjunctiva  in  adult*),  children,  and  the  ncw- 
boro,  which  he  had  observed  in  my  clinic,  in  the  clinic  lor  syphilis  and 
dermatolog)',  and  in  the  foundling-hoiiBe  of  our  university.  He  found 
tnjcctiun,  thiekeoing,  and  dlRUKss  of  the  conjunctiva  without  secretion, 
papillary  cxcroscencra,  and  gelatinous  swelling. 

It  was  thii!^  nscertainni  that  in  nearly  all  the  coises  by]>enemia  of  tlie 
small  blood-ves^ls  and  intittrattons  with  eellii  were  prewot.  He  further 
diacuseed  the  many  iiievfi  of  interstitial  kcratititi  due  to  licrcditurt'  »yphilis. 
He  also  alxvrved  a  iwries  of  cai^rs  of  syphilitic  iritis,  among  which  he  re- 
ported two  interesting  instances  from  my  etitiie.  Finally,  he  saw  several 
eaaen  of  syphilitic  reliuitis  found  in  itiy  ctluic. 

In  bis  i>1udi(«  on  Uic  patbolugiml  anatomy  of  the  coiidilioo,  [>eyl,  oa 
account  of  the  (rreat  scarcity  of  cphtlinlmic  material  of  ibia  kind,  examined 
the  different  orgaai  of  the  body,  na  follows.  1.  Lymphatic  glands  from 
individiiale  suffering  from  seoondarj-  syphilis.  These  ghiiifls  were  removed 
from  the  living.     2.  Various  organs  taken  from  syplillitic  children  dead- 

*  Arch  IT  f&r  pfttlinlngiK'Igu  A[iHt"iiiiv  unil  Piiy*ioli>i;I«  utid  t^r  kliiiiiclia  Ue<lit'iii, 
Bd.  Iiiiii.,  IRTS,  6.  VO. 

*  Vfhtt  dM  Bui«hungm  d<-r  Sjphilit  sum  Auge. 
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born  or  aborted.  3.  Tli«  bltxxl-vessels  of  li\-ora  removed  from  aypltiltttc 
budiGg,  Tbestf  he  studied  very  nanieularly.  4.  Tlie  |)laceiila»  and  iiin- 
biltcal  mrdsol'syjiliililic  cliildrfii,  wbicli  yi(4Jed  if^ulc*  of  i»(>ccial  iiilrrcsi, 
ou  iiwuuntof  tlic  rcvcnwd  oomlitiuii  cutK-crniiignrtem'Swnd  veroa  Ju  regard 
to  »ijp|ity  oriirtcriul  and  vcuoum  bloud.  5.  A  ^jiecimou  ol'  luiiK',  wbicb  waa 
wrongly  inwrpicied. 

By  lucaus  of  this  material  taken  from  the  varion»  oi-gans  of  sypbilitic 
iudividiuils,  Devi  studied  tb»?  b«?liavior  of  the  ead-urterice  and  of  the  begin- 
ning of  tbu  lytii|)h-.-«trvamR  of  the  vasa  vasoriim,  wliivli  he  alfw)  cousidem  (w 
(•iid-nrt^rics,  in  onicr  to  tind  wbat  [>urt  tlioy  ptay  iu  the  periart«ritia  and 
nipsoiirteritis  of  tJie  larger  ves»el«,  and  of  jK-riphk-bili.'^  nud  its  [inrt  in  thej 
dilatatiun  of  the  peripheral  %'ciD»aud  iu  heiiiurrliit^i-t^.  He  found  that  iu  the 
small  end-arteries  changes  rauging  fitiiii  a  simple  ntickur  swelling  of  the 
euduthelial  cells  to  olititeration  of  the  vessels  take  place;  that  liiia  proceaj 
in  dilfiTail  pluttt  in  mt-t  wilh  in  different  dcKreee  of  intensity  ;  that  in  the 
hirftiT  arteritis  tlw  vusa  \-iL«(jriiLu  Ixionic  aiTected  and  produce  periarteritis 
and  DiuHiarlisrittit,  to  wlilcth  seeondirily  onihirtcritis  a  mldt-d;  tlittt  the  n>- 
diiction  of  the  calibre  or  the  obliteration  of  the  hlood-veascl  may  produce 
hemorrhages  ;  and  thsl  the  periphlebitis  depends  on  the  lyin|>li-£tream  and 
pruduceis  dilatation  of  the  small  veins. 

Finally,  he  AurmiaeH  that  the  syphilitic  a^ent  selectn  in  an  iinetpial 
manner  as  jxiint  of  attack  the  n^ion  of  the  flmall  aiteriea  and  end-arleries 
and  the  l>e}i:inniii)|^  of  the  lymph -iitreani,  and  that  its  deleterious  intliience 
may  be  dei>cndi*nt  upon  th«  quantity  of  oxygen  of  tbc  blood  and  its  pri- 
mary trsusudatiuii.  By  this  he  bos  considerably  cnlai^^  tlie  rmiilts  of 
the  observations  niade  by  Kostor,'  Bourogorteu,^  and  otborg,  and  has  proved 
their  correctness  as  r^rds  diverse  organs  of  the  hnmau  body  and  tlie  eye 
and  its  adnexa. 

Concerning  the  s[)eoinien  made  by  me  during  my  term  as  aaustant,  I 
have  to  say  that  I  presented  it  to  Deyl,  though  not  tlie  whole  eyeball,  as 
Ostnatt'  erroneously  states  in  his  excellent  pa|ier,  hut  only  one  siugle 
finished  specimen.  In  this  matter  a  most  disi^reeable  error  occurred, 
wiiiirh  at  the  time  I  considered  to  be  the  result  of  a  mistake,  but  which  has 
since  been  shown  to  have  come  about  through  an  act  of  malice.  While 
I,  being  tlieu  aOlicted  with  an  eye-aO*«lion,  tiould  not  examine  the  speri- 
luen  thus  pn'»cuted,  Dcyl  was  givi-u  a  sixiimen  from  an  eyelKill  with 
tnb<>rcnlar  cborio-retlnitis  inKtcsd  of  one  from  an  cyebul)  witli  syphilitic 
chorio-retinitii*.  It  will  reoilily  be  nnderwtood  why  Deyl  did  not  at  once 
reoognize  this  mistake.  He  knew  how  familiar  I  was  with  the  [xithological 
histology  of  the  eye,  and  had  not  the  slightest  Kasnn  tr>  doubt  my  commu- 
nicatinns  to  him  oon<^niing  the  specimen.  Furtlieniiore,  the  piithnlogieid 
changes  in  tlie  ehorioid  and  retina  were  arranged  in  a  [>erfcctly  analogous 
manner, — that  is,  the  must  imjwrtant  ehaugea  in  tlie  r^on  of  the  macula 


*  Xioco  dUOo. 


*  Loco  dtkto. 


*  Loco  ch«t«. 


DISEASES  OF  THE  RETINA. 


47a 


in  tnerhoriniti,  the  leswr  oiiw  in  other  parts  ami  iu  tbe  retiufl.  The  patlit^- 
Itfgknl  ubuagcs  were,  moreover,  very  similar  to  ttio^  iu  (he  Hypliilitic 
eyeball.  la  titis  case  of  tubercular  cIiorio-retiDitb  tlicrc  were  foci,  like 
gumma-uodiiles,  in  the  chorioici,  and  in  this  ft[>ocim«o,  nl^o,  could  be  seeu 
ebuiig«s  due  to  piidurtcrtlis  ubliiuniiif;  in  tlie  arteries  of  the  chorioid  as  ■well 
as  of  tlie  retina,  aimlu^jwus  to  thu«^  dcw!rilj«l  by  Ifeubiier.  The  fact  tliat 
iu  this  <3is*  giam  wlls  were  found  in  the  foci  did  not  wntrodicl  its  eyphi- 
iitie  nature,  m'nee  tiiis  mny  hapiK-n  in  syphilitio  prodmt-',  ii»  hiis  be^-u 
Mhown  by  FriKiliiiider'  iiiid  others.  A  baiicnologieal  examiuatlou  hnd 
not  been  made,  and,  of  course,  could  uul  be  made  by  Deyl  on  the  finishfd 
^perimeu.  It  must  l)e  clear  to  every  (iiie  that,  noder  the  eircuiuatauccs,  tbe 
hwt  histologist  might  ha.ve  Ci>mniilU-d  the  sime  eri-or.  It  is,  furthemiore, 
e^'ideut  thai  IhtH  error  dotw  nut  in  tlie  least  detmct  fwm  tbe  results  of  Deyl's 
cxa'lleiit  |»aiK-r,  aiiics;,  on  the  one  hand,  tbe  condilious  uf  thin  imrticuhir  speci- 
men play  a  very  subordinate  [mrt  in  tlie  niaiiy-sidt-d  work  of  Deyl,  and,  on 
the  other  hiuid,  they  agree  iHtft-etty  with  the  corklitioiis  of  the  real  t«se  of 
syphilitic  cliorio-retinitis,  cs]MX'ially  ns  regards  the  etianges  in  the  blood- 
vessels, as  jx-|»nrt<-d  by  myiJelf.  It  is,  tlierefore,  a  gi-«il  mistake  when 
S^^l'  and  i-eoejitly  Bat.'b'  speak  of  the  results  of  Deyl's  work  ss  iucoi"- 
rect.  Thia  can  be  explained  only  by  the  fact  that  these  authors  were  un- 
fioipininteil  «-ith  the  original  of  the  work,  il  ha^Hng  been  published  in  the 
fiiiheniian  language,  and  that  they  had  reail  the  report  in  {;)slwalt's  paper* 
and  the  neuessaiT  ciorrectioa  of  it  which  I  bad  made.  Xotvi'itlistauding 
my  oorrection,  whieh  concerned  only  this  speeimen  of  the  retiua,  Ostwalt's 
review  \h  in  the  main  correct,  and  what  is  valuable  iu  De^O'd  work  a  oot 
thereby  deprived  oi'  its  iutrinM*?  worth. 

(A)  SYPHILITIC  CHORIO-RKTINITIS   (CHOElO-RETrNITIS  SYPHI- 
LITICA). 

I.  DifuM  St/philiiic  Chorio-Rdinit'u,  DiJ'uat  Sifphifitk  ChormditU  of 
JSz-irfw  (Chorio-BffinifU  f>i/}ihililica  JJifusa,  ChorioiiVitvi  iit/phtlilica  D'lf- 
fuim,  Foraler). — This  t)*pi«il  affcrtion  was  first  described  by  Forster*  as 
chorioiditis.  Later  it  whs  designated  us  chorioiditis  and  as  retinitis,  until 
rinully  tbe  majority  of  inventigatont  deeidcd  in  fitvor  of  tbe  term  cborio- 
retinitts. 

Fine  dtist-like  opacitiee  in  tlie  posterior  parts  of  the  viti"eou9  body  are 
foutHl  in  alninsl  all  tbe  cartes,  and  are  considered  {jsthognonioDie.  They 
arc  haixlly  recugiiiaiblu  iiudor  inten.te  illuiuiuatiou  and  when  the  pupil  is 
Hinall.  AVith  a  )>lane  mirror  giving  only  a  weak  illumination,  mid  a  wide 
pupil,  however,  it  is  possiblo  to  see  even  the  finest  opacities.     These  either 
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are  foutid  unirurmly  distributed  over  the  posterior  parta  of  the  viti 
bod^,  or  appear  ils  if  arranged  in  rows  and  groiipfi.  They  may  ho 
Htatiooary  or  flo»ting  wlien  tlie  ^ye  is  im»v«I.  HoDiHimen  they  develop 
aud  iucreaae  in  niitnber  during  the  c<nin«  uf  the  dirwaa*.  Furater  liss 
8ucce«led  in  noticing  how  during  a  fi'w  wwks'  timo  iJie  fini»<t  dust-like 
ouaciti(^  were  clmugcd  into  dense  ones,  so  tliat  tlicj'  obscured  llie  optio 
disk.  8iib!«<queDtly  tliey  may  gradually  <lisappetir.  Sotne,  hoirerer,  retuain 
for  years  aflr^r  tbu  disease  has  run  ita  course. 

The  optic  nervo  nnd  its  noighborliood  ap)>car  generally  :ib  if  x-vilcd 
by  these  opacities  of  Uie  vitreoiis  body,  and  its  ontlines  are  indlntiiK-t, 
es])ecially  lt>  the  DOLsal  nde  of  the  dink.  The  papilla  itself  is  more  or  lesis 
intcosc'ly  red. 

A^ide  from  the  veilloj;  by  the  opot-ittes  In  the  vitreous  body,  the  retina 
npi>ear»  nuiformly  diffusely  opaque,  particularly  in  the  ucighborhood  of  the 
impilla  and  along  the  larger  blood-ve8»«>U.  The  periphemi  [mrts  of  the 
vitreous  miuiln  tmuBiiai-cut.  Circumscribed  ehaogi:9  are  oi)«u  eeett  in  tJie 
fundus,  markedly  in  tlic  r^on  of  tlic  niacida,  wlicre  they  arc  !«een  a»  brigfat 
red,  whitisli,  or  gray  8[>ot8,  which  wractimc*  form  larger  groups.  Tlie 
retiual  blood-vessels  show  no  marked  ebangce.  The  veia^  lire  >>omen'hat 
fuller  and  the  arteries  are  less  distiuct  ihao  ordinary.  ITemorrhages  are ' 
rarely  »eeJi.  Wbeu  the  affection  endn  in  atrophy,  Hie.  papilla  appears  of  a 
dirty  yellowish  white. 

In  oontiequeiiee  uf  alterations  in  the  pigment  epithelium,  the  liaekground 
appenrs  »[)eckted.  Sonit-timet!  the  chortoidal  vrasels  and  the  spaces  between 
them  roay  be  rect^iiiBetl.  In  tlio  retina,  |»articularly  in  it**  periphery,  immi- 
grated pigment  may  be  stvn  lu  in  pigmentary  degeneration  of  the  retina, 
yet  it  doefi  not  appear  in  the  typical  shape,  like  corneal  eorpuseles,  but  in 
n)und  pigiuenldnmite,  which  do  not  lie  iis  elifa^ly  to  the  blo«d->iaMcbi  aa 
in  tlu*  degeneration  di&eafle.  The  rctiuul  blood-vessels  secui  vcrj-  thin,  and 
are  partially  invisible. 

C^ntnd  visual  acuity  is  always  reduced  to  from  one-sixth  to  one^ 
hundi-edth  of  normal.  The  visual  field  nearly  always  shows  considerable 
defects,  e9|>ecially  what  is  known  as  jiai-accutnil  ring-scotoma.  Periphtml 
and  star^haped  defects  are  found,  and  in  grave  protracted  cases  it  may 
bnp|>eii  that  vision  is  retained  in  »mnll  islet-like  .'«potH  only,  the  i?o-call<*d 
vittu  rdietUatiu.  Scintillating  scotonmta  are  of  frequent  nocurrence.  The 
l^lit-Kiue  is  reduced,  giving  the  symptom  of  night-blindness.  Photo(>aife 
and  chromopi^ife  arc  atmi^r^t  cvinstiint.  ^licmptfin  and  mctumorpbopfiin  are 
frequent,  white  the  aeeommcKlativc  power  m  usually  r^luoed. 

In  about  twelve  or  thirteen  per  cent  a  ajuiiilii-ation  with  iritis  may  be 
ob9cr%'ed.  In  rare  instances  the  iritis  appears  first  and  the  ehorio- retinitis 
Kdlows.  The  hitter  condition,  liowever,  ii*  mor«  often  thi-  primary  ftfTcctioii, 
and  pngreesea  slowly  and  gradually,  without  any  prononnccd  ^ytnptoms, 
«•  At  former. 

DiAise  syphilitic  chorlo-retioitis  begins  at  first  very  gradually,  and  its 


DISEASES  OF  THE  RETINA. 


477 


eoiirse  is  generally  a  proiracti:^  one.  It  is  prone  to  relapse,  and  is  seldom 
euTv^l.  WIk'U  till'  affwlioii  is  not  grave,  when  iheiv  are  uo  large  dofk-ts 
in  tlic  v>«iia1  fiel<l,  and  wfi^ii  rnl!onal  tnqitmcut  U  iiiMiliitod  faily,  u  cure 
may  be  cfTtctfld.  In  most  vaae^,  Iiowever,  tlip  di^ii^  leaver  a  more  or  less 
rt-diiced  visual  acuity.  The  worst  result  is  amldyopia  of  n  higii  dcp-pw! 
Willi  iitug  rdkuiatus,  or  amaurosis  with  immigration  of  pigment  into  tlie 
retiua  autl  n-'titial  alrophy. 

The  diagnosis  is  It&sed  on  tlie  uuiform  diffuse  o(>a<)uen»w  of  the  renti* 
of  the  reliiia  ami  the  faimultaueoiis  dusulike  o|witi«i  in  the  vitn^ms  bwly. 
WtuTf  tlie  above  subjective  symptonas  are  prcaeut  there  am  Iiardly  bo  any 
drfficiilty  in  making  a  mrrcet  diagiiOTi!^. 

I)itru«>  Hvpliilitu-  ehorio-re-tinitia  is  due  to  constitutional  syphilis.  Froni 
the  ophthalmoseopie  picture  and  the  gubjei-livi'  symptoms  in  such  cases 
syphilis  may  be  diaguosed  with  ttic  same  ii-ilnioty  m  kidney -disease  can  be 
r^cogni»Ml  fVoiii  the  ophthnbnotitxvpii.'  apjKiirsiiec^  of  a  nejihritlc  mtinitiH. 
It  i.t  n  latu  symptom  of  syphiliiH,  ujipeariitg,  m  a  rule,  two  or  three  yuira 
after  the  primary  infcetton. 

At  the  same  time  we  frequently  find  otlier  late  syiniitoms  of  ffi'pTiilis; 
[egriaiiii^,  miioous  patches,  tophi,  deriiivium  capillorum,  etc.,  are  fre(|ueatly 
present ;  or  these  affections  may  have  been  eured  by  preeeding  antlttypbilitic 
treatment.  This  afledtion  is  relatively  frnjuent  at  an  advnneed  age,  and  ia 
especially  found  among  male  aubjectit. 

Tlic  trt'atmcnt  mu»t  be  an  energetic  antisyphilltic  one,  the  best  result^) 
b«Dg  uhtainod  by  intitietiuDH  c-ontiuucd  till  stomatitis  appears.  At  the 
same  time  the  (lattent  must  remain  in  a  dark  room.  Kor  after-treatment 
iodide  of  potaxsiuin  aiut  diaphoretics  are  useful. 

II.  DieiVTrtbuttcd  and  Central  Circumacribed  Sj/pfiUUio  CHoiiO'KctiiiUiii 
{ 7*>tmi't  Ohorio-ItetinitU  of  Hirifhhnii),  Chorin-Rdmilis  SyphiJUiai  Circum- 
scripta CmtraiU  d  J>h*«cminata  {('hnrio- Rftinifi*  Tumida,  Hinthberg). — 
Uuder  this  head  belongs  the  case  whiiph  J  obwrved  in  lfi<i6  and  pub- 
lished in  1888,'  and  of  whitli  I  posi^esa  auatomical  specimens.  Durlnp  my 
farther  opbtlialinologii'al  laUii-it  I  have  seen  seven  similar  examples  of  the 
di.ton.')e,  and,  as  contrasted  with  diftuite  ehorio-retinitio,  they  vrere  mostly 
foimd  in  younger  individimls,  lielweeri  thirty  and  forty  yean*  nld.  Three 
Qi^eri  were  hinoriilar.  IlireehlH-rg*  lute  described  two  tmch  uum-s  as  chorio- 
retinitis tumi<la.  In  all  there  were  opacities  in  the  vitreous  bo<ly,  which 
ooiisistMl  mostly  of  6ne  duRt-ltkc  bodio»:.  In  rarer  caso«  lai^r  flakes  could 
be  seen  in  the  {Histcrior  purls  of  the  ^'il^eous  IxHly. 

The  optic  iiirve  head  is  very  red,  ila  outlines  arc  dim,  and  the  sur- 
rounding atva  \t  rilightly  grayish  and  opatjue.  The  oh«Knirat!on  of  the 
centre  of  thc'retina  due  to  (Iwite  opacities  in  the  vitreous  body  is  never  so 
marked  as  in  diffusp  syphililic  diorin- retinitis.     I  ncA'cr  saw  the  papilla 
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hidden.     In  recent  cases  it  is  red  ;  in  old  caeee  it  is  dirty  y«llow?gh  white 
in  tioU 

In  the  majority  of  my  caaes  the  mamlar  it^^n  sliowed  importaut 
ehangee.  It  wa?  somcwbat  promiiu^nt,  particiiUrly  in  the  most  t>-pical 
uoea.  Once  I  found  a  larger  yuUuwisli-ml  rociis  ntar  tbe  optic  nerve  head. 
It  was  Trom  (out  to  five  (Li:3k-diamftmi  in  etw,  and  wru  raised  u  litllp  mure 
than  one  millinictre.  It  also  had  an  int<omplete  pigmvnti'd  nuargin.  Aftido 
(roin  th(.>se  lai^r  {)liU|U^,  I  .taw  in  eeverat  oai^eit,  iisimlly  in  their  nri(rhhor- 
hood  (exa-iiliiHially  nearer  the  equator),  emaller  clevatpd  an-aa  wiih  the 
ap|>earance  at  tinjwt  of  dark  spots  tioir  thciu.  Hirechbcrg'  found  similar 
whitiiit)  proiniiiciit  plnr^ucs  in  oiii;<.'«sc  in  tliv  macular  rt^un,  and  in  another 
they  were  .litimtal  about  five  miUimetrw*  to  the  naail  side  of  the  papilla, 
with  two  similar  foci  of  a  diameter  of  four  or  five  millimetres  and  a  promi- 
nence uf  one  and  tweiity-hnmliedthM  millimetres. 

Except  some  dilatation  of  tbe  veins,  the  blooii-veaBels  neera  normal. 
Hemorrhages  I  have  never  w-cn.  In  older  cases  the  papilla  appears  of  a 
dirty  ycUowwh  while,  imd  the  plaqnce  nssiime  a  yellnwinfa-white  or  whiny 
white  cwlor  and  are  no  longer  prominent.  The  blo<>d-v«»L>l»  arc  veryj 
narrow.  I  have  never  seen  an  immigration  of  pigment,  a»  in  the 
of  diffuse  ehorio- retinitis,  yet  I  Bbould  not  like  to  maintain  that  thia  might 
not  hHpi>en.  sintw  it  may  be  lliat  I  have  never  seen  a  caw  that  was  old 
enough  for  such  appearaoeeM. 

Id  one  eye  of  a  mw,  whieh  I  ailerwarda  disweeted,  I  fonnd  the  [wpilb 
paler  than  normal  and  of  a  dirty  yi-llo wish-white  lint.  In  the  tem|v>rftl 
teffon  between  llit-  papilla  and  macula  and  covering  the  latter  there  was  a 
flat  detachment  of  the  retina  thiw  disik .diameters  in  size.  Here  the  recina 
apiH-ared  bluish  gt^y  in  tint,  and  was  opacjue.  In  iho  equatorial  region  I 
found  sfvcnd  smaller  yellowish -n-il  plafpieit  of  a  prominence  of  about  one- 
half  millimetre  ea,b. '  The  pigmt-rit  epithelium  in  this  region  and  near 
these  plaqnos  woa  altered.  In  some  place**  it  seemed  wanting,  while  in 
Otbew  it  waa  mass«l  into  black  epolH  wmilar  to  those  w^n  in  wniple  di«- 
semiiiaUtl  chorioiditis.  Except  in  tbe  (^i-U  clo«r  to  the  papilla,  the  retina 
was  not  in  the  least  dim.     The  hlood-vessela  appeared   normal.     There 

were  no  lieRiorrhagea. 

The  Buhjwtive  symptoms  are  almost  ideotital  with  tlio*e  of  diffuse 
syphilitic  ehorio-Miilitis.  Yel  in  those  ca««  in  which  tbe  imi«>Ttant  aU 
teratiiHW  of  the  fiindiis  affeck-l  the  maeiilar  i^on,  central  vinial  aanty 
wa'i  vei-v  mm-li  more  Ouul  in  tliflt  minority  of  the  ca*8  m  «bich  the  affec- 
tion did'  not  have  its  seat  in  llie  mwular  n^ion.  very  i«..ch  less)  minced 
tlian  in  the  cases  of  dimise  syphilitic  chorio-retinitis. 

In  no  iu*tai>ce  in  «bicb  I  mold  ...alee  a  careful  perimetric  exam.naUon 
did  I  find  «  I«8racnntml  riog-»cotoma.  However,  in  tbe  majority  of  the 
«8efl  1  determined  the  ciistence  of  a  moderately  large  central  scotoma,  and 
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)i«ro  and  ther«  I  rfcognized  a  rotint)  or  sector-«hA|)ed  defcci  aitiialrd  in  tlic 
peripliery  «f  the  vi.tiiul  fieUl.  Nonif  ol"  tny  atses  was  coin  plicated  with 
iritis,  tliie  also  being  Hinscli bird's  uxiKTicncv. 

Ttic  o9<M^ioii  niiisa  dluw  nml  tvdiouA  course,  ami  iuclincs  to  relapses. 
I  liflvf  nm-er  8«cn  a  rfgtiJuiio  at}  intfffriim  ;  ndthc-r  have  1  g^cn  a  case  of 
total  bliudutiis  with  atrophy  of  the  retina.  Oti  tbe  cuutrary,  ull  the  cuses 
which  I  have  beea  abl«  to  observe  loag  eouugli  were  cured,  allbuiigh  id 
ino^tof  them  central  visual  amiily  remained  «>n!»i<leml>Iy  rtrdiuxil. 

If  the  objwtive  and  siiltjpctivo  symiitom.*  are  well  ooiisidcivtl,  the  diag- 
notUH  h  generally  made  without  difticully,  even  witlioiit  an  nnntnnesis  and 
other  oomximitttut  sytuptoukt  of  M.'cundary  oyphilis.  It  might  jKrliapH  be 
confounded  with  a  b^inning  cborioldid  sarc-oiua  or  witli  coalesciuf;  tuljci"- 
des  of  the  ohorioid.  The  obja-Uvo  t-onditiou  of  the  optic  nerve  head  atid 
the  subjective  retinilic  aymptoms  shoidd,  however,  prevent  any  cnxir  iu 
diagnosis,  even  when  the  pereoual  liislory  is  wanting  or  is  purjioscly 
fnUiRnl. 

In  most  of  the  eases  the  prognosis  must  lie  termed  a  fnvomhle  one, 
RJnee  the  ones  that  I  have  sei^n  as  well  as  those  of  Ilirschberg  all  termi- 
nat«I  in  a  relative  cure.  I  do  not  maintain,  however,  that  worse  resiiltH 
are  impossible,  ance  tbe  number  of  cases  thus  far  observed  is  too  small  for 
the  deduction  of  any  f;oi>eral  rules. 

The  treatmeot  muet  be  *uetT4eticaliy  antisyphilitie. 

I  have  briefly  reported  and  drawn  Uie  aiiatoiuical  conditions  of  one 
c«se,'  whieh  I  had  been  able  to  exiuniiic.  with  the  following  n-«iilt«.  Tn 
the  mumlar  rt^on  of  tlie  ehorioid  there  wa«  a  i^lte-slmped  swelling  one 
and  three- tenth*'  millimetres  high,  with  longitudinal  and  transverse  diam- 
etere  of  about  four  millimetrep  each,  f-imilar  smaller  and  even  minute 
^wellini^  could  he  seen  in  tJie  j>eriphery  of  the  cliorioid. 

Miems«)pi«illy,  the  speeimen  showed  that  these  swellings  of  the  oho- 
rioid were  foci  consisting  of  densely  iiat-kwl  round  wlla.  In  the  large  focus 
in  the  macular  n^ion  I  fouml  the  reculta  of  a  regri'sciv*  mclamorphosie 
of  theee  round  evils,  and  u  small  amount  uf  jiigment.  No  blood- vc^iseU, 
however,  could  be  found.  The  walk  of  the  arteriw  appenred  ihiolcenod, 
espwblly  the  iiitima.  The  ndvoiititia  wai  lese  eo.  The  lumen  of  some 
of  tlio  arteries  was  narrowed,  while  that  of  others  was  oblileratetl. 

No  coanwr  Ic^iotut  ci^iild  he  found  in  the  retina,  yet  the  retinal  arteries 
showed  the  snme  condilionn,  whieh  jminted  to  an  endarteritis  obliterans. 
Id  pUioes  they  were  infiltRitenl  with  nitnid  eell<i. 

lo  the  left  e>'e  I  fonnd  a  .small  detuchmrnt  of  tlic  retina  on  the  tem- 
poral side,  lieueath  which  a  caUe-likc  swelling,  similar  to  the  one  in  the 
macular  region  of  the  other  eye,  but  smaller  in  all  dimensions,  oonid  be  seen 
in  the  ehorioid.  In  the  etpinlurial  region  of  llio  ohorioid  there  wore  similar 
smaller  and  lar^r  calte-shajted  swellings  and  foci,     The  gtriictnre  of  the 


C^ntmltiliitt  flir  praktiidie  Augvnheilkuoile,  1888,  S.  8S1. 


•uo 


immrg  op  the  axrmA. 


flborioiil*!  fori  WM  ibe  mate  as  in  the  right  eye.  In  tlw  nagliboriiood  of 
tkaie  tod  ami  above  than  cbe  ntioal  pi^TucQt  ippcared  bvpeqibutio;  while 
tDtat  of  ilM  ckfDcnU  Ind  WModcred  uiio  ibe  t-faorioid.  The  Uood-vcssdB 
ibowed  Uie  name  attermtivns  uf  lli«  advuititia  aad  tntima  »  Uiikm  of  the 
other  eye.  Tlu-  r«tin>  iii  manv  plan«A  woa  cciikitJefablv  itifiltTated  with 
rovwl  otll»,  iiml  its  i^maller  arti-n»  tibow(<d  the  reults  uf  oidarteritM. 
There  wm  not  soy  ptrriartcrttia.  Above  the  lar^r  foci  id  the  chorioid  tlie 
rada  and  ouua  wcrv  vmutmg  or  were  degeavratcd.  Some  pulloid  excre»- 
acooM  wara  found  ii{>ofi  the  lainma  vitreu.  AmorpboiiB  cuogiiUted  ma&ees 
lay  bttwwn  the  cltorioid  and  the  n>tiita  nod  h«re  and  there  glued  the  two 
mcnibnincH  together. 

(B)  BmilLITIO  BETINITIS  (BETINITIS  STPHILITIOA). 

I.  DiffuMt  StfphUUic  Retinilis  of  Jacoimon.  {ReiinUix  StfpftUitiaa  Difum, 
JofolfM/n). — It  in  geniTully  known  that  Jucobeoa'  was  tlw  &nt  to  <l!rect 
alUiitioii  U)  tJiv  fiK-t  (hnt  the  syphilitic  procf^s  may  be  iiriiuarily  located  in 
tht*  retltM.  Ho  hiu  given  an  ex«elle»t  deecriptiou  of  this  afrection.'  Since 
hia  reniilta  ayphilitir  retiiiitiA  hm  been  recugiiizcid  clinically  as  a  acparatt! 
afliiction.  It  i»  aim  \voll  known  that  tli!.s  rvtinitiri  of  Jaii>lKu>ii  tuio  been 
oppoaed  and  its  exiBlence  denied.  By  Fdirst«r'  and  fai»  followcra  it  haa 
been  doacribed  lu  a  sypliilitit*  clionoidiUs,  while  other  obsen^crs,  like  Not- 
tlrthip/  tukvuu  intxtnuediate  iKwition  lunl  locate  it  both  in  the  chorioid  and, 
In  llie  retlnn. 

l^iluT  and   Miolii'l "  differentiate  botwwu  a  retinitis  of  the  outer  loye 
in  wliieh  (Ik-  cluirioid  nlwayii  ))a.rtici|tati:«  or  even  plavH  themuin  r/ite.tirtA  \ 
retinitia  of  llic  inDcr  layers,  in  which  the  chorioid  domt  nut  participate, 
at  1e»t>t  doM  stn  in  a  minor  degree  and  much  later.     This  m  the  genuine 
primary  retinitis, 

1  itifTun'ntinle  between  (he  above-de«cribcd  diffuse  chorio-retinitis  and 
the  difthsc  Ayphilitic  retiuKiB  of  Jaoolsou.     1  am  well  an-are  of  tlie  fact 
thai  tlio  o(Hidil]oiM  dwwriW  by  .lacwljwiu  in  b!«  diffuse  syphilitic  retinitiai 
are  very  similar  to  those  seen  id  Fi;r»t«r'»  diffiiw  i^yiiliilitic  diorioiJitis,' 
aud  in  many  poinls  are  even  identical.     I  also  know  that  the  ronditiona 
whitJi  Fiir^ter  ailviinocs  to  (m>vc  the  rhorioi<lal  diameter  of  his  diorio- 
rotinitis  ^.wmpliwiiioQ  with  iriii*,  oight-bliudncjts,  opacities  of  the  vitreoua, 
body,  reduction  of  aoconimodativc  (acuity,  and  alterations  !u  the  fundi 
tftsr  the  disease  Iiaa  run  its  (.•oniw)  are  not  all  determinable.     I  further 
know  (h»l  tbcifcsiel  uumcrous  intemu'diatc  fonus  between  this  form  of  ■ 
retinitis  nwl  chorio-retinitis.     Nl•^•ertlK•l««,  it  is  my  belief,  based  on  a  vcflT'l 
liirK*  number  of  aura  of  nj-pbilitic  rrlinitis  awl  diurio-retiuitis  which  ia 
the  riMirw  of  thirty  T«ir«  I  Imve  sven  amonc  my  patients,  that  wc  con  a»-j 
»nmc  iu  a  scriw  of  simiUr  casus  with  a  oprtain  depree  of  exnctuew  that 
retina,  lartkularly  in  its  imHT  layers  i»  the  or^su  tint,  and  ofteu  alooe^ 
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dPlertefl  by  the  syjthililic  poi»oii,  auil  that  in  anotlicr  smett  of  vokh  with 
the  t^tiic  dcgTL-e  uf  probabilitr  wc  cau  usaumc  Ibat  tbc  chorioid  (or  }>crlia])(i 
fbe  chorioid  with  the  <-xtfrnul  l»vor«  of  the  rctiua)  is  tbe  ]Kir1  primarily 
attscbol,  arid  ttiat  not  until  later  docs  tlio  process  invade  th«  ioterior  layers. 
Tliere  are  fttrms  of  trau^ition  between  these  two  series,  as  to  wliich  it  is 
impossible  to  dedde,  and  whose  classilicatioLi  will  dopc-iid  on  the  diagnostic 
liiot  of  the  ctiniirlaD. 

Tlie  firet  of  the<ie  sej-ice  we  shonid  call  the  diSiiitc  syjihilitio  rctinitiB 
of  Jacolxon,  while  tlie  aeooad  tieri«n  are  those  known  lui  the  cliorioretinitig 
of  For»tcr, 

In  onl^r  to  put  my  opinion  ou  a  tKitcr  foundation,  I  n-ill  here  f^ve  two 
anatonnical  dt^seriptioiis,  the  ou«  of  my  cas«  above  mentioned  and  the  other 
of  one  recently  published  by  Bach. 

In  my  case  tbediomid  ])lays  th«  main  rdic,  and  there  mn  be  no  doubt 
that  the  retina  suffered  only  eeooiidarily.  Clinically,  I  havt-  oWrv«l  a 
ieriefi  of  cases  of  gnuhinl  transition  from  my  oases  of  eirciimsoribcd  syph- 
ilitic chorio-retinttiR  and  Forster's  diffuse  rhorio-retinitis,  and  therefore 
cannot  doubt  that  if  such  transitory  forme  had  come  under  the  microscope 
the  changes  would  have  been  found  to  be  analogouii.  FurtJiemioi-e,  I  do 
not  doubt  that  in  the  typical  clinical  condition  of  Fdreter's  retinitif)  anal- 
o^us  onatoriiicnl  cbaii^  may  laky  ]i!ace,  and  yet  conwrning  the  participa- 
tion of  tliL*  retina  and  the  tjiurioid  in  tlm  prtxxTB  the  most  varying  degrees 
of  imeawty  may  be  observed. 

On  the  other  hand.  Bnoh'  han  doacribed  th*  conditions  in  a  oa»e  of 
rehipsing  ditfiiee  syphilitic  retinitis,  in  which  the  |>athologioal  changes 
affected  only  the  cerebral  layers  of  the  retina,  and  haB  thus  brought  for- 
ward a  proof  that  .lacohwin's  retinitis  exists  a';  a  primary  discnse  of  the 
rdina,  especially  of  iu  hlood-vcftftels.  Further  anaiomioal  cxaminatioa^ 
will  make  these  points  cleanT. 

Opacitiefi,  es])ecially  dufit-likc  ones,  arc  nearly  always  found  in  the  pos- 
terior parte  of  the  vitreous  body,  where  they  ibrm  a  light  cloud  or  veil  in 
front  of  the  [lapilla  and  its  immediate  surroundings.  They  may  persist  for 
tear*  after  the  diiiease  is  cured.  In  rare  oaaeB  they  may  lie  absent :  Ost- 
wait'  -rtatcs  that  in  lii^  cases  they  were  iiioi-e  fre(]uei]tly  wanting  than 
present.  In  the  [Wf^tt-rior  jwle  of  the  eyeball,  indrjx-iidcntly  of  the  o|>acitic» 
of  the  \*itrco(is,  the  n-tina  is  opaque.  This  grayish  opacity  spreads  (specialty 
along  the  blood-vessels  towaixls  the  equator,  where  it  disapitcars.  In  some 
caaes  this  dimness  of  the  retina  \s  intense  in  the  neigliborbood  of  the  (Hipilla, 
as  til  Hirwhberg'fl  retinitis  gyrata  alb!da.'  Clafisen'  and  Schweigger'  have 
st»a  a  wall-like  thickening  of  the  n^lina  around  the  uptic  jtapilla. 

Towards  the  periphery  and  iu  tlie  optical  centre  of  the  retina  small 
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'  Au^D«picg«l,  S.  110. 
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wh'Uf  foci  often  appear.    Hirscbbei^  has  obs«rvixl  their  or!^n  and  i 
il.'     They  drtflop  aioag  the  bl(iiHl-v«weU,  which  th«y  £i)mclim<« 
like  small  berries.    Ther  are  rouiHl  iti  fomi  ami  reddish  id  tint 
lb«T  become  ydlow^h  white,  ami  liiially  assume  a  pure  white-  tint. 
lu.'  in  the  n-lina.  ami  nut  iu  lUr  oborioiil,  as  Ostwall  ^  iL^aiuM  in  his  I 
Id  the  oMitreof  the  ntina  they  are  sometimes  so  miiiitti'ss  to  be  I 
viwble. 

The  bloud'V-eseeb  show  do  portk-nlar  i:hang(>s,  but  tlie  ahunti| 
DKiially  ihiniu-r  and  the  veins  are  aoniewhai  thinker  iluiu  Qcnn:i].    He 
rhsgfs  arc  pxtrrmely  rare. 

Tlie  eubjertive  symptoms  do  not  aiaterially  difter  rmm  those  o(^ 
syphilitic  chorio-retiniiis  as  Forster'  has  bo  well  iiif*crilie<l  them. 
hmg-i'DtitiniK'd  Simmering  of  light  is  especially  ^riking,  antl  becoaMl 
trci04'ly  diitagreeable  to  tbe  patiettt.     This,  as  HiKchber^'*  hie 
may  sometimes  pttcede  for  a  luiig  period  even'  other  visual  dii 
and  be  explains  it  curtrrtly  of  being  due  U)  the  iDsufficicDt  mippljr  «f  i 
rial  blood  on  ncooooi  of  the  ajfcctioti  of  tbe  retinal  blood-vneelB, 

In  ooDsec)ucDc«  of  a  n>lti«(ion  of  tbe  light-sense,  nighl-blindotsil 
loes  of  visiml  acuity  are  Dsually  ver>-  pruuouuiwd.     Soototoata,  i 
tbe  ring-like  type,  may  be  found. 

The  course  and  the  results  are  similar  lo  those  of  dlffuae 
afaorio-rt?tiiiiti«,  yet  the  fiital  dionotdnl  c)innge»  either  are  wanting  oi 
leet  rT)nrk«),  ^  ihnt  sometimes  ve  iiimply  lind  ntruphy  of  the  retinal 
a  dirty  yelluwish-white  papilla  aiKl  very  small,  partially  invisible! 
vtssela.     Fn-quently,  however,  changes  iu  the  dioritiid  also  take 
Since  in  protrnrted  cases  the  pathological  prooei«t  extMtds  into  tbe 
Uytn  of  the  n-lioa  and  iutu  the  diorioid,  there  is  immigratioo  of  i 
piguMUt.  the  reverse  of  what  takt-s  place  iu  diffuse  syphilitic  ehoruw 
iu  which  the  affection  spreads  fpgni  the  ehoriyiJ  to  the  outer  retinal  I 
and  aAervanl^  to  the  iniHT  one*. 

The  diagnofift  and  prognosis  are  simiLir  to  those  of  diffuse  sr| 
chorio~RliDiti& 

Thi.s  afft-ilion  somctiuis  develops  in  from  four  tu  six  muutbt 
primary  iafcetioo,  as  ba*  been  observed  by  Hirsdiberg.*     Tnotowfil  it^ 
same  as  thai  fi>r  difliL^  syphilitic  ol>orio- retinitis. 

II.  Ii(Jnjt»inff  .Sy/V'iW'f  Cfntnil  Hctinilin  (lidiniiig  GittmiU  Rnidit 
8pi}hitUic<i).—TbK  i»  a  rare  disease  of  the  retina,  which  was  first  de 
by  vonGnefe*  in  1^66,  after  de  Wcckcr/  Miiiithiier,»ai»d  Galezowgki'l 


>  Klliit»clii>  BtolMcbiangco,  I8T4. 

•  Luoo  citato.  *  LooodWH- 

*  Kllniwiiv  Beolaahtnnf^Mi.  1R74;  B«ltriec  nir  AugeaheJlkuiulo.  L,  I8T«, 
anJ  Borltiirr  kltntiobc  WocbcDKlirifi,  188S. 

*  Lveo«Juta. 

•  ArvliW  ftiT  OpUtbolmokglv,  M.  liL,  3,  S.  SIl. 
t  Low  vltata.  *  Imoo  'H^ta.  *  Ixxu  i 
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ited  out  a  similar  aSection,  without  however,  baving  related  any  cases, 
weigger '  probably  referred  to  the  same  disease  when  be  spoke  of  reti- 
9  maculte  lutese.  Mooren's*  case  is  probably  identical  with  one  of  von 
lefe's  seven  cases.  A  number  of  examples  have  been  since  reported. 
Notwithstanding  my  lai^  practice,  I  have  never  treated  a  case  of  this 
B,  and  therefore  cannot  speak  from  my  own  experience. 
Von  Graefe,  who  has  seen  seven  cases,  thus  describes  the  afiFection. 
Idenly  vision  is  disturbed.  After  a  few  days  this  disturbance  disap- 
ts,  to  reappear  and  disappear  recurrently  at  short  intervals,  so  that  from 
to  thirty,  or  even  e^hty,  relapses  may  take  place.  At  first  vision  is 
i  dnring  the  intervals,  but  later  the  visual  acuity  becomes  reduced, 
ring  the  attack  vision  is  reduced  to  a  minimum,  so  that  if  the  affection 
linocular  it  is  spoken  of  as  an  attack  of  a  periodical  blindness. 
OphthalmoBoopically  a  slight  dimness  is  seen  in  the  macula,  while  the 
^borhood  of  the  papilla  remains  free.  The  macula  becomes  gray  or 
yiah  yellow,  and  frequently  6ne  white  points  appear  in  groups  around 

During  the  first  intervals  this  dimness  disappears,  but  later  it  remains 
tionaiy.  When  the  relapses  have  lasted  for  several  years,  pigment-spots 
.;  develop  in  its  neighborhood,  which,  however,  are  not  similar  to  those 
n  b  pigmentary  retinitis  or  chorio-retinitis. 

VoD  Graefe  considers  this  affection  as  one  of  the  very  latest  symptoms 
sy[diilis,  and  uses  long-continued  or  repeated  series  of  inunctions  for  its 
ief.  Thongh  the  affection  may  resist  these  for  a  long  time,  restitutio  ad 
'tgmm  can  be  reached  only  in  recent  cases  in  which  no  lasting  altera- 
os  in  the  tissues  have  taken  place.  A  more  or  less  material  reduction, 
[ledally  of  the  central  visual  acuity,  almost  always  results.  Micropsia 
•  been  observed.  The  affection  is  often  binocular,  and  may  pass  over 
to  "difiuse  syphilitic  retinitis." 

Id  oppc«ition  to  this  descriptioa  by  von  Graefe,  Eeuss  has  found  com- 
Kd  with  this  aS^ion  a  papillitis  which  has  resulted  in  a  chorio-retinitis. 
is  and  Alexander's  cases  differ  from  von  Graefe's  in  the  fact  that  they 
ptared  soon  after  the  infection,  in  from  six  to  seven  months,  and  in  one  of 
leiaDder's  cases  in  seventeen  months.  Otherwise  the  observations  agree 
til  those  of  von  Graefe.  It  seems,  therefore,  that  this  disease  may  pass 
er  JDto  a  "diffuse  syphilitic  retinitis,"  or  a  diffuse  cborio-reticitis,  or  one 
'W'ally  of  the  circumscribed  central  syphilitic  variety. 

III.  Syphilitic  Hemorrhagic  Rdiniiia  (HetinUis  H<emorrhaf/icn  Syphi- 
w). — Under  this  head  I  do  not  include  those  exceptional  casesin  which 
iiffuse  or  circumscribed  syphilitic  chorio-retinitis  or  a  diffuse  syphilitic 
oitis  or  a  recurrent  central  syphilitic  retinitis  is  aooompanied  by  scanty 
lorrhages,  nor  those  in  which  a  vasculitis  of  the  retina  proiluces  an 
teration  of  blood-vessels  with  subsequent  hemorrhagic  infarcts  -.  I  mean 
i  only  those  cases  in  which  in  individuals  suffering  from  constitutional 

'  Loco  citato.  '  Opbthalmologische  Beobacbtungtn,  \661. 
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whik-  foci  oficn  ap|>0Ar.     HirFrclilx'rg  has  obfivn'nl  tb^r  origin  aivl 
it.'     They  develop  nlon^  tlic  blood -vctiueU,  whieb  thvy  Ntiiit--lim« 
like  small  bemes.     They  are  round  iu  I'urm  ami  nildiah  iu  litil. 
tliey  become  yellovittb  wbiie,  and  finally  aeu^tiine  a  |Hirc  n'bite  tint. 
lie  in  tilt-  rt^tinn,  and  not  in  (he  efaorioid,  »  O^twalt^  iu«iiim»  ia  liit 
In  ttic  ocotrc  of  tbc  retina  they  arc  sotnetimei^  »o  minate'as  to  be 
Tisiblc. 

The  b1oo<l-veeee1s  show  uo  purticiilur  clmnj^es,  but  the  urtcrici 
ntwally  chinner  and  tlie  veins  arc  sotucwbat  tjiicker  tbHQ  noriiial.     R< 
rhflgcs  lire  extremely  rare, 

Tlie  Bubjotiive  syiu])toiii9  do  not  Diatcrinlly  differ  from  tin  - 
eypbilitie  dioriu-rctiuitia  us  Fiirstcr'  has  m  well  dcwribed  tii«ni. 
loiig-cuiitiiiiK.ll  »Ii!iiiiiieriiig  of  liglil  ID  i.'S|M-cinlly  striking,  and  becouMft 
trcmely  diangreeablo  to  the  pfttient.  This,  a»  Birscbber^*  has  nputi, 
tu&y  sometimes  precede  for  a  loiig  |>eriod  every  other  visual  dtsiurtttn, 
nnd  he  cxploioB  it  correctly  as  beiag  due  to  the  iuauSiuicnt  KUpply  of  ant- 
rial  blood  on  acoount  of  the  alT«ction  of  the  retinal  bIooi]-\'eM»]§. 

In  cnniiefjiuoDoe  of  a  reddction  nf  the  light-<ien»e,  r)igbt-blindtw»  fld 
loss  of  visual  acuity  are  ii«ialiy  very  pronouucsd.  Sootomata,  espKMUy/ 
tke  ring-like  tyj>e,  may  be  I'uuud. 

The  course  and  the  rtwulls  are  siiuihir  to  tlioee  of  diffuae  sypUiiB 
ohorio-retinitie,  yet  the  final  chorioidal  chaogts  «(her  are  wanting  an 
leK-i  marked,  so  Uiat  ftomelimes  we  simply  liud  atrophy  of  the  rvtim 
II  dirty  yelluwiah-wbite  papilla  nnd  very  email,  lurtiatly  laviiubleUi 
vessels,  Frrtjiiently,  however,  chsDg<«  in  the  eliorluid  alw  take 
Since  in  protracted  eAJtCA  the  piitht>li^iea!  prooc^  ext<'n<t8  into  ibi' 
layers  of  the  retina  and  iiitv  the  ehorioid,  then  i»  immif^ratioD  of 
pigment,  the  reverse  of  what  takes  place  in  diffuse  syphilitic  riiorii 
in  which  the  affoction  gprcads  irom  the  chorioid  to  the  outer  retinal 
mid  nflerwards  to  the  inner  ones. 

Th(^  diagnosis  and  prognosis  are  similar  to  tboee  of  diflbae  s; 
chorio- retinitis. 

This  afTeetion  sumctentctt  dcvelo|)8  in  from  four  to  six  moiitlis 
primary  infeetion,  iu«  hiw  Uvn  ulM^jrved  by  Hirscliberg.'    Treatmeiil  i*l^ 
same  as  tlmt  for  dift'iiftc  syphilitic  rhorio- retinitis. 

II.  Rtliifmng  SyjihiiUic  i'aiirnl  JirtmHi«  {Itetinitis  OjUraiu  BflctrfiKw 
Syphililka). — This  is  a  rare  diseaee  of  the  retina,  which  was  first  deecribd 
by  von  Graefp  *  in  186G,  after  de  Wecker,'  MaiithQer,*  and  Gaiesowski  'b* 

■  Loco  dutu.  ■  I.OOX  citM* 

•  Kliniwlu)  BuulMehtuiiKen.  ISli;  Beltiigc  cut  AllscabellJniBd*,  1, 1876,  B-.^' 
itni]  Bnrliiic.r  kliniachc  Wochenichrin,  18S& 

'  hoco  citato. 

•  Arclitv  fUr  Ophth*liaolo|:ic,  Bd.  xii.,  3,  8,  211. 

•  LociJ  citato.  '  Iww  citato.  •  Lop»ciw» 
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pointed  out  a  similar  afiWtion,  without,  however,  having  related  any  cum. 
Sehweigjjt-r '  probably  wfrrrt-d  lu  the  saiia-  di'twuH?  when  he  nfwkc  of  reti- 
iiitiit  oiaciitH:  hitCHi,  Muoreirs  '  case  is  pnilmbly  idctititiil  with  one  of  von 
Gnit-fe's  seven  cases.     A  nwinhcr  of  cxftm|iUrs  have  been  sinct  reported, 

X<ilwith>laiKliii|f  ni\-  Irti-gi-  pnn'lii.!e.  I  hnvf  ucvpr  trentul  a  ease  of  this 
type,  nm\  tliercfure  cannot  )ipo»k  fwni  luy  own  i'X|KTicuee. 

Von  Graefe,  who  has  acen  sevai  cases,  thus  discribea  the  afici-tiou. 
Suddmly  vision  is  diaturbe*!.  After  a  few  days  this  disturbmiec  dieap- 
pearB,  to  rcajipear  ami  disajtpoar  reciirrpiitly  at  ehr>rt  intei"val(*,  nu  that  from 
t«u  to  thirty,  ur  eveu  eighty,  relajitHv  tiiay  take  place.  At  fint  vision  in 
good  during  the  iiiter^'ols,  but  later  the  vixual  aetiity  becamnt  reduced. 
During  the  uttiu^k  vision  is  n.-duee<l  to  »  Dilaimuni,  bo  tliat  if  the  affection 
it)  biiiiK-iilar  it  is  !fj>uken  of  as  au  utlitek  of  a  periodical  hhtidness. 

Ophtlialmoseopioally  a  slight  dimness  ig  seen  in  the  macula,  whilo  the 
Iiei^horLo(Kl  of  the  papilla  remains  free,  The  macula  becomes  gray  or 
gimyisli  yellow,  and  fi-etjiieiitly  line  M'hite  jwinta  apiX'nr  in  gronpt*  arunnd 
it.  During  the  ilnH  intervals  this  diniaesii  diaapixnr?,  but  later  it  remainit 
intattonnry.  When  tlie  iflnpsw  Imve  la^^t^tl  for  sevenil  years,  pigment-Himtit 
may  develop  in  its  neighlMH-hood,  wliieh,  however,  are  not  Bimilar  to  those 
seen  in  pigmentary  retiniliB  or  cborio-retiuitis. 

Von  Graefe  considers  this  aflectioti  a^  one  of  the  %'ery  latest  symptoms 
of  syphilis,  atnl  uses  liiug-euDtinued  or  repeated  scries  of  iaunetlotw  tor  ila 
relief.  Though  tlie  nflettiou  may  resist  these  lor  a  long  time,  reslitvtio  ad 
Inter/rwm  can  \k  reached  only  in  recent  uise^  iti  winch  no  lasting  altera* 
tiotti*  in  the  tiiifiiieM  have  taken  plnci*.  A  more  or  lt^«  nialerinl  rcduetion, 
csiweially  of  the  central  viifiinl  iienity.  iilnio«t  always  rfsiilts.  Mieroitsia 
has  been  obsep.'ed.  The  affection  is  often  binoculnr,  ami  may  pass  over 
into  "diffuee  syphilitic  retinitis," 

In  o|)poaiticin  to  this  de^ription  by  von  Graefe,  Keuee  has  ibund  com- 
bined with  this*  sffft-tion  a  papillitis  which  haw  reHulte<l  in  a  chorio-retinitis. 
Hia  imd  Alexander's  easts  liiffer  from  von  Graefe's  in  the  fact  that  they 
np]ivared  t^jon  after  the  Infection,  in  from  a'lx  tu  r>even  moiilLs,  und  tn  one  of 
Ali-ximder's  cases  in  ee\'enti:i'n  months.  Otherwiw.-  the  obsen-ntionB  agree 
with  those  of  von  Graole.  It  seemi?,  thoreibrc.  tliat  this  diseHHC  may  pass 
over  into  a  "dirtiise  syphilitic  retinitis"  'T  a  diffuse  chorio-retinitis,  or  one 
especially  of  the  eirciiniscribed  central  syphilitic  variety. 

III.  •Sj/phUititt  Hemorrhagic  itfiiniliK  (IMinifiti  Ifamorrka^iea  Sypki' 
litifa). — Under  thiet  head  i  do  not  iuehide  those  exneptional  cascriiu  whioli 
a  <liffnm>  or  cirri iniscnUtl  syphilitic  chorio-ix'liiiitis  or  a  ditTu*-  sypliilitit: 
retinitis  or  a  recurrent  central  syphilitic  retinitis  In  aecoinittnied  by  scanty 
heiaorrliagcs,  nor  (hose  in  which  a  vu!«'nliti»  of  the  ritina  prixtii<r:>  nn 
obliteration  of  blood-vessels  with  ^nhstfiuent  lu'morrhngic  infarct^) :  I  mran 
here  only  thoae  coacs  in  which  in  individuals  suffering  iTom  constitutional 


*  liOco  (citato. 


'  OphthAlfuolcigbvlie  B«otMt:1ilungon,  1867. 
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Kvphilis  a  reUDidfl  or  a  mriiro-rctinitia  do'duiKi  eooDcr  or  Inter  after  the 
iiilcrfiotJ  (giioerally  a  ven-  late  one),  whidi  from  its  beginning  (I  do  not 
mean  from  iu  very  inception,  but  from  tiic  lime  when  tho  ftnt  ophlbalmo- 
Boopic  exaniination  io  oonseqiunoe  of  tlie  visDal  disturlnna  is  made)  ia 
<JiaractcTii%d  by  a  multitude  of  lictnorriugea.  Sucb  afiectioug  ^ecm  tn 
be  ven'  mrv :  I  am  at  Uiist  tinable  to  find  many  in  tbe  literuUire  at  m^ 
disjtoeal. 

1  bare  s«n  five  such  aanes ;  1  diall,  liow  ever,  relat*  only  the  three  most 
typical  oiKM,  whicli  I  have  beai  abk  to  observe  most  accurately. 

The  firat,  iu  (by  wife  of  a  minor,  forty- four  years  old,  cametu  my  clioio 
in  1886.  Professor  Devi,  who  waa  tlifcu  my  aafustant,  hft«,  with  my  oon- 
soiit,  already  iHiblUht-d  this  case}  The  laitit'iit,  who  was  married  the  second 
time,  had  liad  a  papulous  exautliem,  had  alwrtcd  dcvea  times,  faad  loea'  of 
hair,  and  bad  suffered  frym  rcpwilw!  and  long -coot  mued,  terrible  headache. 
Ten  days  before  bcr  B«lni!)wi<jn  nhc  noticed  a  disturbance  of  vision  in  tbe 
right  eye ;  this  was  followed  by  severe  headache  and  dizziness,  during 
which  she  bwaune  almost  completely  blind.  She  was  extremely  impover- 
ished and  miiwnibltf.  There  were  citstricee  in  tlie  hard  and  the  soft  palate, 
on  the  gonital  orgnii%  and  about  tlie  anus  ;  the  cervical  ghrnds  were  swolleo ; 
the  pupiU  were  small,  and  tlie  iridps  reacUd  very  shiggi&hly. 

On  ophlbalmoficopic  examinattoa  I  fouud,  cii]wcially  in  the  right  eye, 
6ake-like  and  duat-like  opacitice.  Both  optic  ucrvc  heads  were  verj-  red, 
and  their  outlines  were  indistinct.  Tbe  retina  app^rcd  opaque,  but  I  ooutd 
not  decide  how  much  of  tliia  symptom  was  due  to  the  cpacttiM  of  tli« 
vitreoUH  IhkIv  and  how  much  of  it  belonged  to  the  retina  itnelf.  In  botll 
cyc0  the  urterieH  were  thin,  tbe  wms  were  tortuous  and  dark,  and,  e6|>ecially 
towarils  tbe  equator  and  the  pcnpliory,  there  were  innumcmblc  lienior- 
rbiig4<«  of  different  size«  and  fihapes,  which  lay  clo8o  to  the  blood-v(Mi^ 
In  the  macular  region,  in  the  right  i>ye  [mrticularly,  there  was  a  lar^ 
Iwniorrhage  of  an  irregular  oval  shape,  such  aa  1  linvf  smu-tinn*  seen  in 
retinal  hemorriiages  due  to  nica-*tnial  anoninlies,  and  as  Licbreich'  haa 
d««|iicted. 

Visiiou  wa»  poor,  the  patient  being  barely  able  to  see  to  count  fiiigci* 
lit  two  metres.  I  institnted  treatment  by  iniiuctioiiB,  at  first  carefully,  on 
account  of  her  low  condition,  but  later  energetically.  Sic  wa.*  diMhni^i^, 
oouaidcrebly  improved,  at  her  own  wish,  and  was  given  iodide  of  pota&- 
aium  as  an  afler-tnutmeat.  After  a  pndonged  alisenoe  she  appeared  in  my 
clinic  almost  well;  yet  tlien>  were  still  a  few  fresh  hemorrhages  in  the 
retina  and  some  yellowish,  roarblelikc  pigmented  aitots.  Her  farther 
history  1  do  not  know. 

The  ttoeond  case  was  that  f»f  the  wife  of  a  brewer  from  the  country, 
accn  in  my  privnte  practia-.  She  had  beeu  infected  by  her  hagbux],  SIkI 
had  been  treated  in  tbe  country  by  scvcml  colleagues  for  variotH 
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an*  atid  tertiAr>'  lotions  Ix-forc  st^^king  my  aid  on  nocouat  of  s  disturbnnoe 
of  vision.  The  patient  was  ihiny-gix  years  olcJ,  Mont,  had  nborlL-d  twice, 
and  had  never  conceived  since.  The  vi.-»inl  allV«tion  hod  b^un  two  wcriiii 
before  ber  visit,  as  a  centra]  scotoma  in  the  left  eye^  Ext«rDallv  both  eyes 
appeared  normal. 

The  t>phthiUiii4wct>pic  picture  in  this  left  eye  -kss  almost  exactly  the 
same  oa  llmt  in  the  right  eye  of  the  aisc  rt-portcd  by  Deyl  and  myself. 
ThiTC  were  ditM'HIce  oiMicitif*  in  the  vitrooiw  body,  I>ut  there  were  00 
(]akc«.  The  papilla  was  n-d,  and  llie  retina  xvoa  opoque,  especially  at  the 
[)nsterior  i>oIe.  The  retinal  vessels  looked  like  those  in  the  preceding  case, 
as  did  also  the  hemorrhages,  especially  the  larBe  one  in  the  macular  repion. 

In  the  right  eye  I  dniad  noopacitics  in  the  vitreous  body.  The  papilla 
was  moderately  rwl,  and  it«  outhnes  were  slightly  indiatinct.  The  retinal 
ar1«rie6  were  some«'bat  narrower  than  mtrmat,  and  the  veins  were  mme- 
what  hyi>encmic.  With  the  i»crimetiT  I  foum!  in  the  loft  eye  a  large 
centnil  ecotonia  with  niodeintcly  good  jKriplieral  vieion.  Vision  with  the 
right  eye  equalled  6/vi.  The  ophtlialmoscopio  picture  is  given  on  Plato 
XII. 

I  ordered  an  mer^ie  antisyphilitic  treatment.  Of  tlte  further  course 
of  the  affection  I  cannot  report  anythiug,  siooe  aoou  after  this  vi»it  the 
poti<>nt  moved  into  Hiinjriry, 

The  third  cas>e  hn])pened  in  a  blacksmith,  forty-two  years  old,  who  was 
in  my  clinic  a  short  time  ago.  Upon  his  entrance  he  admitled  that  he  had 
been  infected  years  ago  and  bad  had  secondary  symptoms,  but  he  denied 
lliig  iLt  twon  as  he  found  that  the  ^tck-fund  under  such  cireum stances  would 
not  nt low  him  any  monetary  aid,  aiwl  thus  the  persoiuil  history  remained 
iacomplete.  Three  weeks  iiefore  (umiiug  to  my  clinic  he  noticed  a  <xm»id- 
erable,  eteadily  intTfasiug  diBturhaucc  of  vision  iu  tht  left  «yc.  Xo  ubjoo- 
live  signs  of  syphilis  wen.-  t'onml,  yet  the  pati^it  (\)nipl«IiMxl  of  a  left- 
sided,  severe,  and  long-e<ontinned  headache.  The  right  eye  was  normal. 
F'xtemally  the  left,  eye  was  also  nomml.  On  ophtbalmosropic  examina- 
tion, however,  I  found  dust-like  opacities,  e8[>eeially  iu  the  posterior  parts 
of  Uk'  vitreous  body  of  the  left  eye.  The  papilla  appeared  sli^itJy  promi- 
nent, mmcwhat  red,  with  hypeneroio  v«ns,  and  its  outlines  were  indistinct. 
The  remainder  of  the  tmekgrvund  was  strewn  witli  iununterable  hemor- 
rhages of  varying  size  and  ehupc.  ^me  wea-  round  or  oval,  wme  were 
striped  or  flame-like,  «ome  werv  irrt^dar  In  itl]a]K;,  and  8omc  even  covured 
the  blood-veeeels.  The  slight  dimne«>  of  the  fiindiis  f  attributed  to  the 
opaeiljee  in  the  vitreous  body.  The  veins  were  tortuous,  hypenemic,  and 
dark.  The  arteries  were  somewhat  sniallei',  and  their  waits  seemed  dim 
(b  spots.  Here  and  there  the  blood- vessels  appeared  interrupted.  Vision 
equalled  tlie  ability  to  see  to  wiunt  fingers  at  six  metres. 

I  nrdcred  immctiotbi,  lulluwed  by  the  iuternu)  administration  of  iodide 
of  potassium.  No  iraprovcment.  however,  took  place;  on  the  contrary, 
severe,  almost  unbearable  pains  appeared  in  the  left  side  of  the  In.'ad,  against 
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whirli  nnti|>l]](igu«ii!^  loail  Mwdiii^  liydnitv  of  diluml,  unci  sul)ciiluiK'oti« 
tiijo«'ti<>i)»  of  innritliiiio  wopo  eiiijilinwi  in  vain. 

I^t^r,  with  iiomial  teneion,  ttieii?  apjimml  pericorneal  injection,  8li|;bt 
diiiuolonition  of  the  iria,  and  a  small,  sla^sh  pupil.  Ou  aocount  of  these 
sj'iaptomB  atrojiioe  vras  inattlled,  which,  JKiH-ever,  produced  only  a  medium 
and  irt^idar  pupillar\-  dilatation.  The  opnc-ities  in  Uie  vitroms  body  ia- 
cr«B8ed  ixiritiniiutly,  and  ai>oii  the  eye-ground  Hitild  liardly  be  seen,  vimoD 
beiug  ruduwtl  bi  wdng  motidmi  of  tin-  hand  at  onu-luilf  uietra'a  distaace. 
Tlie  nvvKTC  pain«  !ii  the  loA  side  of  the  head  n-sietcd  nil  trcntnivat. 

LAtcr  u  (vw  miiiiitt.'  enisions  appeaivd  uu  tL«  oonun,  niicli  as  arc  soeo 
after  herpetic  keratitis.  Tlie  pupil  grew  sotuewhat  tarter;  tension  increasod 
to  T  +\  and  4*1.  Tbe  vitreous,  cm  uii-uiint  of  (he  miiiiiltous  o[>acities, 
iiaJ  prol»al)ly  aW  of  tht-  lu-niorrhiijri's,  U-fwim-  dark,  tfii<l<'rli)^  tins  fundus 
invisible.  EAeriiic  cuiild  not  be  borne  by  the  patient,  nnd  pilocarpine  wat> 
subHtituied,  whieh  gnniewhat  alleviated  the  licadaehe.  At  his  diseliai'ge 
(which,  dissatistiwl  with  the  result  of  treatment,  tlie  i>aticnt  demandtJ, 
refusing  to  allow  any  operative  interfereuw),  the  eye  showed  oonsidi-rable 
epijH'k'nil  injection,  tension  was  greally  increased,  tbe  oomwi  was  steamy, 
and  a  small  hypiiiemia  in  a  eballow  anterior  eiiuuiber  oonld  bo  Mwri.  llie 
iris  looked  dirty  and  discolorvd.  The  pupil  waa  irri-gularly  dilated,  and 
the  iris  was  devoid  of  ix-action.  From  the  depth  of  the  eye  a  jjray  reflex 
conid  l>e  obtaintKl.  We  had  here,  therefore,  a  eaiK-  of  »y]iliililic  lienior- 
rliagie  retinilH  tV>llo\v'ed  by  hemorrhagic  glaueonia.  ThU  fumi  I  should 
denignute  iM  malignant  syphilitic  hiimon'hagir  retinitis. 

Tbe  1a«t  two  ca«e6  were  analogous  to  the  fii-st  two,  except  that  there  were 
DO  Biicb  large  heinorrboges  in  the  macular  i-^iou. 

The  number  of  cans  which  I  have  mentioned  is,  I  tliink,  too  small  to 
allow  of  any  general  dnhiL-lion*  being  made  from  them.  I  lieMire,  however, 
to  «.wll  attention  to  ihu  following  fact«  :  then;  wau  always  an  exlwuivly  laf^ 
niiniWr  of  lieiiiorrhagw*  over  the  fuuduf  oculi ;  tlic  arterieti  were  more  or 
1(88  atteiinalcd,  nnd  showed  a  white  dimnoes  in  sjtots  ;  the  vv\a»  tverc  brood, 
tortuous,  and  very  dark  ;  the  vitreous  eontaiiied  a  greater  or  lef«er  quantity 
of  opacities ;  the  |>apilta  was  red  and  Itt  outlines  M'ere  indistinct ;  and  there 
WS8  nlwavit  intense  and  ciinlinned  iiea<lache.  Thus  tliere  lies  before  us  tJte 
pteture  of  a  disease  which  differs  from  all  forms  of  syphilitie  relinitiH  thus 
far  dcvriU-d,  nnd  I  would  wi^cnt  aa  the  etiological  factor  that  a  long- 
contiuucd  affVxrtiou  of  the  blood-ve»sel»,  in  particular  of  the  arteriw,  muvt 
Imvc  precviled  the  i^yphititic  hemorrhagic  retinitis.  It  nmy  l>c  tlmt  in  (Im^w 
atsoi  an  endarteritis  obliterans  wag  combined  with  a  diSiiite  sypiiilitic 
retinitta. 

Sdiubert  lias  described  '  a  {partial  eypliilitic  hemorrhag:ic  retinitis.  He 
found  a  larger  heiuorrhage,  together  with  a  unnilter  i)f  smaller  onea,  in  the 
vicinity  of  tlie  macula.     There  were  also  a  few  small  whitish  foci  of  exu- 
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Btton.  T!»e  pntinnt  suffemJ  from  spv^tp  bwidache.  There  i«  no  state- 
ment i-egardin^  the  couijitioii  of  the  [lapilla  oi  aiiytbing  in  reference  to  the 
presei]<:e  of  ojiadtles  in  tlic  viti-eous  body. 

S^philitie  Artfi-Uiti  of  the  lieiina  {AHevitia  St/jihilUisa  R^inar). — An  affco- 

tioo  of  the  ivtiDHl  arteries  analogous  to  HeubB^r's  aiTetrtion  of  the  oerebral 

arifrk-8  in  cen-bml  fvphilis  is  ivt^jgiiizcil  uphthabiiofiCMiHollv  whrn  the 

arteriM  Ujipciir  thin  and  cbuiigrd   iiitv  gi*"^  or  white  bondH,  or  eventtially 

E4ea»>  to  Im>  vii^ihlo,  while  rhi>  veins  bcoome  eDtaigc^l  (tiid  dnrk-colon?d.     In 

lis  nftt.-ctii>n  heniorrhaf;ie  iiifni'dii  sro  here  and  there  ^t^u. 

For  a  lon^  time  the  visual  die<turbaQce  inay  be  untin{H)rtaiit,  defects  iu 
the  vi»iiat  field  Iwiny  t'3|WH!ially  wantiii};.  Ojiai-itii-s  in  the  vitpeoiis  Ixjdy 
with  nmrked  r(xlnet4A  of  the-  {>a]iilln  and  in(Li.tiiiR4nc^»or  it;)  outlines  nre 
iHit  noticmble ;  ndtlicr  {a  night-hlitidn(>i«  nor  n  diminished  pou'cr  of  aocom- 
miKhitinn  pm«-nl.  In  a  wonl,  in  most  oises  no  retinal  symptoms  are 
«bwr\-«l,  tho  alteration  concenjiog  solrly  the  walls  of  the  blood-vesaels, 
Th«  {tflthotogical  anatomioal  process  i»  in  the  main  an  endarteritis  oblite- 
rans. Since  this  pntcitu  in  the  retinal  arterieti  ocvurs,  as  a  rule,  simultaiii!- 
otisly  in  the  cerebral  nrtt-riw,  we  may  cnncliide  fniin  the  ophlliahnnscopic 
pirtiire  that  a  syphilitic  atTtTtion  t>f  the  cercbnil  artcrie*  is  present,  and  En 
thiA  raaniu>r  the  oplitlialniosccpic  examioatiou  is  of  great  semeiotic  inipor- 
tanee  for  the  general  pmetiliwner. 

All  ca^ei*  of  sypbililic  arteritis  of  the  retina  thus  far  observed  Imve  ap* 
pcared  at  a  late  [K'nod  of  the  dineiiAe.  Sehilling'  wa«  the  first  to  observe 
the  ■iphtltalmo.'ioopit'  piettire  of  thlx  affet-ttoii  ;  he,  however,  erroneuiittly 
took  a  white  IiltHKl-vcBwd  to  he  a  vein.  fx'l)er*  rqwtrted  another  3iw>h 
ahser\'Htion,  which  was  followtxl  by  a  ntimlier  of  excellent  cnmmiinicatioDS 
njKin  the  enhjeft. 

l^t/pfiililtc  Periftim-iilitU  of  the  Jl^dina  {i*wt(VM«//ji[s  Reiitux  Si/phililica). 
— SehefTels  tias  dpt^frrihed  a  retinal  afl'^etiun  i^een  by  him  in  a  Kmith, 
eighteen  years  old,  who  sntlcred  fmni  hei-editary  syphilis.  This  ooudition 
he  ealled  ]H'r!vn.''c;nlilL-*  or,  ln-tler,  syphilitic  j^KTlfihlebitis  of  the  rvtiiia.* 
The  p«pilln  a|i|i«irwl,  ophtliahiKiwiipiailly,  nil;  the  veiiii*  were  brand, 
tortuous,  and  dark,  and  surrounded  by  dark  brown-red  hemorrhages.  The 
largest  hemorrha)^  lay  in  the  macular  region.  The  arteries  were  normal. 
The  retina  was  transparent. 

XXIV.    PURTTLENT  RETINITIS  (RETINITIB  PURULENTA). 

Until  recently  an  inde{>eitdcnt  purulent  retinitis  without  a  vombitiation 
with  ohoHoi<liti8  was  one  of  the  least  known  of  cye-afieetlons,  tlie  po<«i- 
bility  even  of  Its  existonoe  being  genernlly  denied. 

Thus,  Ritter,*  as  the  result  of  cxperimeots  ud  animalsr  denied  the  coi^ 


<  M«diElntK'h>olitRirg:l(che  Rundiehsu,  Bd.  il.,  1870.  S.  S). 

•  Lo«o  citiiiu.  S.  6S1. 

•  drckiv  fiir  Aiig'-iilu-iltiiiriJc,  IM.  xxii.,  IMl,  S,  374. 

•  ArchiT  tar  Ophthulmolt^ifi,  Bd.  riii.,  18BI,  1,  S.  S7. 
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i«ctnc88  of  all  obsen'Atioris  coDcemiug  purulent  retinitis  and  its  poRsibility. 
Similarly,  liafiiug  his  ooncliwiou  on  ideiitimi  exi>erinients  Schiess'  stated 
that  wherever  jiunilent  rrtinitjji  was  fuund  it  hatl  been  prei-ednl  i>y  a  puni- 
leot  diorioiditis.  Virehow '  had  Iwfore  this  eeen  a  piiriileDt  retinitis,  yet 
in  his  cast-  it  wuh  a  in£4a6tatie  nflToctiou  nud  ttif*  ohoriuid  and  tlio  ciliary 
body  were  siniiilliioi'ously  allected.  1  have  not  the  least  doubt  tlial  in  \\m 
case  Vircbow  had  to  deal  M'ith  a  puriileut  retiuitis,  allhougb  it  was  said 
tliat  the  UtdeiiendoTit  dovelnpiiwHt  of  pus  In  tlio  tvtina  wm  not  proved,  and 
that  it  cuitld  liavv  immigrat«d  into  it  from  the  inflamed  chorioid.  At  any 
rate,  it  vms  not  an  independent  retinitis. 

The  sBoic  ia  tnie  of  Kagd'e  owe,"'  in  which  an  operation  hatl  been 
made  op  the  thyroid  t^laud,  and  of  Xnapp's  three  cases,*  in  which  puer- 
peral pruoGs»>»  preceded  it  and  ti>e  iullamniation  started  undoubtedly  in 
tlu>  uvea;  also  of  Heilber^s  case/  where  a  puerperal  enducarditis  wasj 
present.  Thfi  important  caa;  of  Oeller,  uio,*  apixsar*,  as  the  uiilhor  Ims 
guggt^ted,  to  have  bi-i^'ii  of  embolic  origin,  and  w»»  u)^))!!!!^)  widi  pvoUlis. 
The  best  caae  of  motastatic  puniloiit  rbtiuitie  in  a  puorjtcral  subject  lius 
been  descrit>«t  by  IIirschlK>rg.''  In  1889  I  reported  a  few  caees  of  puK 
purulent  reliuilie. 

Accurtling  to  my  observation,  the  true  independent  retinltia  occurs  in 
two  clinintl  forma, — as  an  acute  purulent  retinitis,  with  the  appearance  ol'a 
panophthalmitis,  and  an  a  ehrouic  purulent  retinitis,  which  while  running 
its  coumc  pnwcnta  the  picture  of  a  Bo-callvd  purulent  chronic  chorioiditis,  the 
symptom-complex  of  tlic  M)-called  amaurotic  cat's  eye  oJV>n  being  the  tftart- 
ing-point  of  the  i>o-call(xl  pwndo-glioma,  and  sometimes  being  so  likea  true 
glioma  tlmC  a  ditferentinl  diagnosis  ixx«mos  very  difficult,  or  oven  impossible. 

From  their  etiolog)'  we  may  easily  distinguish  between  tJjree  groi))>s 
of  purulent  retinitis:  I.  Purulent  traumatic  ivlinitin.  II.  Purulent  sec- 
omJary  (or  indueed)  i-otinitis.  III.  Purulent.  niet&<itatic  (or  embolic)  rt-ti- 
nitis.  In  every  one  the  purulent  retinitis  may  l)oacut(>,  exhibiting  tlie  form 
of  a  imcKiphthatinitis,  or  it  may  be  chnmic,  pntw-nting  tlic  picturt*  of  uman- 
lotic  cat's,  eye-     Transitory  forms  between  these  two  have  bftcn  observed. 


I,  TBAUMATIC  PCBUI-KNT   RBTINITIB  (bETINITIS   PURULESTA  TBAtT- 

MATRA. 
Aeuie  Form  of  JVaumalic  PunUerU    Ri'liiiUUf  jirenentlng  the  CUnical 
Piciwf  of  Panophfhalmitw. — I  have  seen  aoul/?  tranmatic  purulent  reliniti.4 
most  frequently  after  foreign  bodies,  e^iiiietrially  in  eases  in  which  pieces  of 

'  Archiv  fur  Ophtljulmologio,  Bd.  ii.,  1868.  1,  S.  127. 

■  Amhiv  fur  pnlhtitogitcho  Anawmie  und  Phyilologie  und  fUr  ltUniscb«  Medido, 

Bd.  ix.,  nan,  .^.  an,  i>nd  Rd.  x.  s.  itg. 

•  ArchiT  fjr  Adtiflnhflilkunde,  Bd.  vi.,  1800,  1,  S.  239. 

•  lbid,.in,  Bd,  ■vlil,,  I8C:,  1,  S.  12T. 

•  Ceiilrulttlatt  Cut  dio  incdidnlschen  ^Vitnutuchiiftcn,  1674,  Nr.  S& 

•  Archiv  {lit  AiigMihcilkunde.  Bd.  riii.,  1879,  S.  867. 
'  H>id<-m,  Bd.  vL,  1880,  2,  8.  288. 
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percusHOD-capfi  liad  entered  tbc  interior  of  the  eye  through  the  cornea; 
1*66  frequently  n'hea  they  had  iMisei-d  through  the  eclera.  I  have  also 
seen  it  in  perlbmtiD);  wound);,  «spocially  through  the  uurm-a,  though  mora 
rarely  tbmugh  ihe  »ck-i-a.  Il  has  alao  occurrt-d  after  severe  burns  uf  the 
coru<»  und  in  t-untiusion^  uf  an  <?yv  which  had  previously  hccu  iujurvd,  Toi' 
instaiioe,  wh«n  there  woti  eti  n<lhftx-nt  leiux>nin. 

I  have  CBreftilly  Htudin)  the  connrotinn  between  arute  tmunwtir  puru- 
lent retinitis  and  trauraatir  punoiihthalmitift  in  a  long  scries  of  panopbthal- 
Diitic  eyebaUe  from  my  lut^  collec-lion,  and  have  published  the  results 
based  upon  an  examination  of  twenty-six  case*,'  Since  that  time  I  have 
examintHl  another  btrries  (sixteen  eyes)  witii  the  same  alTectiuu,  and  have 
arrived  at  the  following  concliisiou*: 

1.  The  (.•liiiit'ul  picture  of  ti-sumatic  pauoplitliulmiti^  is  far  from  being 
Klcnti<u)  witli  ihnt  of  aciilir  puriihiit  chorioiditis,  contmry  to  wlint  thus  far 
eecme  to  hnve  liecn  the  geiicml  opinion. 

2.  To  the  clinical  picture  of  traumatic  panophthalmitis  corresponds 
originally  as  its  anatomical  ba^is  au  acut«  traumatic  purulent  retinitis  in 
Aome  cases,  and  au  acute  traumatic  purulent  chorioiditis  in  others ;  in  aome 
botli  of  titese  etiological  factors  have  been  at  work. 

3.  Acute  traumatic  purulent  retinitis  is  found  to  he  very  much  more 
frequently  the  original  auutoinicul  bu^is  of  a  panophthalmitis  tliun  is  a 
cboriutditiB  of  similar  ehanicti-r. 

4.  Acute  traumatie  piinilent  retinitis  is  found  to  be  the  anatomical  bo^s 
of  ft  panophthalmitis  most  frequently  after  injuries  or  after  the  penetration 
of  ftirtign  bodies  thmiigh  tlie  cornea  wtiicli  do  not  injure  the  uveal  tract 
directly ;  acute  traiiRiatic  chorioiditis  is  found  more  frequently  when  the 
iwlera  is  injured,  or  whim  foreign  iHtdies  have  peiietral(Hj  through  the  sclera 
and  directly  injured  the  uveal  tract,  (»|H'»iaIly  the  ciliurj'  l>ody. 

The  clinical  picture,  the  vouirc,  and  tin-  results,  u»  well  a»  tlic  prognosis 
and  treatment,  of  acute  traumatic  purulent  retinitis  agree  so  fully  with  those 
of  aeut«  tnuniatic  pano|ihthalmitiR  that  wo  shnll  here  not  describe  them. 

It  is  commonly  impossible  to  make  a  (weitive  clinintl  diagnosiB  as  to 
whether  in  a  given  case  of  beginning  acute  traumatic  ]ianophthalm!tis  we 
have  to  deal  with  an  acute  traumatic  purulent  retiuitis  or  witli  a  similar 
chorioiditi>%  Even  a  {Misitive  unatomiml  Uiagni»;iB  i^;  })o»iibte  uuly  when 
wc  have  a  cnne  in  which  tlie  eniickiation  in  made  early,  since  in  protract&I 
caeee  the  inflammatoiy  pruceiw  extends  to  nil  the  tiwjtics  of  the  eye  and  pro- 
duoGs  )>uch  changes  that  the  origin  of  the  puriik-iit  process  ciiu  nu  longer  be 
demonstrated. 

On  Plate  XIII.  I  have  given  tlw  anatomical  rondition^  of  an  un- 
equivocal case  of  indepcudi-Dt  acutt^'  traumatic  purulent  retinitis  from  an 
eyeball  which  I  euuclcnted  four  dayn  after  a  piece  of  cap  had  penetrated 
through  the  centre  of  the  cornea  and  lens  into  the  vitreous  body.     Seing 


■  Arduv  fUr  AuKenbcilkuadc,  Bd.  uL,  leoOtS.  MS. 


DEBASES  OP  THE  BBTTN-*. 


well  hnittcDed,  tliU  e^'etull  vras  maile  rraily  for  cultinf;  sMinns  i:' 
own  luetliod,  and  put  into  my  co)l«.-tioii,  tu  be  divided  iiitn  1  rj- 
sections  yair»  later.     Tlic  plate  .<^iow«  »ucli  u  tutal   longitul 
mider  a  low-  [wwiT,  in  wliicfa  the  inacvmt!oii  oF  the  tissues  and  th-: 
of  tiie  con»«{uej)t  reaction  can  bo  !w«n. 

MniTnttodjiiodly,  uiiicli   pus  was  fouud  iu  the  vitreous  bodY.    TW 
retina  apjKurtd  cuusidvnibly  thickened,  aod  the  foreigo  body  bv  in 
1)ottum  <>f  llio  vitntiiii^  (-liaiiilxr,  ournxiiidcd  bv  pus  aitd  coa^ilatitl  f In 
it  was  alBO  poeaiblc  for  the  naked  eye  to  see  that  tlie  chorioid  via  Bt 
altered. 

Oa  microsoopic  exatnination  I  fouud  that  tbe  chorioid  was 
Tlie  H'tina,  however,  was  much  thicltencd,  especially  near  the  optic 
lioad.  H«re  and  there  a  layer  of  pus  and  fibrin  was  seen  bctwuieo  ik 
retina  and  the  chorioid.  A  mtivli  tliic-ker  layer  of  fibriti  could  be  won  Irni 
on  the  inn<T  Hurfanc  uf  tlu;  retina.  The  inoit  important  retinal  rbii0 
were  found  in  the  ncr\'c-fihrc  layer.  Thia  was L-nnriiiotL-ily  iljii'k<uiil,Kil 
all  its  bloud-vefifieU  were  dilated  aiid  gorged  with  blood  ;  th^y  also 
jH-rivoficulitis  aiid  eiidovosculitis.  The  nerve-fibre  layer  was  intil 
vritli  ruutid  eel I5,  yet  the  densest  infiitratiou  could  always  be  seen  duK 
tlic  bloud-venscli),  from  which  its  extenftiun  in  two  directions  could  be 
directly.  Whole  pow»  of  round  p«11s  tending  towatde  the  inner  sur^a*  i 
the  retina,  where  they  formed  a  direct  (^onnootiou  with  the  oell-layer  thtf 
covered  it,  could  be  recogniwii.  On  the  other  »ide  similar  ocll-agprss- 
tioD9  |>iercing  the  outer  retinal  surfiic^  aft«r  having  wandered  throue;b  ik 
thiokn^w  of  this  membrane  were  noticeable.  Tbe  remaining  layers  of  Al 
retina  all  exhibitwl  niiind-ix-U  infiltration.  The  granular  layers  were  mO 
preserved.     The  nxl.t  and  cones  were  destroyed  almost  throughout. 

From  the  CHiditions  In  this  case,  to  which  in  tbe  course  of  yeais  sZ 
more  have  Ix-en  uildcd,  it  is  clear  that  the  acute  tratimatic  purulent  Mintil 
formed,  m  an  independent  aOectioo,  the  anatomical  bttsta  for  a  begiimil| 
pan  t)ph  thai  mitis. 

Vhrvitk  Forfii  of  IVaamalio  Funttent  BftinUu,  presaiiing  the  S^pbm 
Complex  ofthe.  AtntiuroUc  OnCm  JS^f, — This  chronic  form  of  tmumotie  ]Him 
lent  retinitis,  the  course  of  which  i«  like  that  of  the  so-called  chnmic  jmr* 
lent  chorioiditis,  I  have  seen  in  only  twd  forms  of  iajun.-  tlius  far. 
when  extremely  small  foreign  ImmIiiw,  like  pif«f»  of  ai|is,  had  entered  tt« 
vitreous  chamber,  and  after  oontiiston  of  a  previously  injured  eye,  espectill]r 
when  there  was  an  ndhoreiit  leuooma. 

The  c;linical  appcnram*,  oouree,  nsults,  ppognmis,  am)  trmtment  aie  th 
Banicoii  thoHe  nsnally  mentioned  with  n^ord  to  pwrulcDt  cliorioiditis  of 
diRVTcnt  origin.     An  undoubted  ditTcrcnltal  clinical  diagnosis  bctwven  lb 
two  i#  impoeeible. 

I  have  examined  a  seritw  of  such  ease*,  seven  in  all,  and  have  alwt] 
fonnd  a  clironie  traumatic  purulent  retinitis  to  be  tJie  basis  of  the  clinic 
symptom-complex  known  as  amaiurotic  cat's  eye^     lo  noiK  of  these  did 
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find  a  chorioiditis  of  ft  (similar  cUunictiT,  Dot  even  a  cliorivvrptiiiiliH.  Tlie 
cborioid,  whicb  'vss  Doramt  In  aujut  of  tLc  uiiit.'s,  va»  siiuplv  atropUic 
Upon  tb«  inner  surtai^  of  tlit>  retina  iu  tbo  vitreoim  chanibGr  I  founci,  in 
tho  majority  of  the  casi^'^,  a  nioit  ur  li-ss  tliirk  i^belUlike  ptu  de|xi«il,  uliioh 
HotiiL-tinica  filled  otuvlljii-U  uf  lliu  vitreuits  cliaiiibcr  and  autuctimbt  even  the 
wliule  of  it,— (JWjwi iig  tin*  Viw  and  iris  forward.  Tin-  n>tina  waa  grcslly 
tliiokcned,  and  ftill  of  round  <v\U,  w*  hn«  licon  described  tindrr  the  acute 
form.  In  some  cases  the  retina  had  been  partially  destroyed  by  the  piini- 
leut  pr<x»S6,  so  that  I  could  lind  but  a  few  shreds  of  it  in  the  qioj^  of  pus, 
and  tbeee  only  ailer  a  very  careful  seBrcb,  as  tho  retina  atM^med  altogether 
mining.  In  more  protracted  cases  I  found,  aside  fVom  the  pna,  products 
of  a  hyiwrplastiL*  retJiiiti-t. 

These  forms  of  retinitiH  arc  inlorotting  not  only  from  an  nnatomit^l  but 
aim  fmin  a  bactoriolugtod  stiind-puiiit.  In  two  va»e»  which  I  examined 
when  fresh,  one  a  ca«i  of  contusion  of  an  cyo  »vith  adherent  leuooma,  the 
oilier  an  eye  into  which  s  small  piece  of  cap  had  ^louotnitt^d  half  a  year 
previously  through  the  coruca  and  iu  irhioh  the  place  of  eutrancv  c-ntild  no 
loDf^r  be  found,  I  could  not  <)i>mou.'(trali>  any  inicro-ur)^ii»Jii3,  in  spit«  of 
the  most  caretiil  staining'.  In  the  majority  of  the  reDiaining  cases  I  could 
not  matte  such  examinationa.  the  eyes  having  Iieen  preserx'sl  for  years  in 
my  collection. 

1  can  hardly  understand  how  in  auch  a  case  of  contnsioD  of  the  eye 
without  rupture  of  its  walla  these  n:icrob«i  etiould  {leneti-nte  to  the  retitu ; 
and  yet  we  have  tcj  deal  with  a  veritable  purulent  rGtinitis.  When  a 
minute  piece  of  cap  piiictrutta  into  tlic  eye,  an  accidunt  aficr  which  the 
wound  of  eutmuoe  heals  rapidly,  Iciivlag  no  trace,  and  not  until  weeks  or 
tnonths  aflerwnr(I(>,  uud  very  gradually,  is  ptu;  formcfl  in  the  retiua,  I  tbink 
we  mu  proitume  that  tliia  oiinute  piece,  highly  ht'atfd  by  tlie  explosion,  waa 
aaei>lic  when  it  entered  the  eye.  It  is  difficult  to  comprehend  why  in  &uch 
a  vase  the  particular  organisms  should  I'Oinain  for  so  hjtig  n  time  quiet  and 
finally  induce  such  a  miUI  and  slowly  progressing  iiiAnninmtion.  I  tJittre- 
fore  think  that  in  i^uch  onees,  and  |M?rhaps  also  in  others,  a  purulent  inflaoi- 
tnntiou  is  pi^ilile  in  which  micn>-urganr»ni9  play  no  very  important  part, 

n.  fiBCOHDASy  oil  INDUCED  PURULENT  RKTISITIS  (BETJNITIS  PUBII- 
LEXTA  SECUKDARIA  8Et7  nTDOCTA). 
This  form  of  purulent  reliititTw,  which  Is  nsnnlly  usIipimI  in  liy  the 
sloupliing  of  the  cornea  in  mnligiianl  pldyctennlce,  blennorrhteic,  dipbtlic- 
ritic,  or  serpentic  ulcere  of  the  oonica,  ali-*c«'ss  of  the  cornea,  keratomalacia, 
«tc.,  more  rarely  in  etaphyloiuata,  buphthalnios,  cir9ophthalmo»,  etc.,  and 
which  most  fre<]ueDl1,v  If^uU  to  acute  panophthalmitis  and  more  rarely  to 
chronic  inflummatory  procaiws,  is  commonly  of  no  material  clinical  im- 
|>ortanci',  since  by  the  nriginnl  nfTection  an  inapection  of  the  interior  of 
such  an  eye  is  niniosf  always  rciiflvred  inipofwible.  The  anatomical  exam- 
ination aloue  lead«  to  the  recognition  of  tlie  lature  of  tJie  diNeaHe. 
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Id  the  owes  of  this  form  of  pnnophtlinlniitis  of  wLidi  I  bad  oooi^toD 
to  make  an  anntoinunl  exu  mi  nation,  I  have  uilco  fouuci  that  a  purulent 
Rtanitis,  somewliat  more  ran-lj-  a  dioriol<litls  or  n  cJioriu-retinitts  of  a  iimilar 
diameter,  ba»  b«m  the  basis  of  the  panophthaJmitic  prooees. 

III.    METAOTATIC  OB    EMB01.IC   PUBPl-KST    ttETINITIS    (kkTIJ-TTIS    ja'RC- 
LENTA  MKTASTATICA  8EL'  EWBOLICA). 

It  ia  a  well-known  but  not  aufficiently  apprecialtd  (art  tlmt  grave  affee- 
lions  of  llie  retimi  or  the  cliorioid  or  of  Ixjtli  of  tlieae  membraoea  may  ot-cur  ^ 
(liiriaK  or  after  severe  coDStitulional  A'maaea  uC  a  py»iaic  or  ««piic8Bmk 
ctuUTM-tiT,  ttiid  after  infectious  dJMases  of  varying  kinds. 

This  wiw  earlitst  known  concerning  puerperal  sepsis,  and  this  eye-affoo- 
tian  was  described  a*  early  as  the  beginning  of  tliia  wntury  as  puerperal! 
ophthnJniia,  and  hy  aoToet,  such  a&  Jungkcn,'  Hinily,etc.,  has  bwn  declared 
to  bv  a  milk-toetaHtaMit. 

Although  this  affcctJoQ  has  Iwen  most  frequently  oljserved  in  puerperal 
Hopsie,  it  mayaUo  ooour  in  the  varying  forms  of  pyamia  aiid  septicemia, 
I  after  endocarditis,  pericarditin,  ami  wen  pneumonia,  in  otiii*,  pMt^mon, 
id  after  ]>iirulcnt  processes  in  the  most  diverse  parts  of  the  body.  It  l^ 
also  seen  after  periostitie,  ocrcbro-Bpimil  meuiugilM,  exaiit hematic  typhus, 
Wuil'M  di!.i'j?«,  and  after  variola,  »carlatinii,  etc. 

Il  lias  been  aeoortained  Ibat  the  anatomical  basis  of  these  oye-afl'M-tioiis 
is  a  purulent  retinitis,  a  purulent  chorioiditis,  or  a  purulent  chorio-rctiuitis, 
and  the  wpti*;  rrtinitis  of  Ruth.  This  form  of  septic  retinitis  was  first 
deticrilKxl  by  Roth'  in  an  exliatirtive  pa[ier,  and  contnistcd  with  ombolic 
pauuphthaltuitia  as  a  tliseaee  of  the  retina  lut  f/ertem,  analogous  to  nephritic 
rctlnitifi,  cte.  Litten*  In  hia  firet  publication  agn-cd  with  Kotli.  but  changed 
his  opinion  later,  and,  like  [>;ber,*  Kahler.*  and  Wageninann,'  oonfotiuded 
It  with  embolic  |iuno]>lithalmitit>.  More  recently  Herrahelser' bas  advo- 
cated Koth's  opinion. 

Duiing  my  service  as  assistant  in  the  eye  dinlo  at  Prague  and  during 
the  yenra  1860-70  I  examined  a  great  many  eaWi  of  this  form  of  iH>i>ttc 
retinitis  opbthalEUOtvioplcally.  and  I  have  In  my  pogtuissiou  slides  of  iKree 
sudi  rases.  This  cxperienoe  loads  me  to  agiw  with  the  opinions  of  Roth 
and  Hcrrnhei.Her  eouceming  this  affection.  Therefore  I  do  not  chissifv  this 
form  of  retinitis  among  the  piirident  varieties,  and  I  shall  flpeak  of  it,  to- 
gether with  analogous  affectlong,  later. 


■  Augtnhailltundc,  IS43. 

•  Deuhche  Zciuuhrifl  fitr  Chinantie,  1872,  Bd.  I.  H.  47t. 
» Charit*-Ann»litn,   ii;.;    UmUum    kliniwhe    Woch«B»ohrift,    1678;    Zeitiehrift  Ht 

klinkchc  Modloln,  1BB1. 

*  Onofe  nnd  tJMcniicb,  Hanabuch  der  geMmmten  Hvilkundv,  Bd.  v.  S.  M4. 

*  Z«il*dirift  fiir  Hi-llkutKic,  1H80. 

•  Aiv-hiv  r,jr  Ophtlmlmologic.  1877,  Bd.  x»i.,  2,  8. 147. 

'KllntKbe   MonsUbUttcr  fiir  Aujicnhoilkondo.  1892;    Zeitachrift   far  IIollkai)il«, 

leu. 
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Metastatic  piiruleut  retiiiitts  oiay  a(i]>car  iu  an  acute  form  n-itli  tlie 
picture  of  [Ktii<ijilithalmiti.-t,  or  il  itia/  awiiou;  ii  cbrmiiv  furni  with  the 
fiymptotn-cnmplex  of  amaurotic  cat's  eye.  Bctweca  Uic  two  tlierc  are  niaoy 
\'arictics  of  triLttsilion. 

(B)  ACUTE  METASTATIC  KCTINITIS,  METASTATIC  OH  EMBOLIC 
PAXOi-HTHALMiriB  (HETIMTI3  METASTATICA  ACUTA,  PAN- 
OPHTHALMITIS METABTATICA   9EU    EMBOLICA). 

This  aflectiou  was  dcM-riliod  in  the  first  decades  of  tliis  reiitiiiy  by 
Tenoo,  Jiinylceii,  HJiiilv/  and  othuns  as  puerperal  ophthalmia.  Fiscber,* 
Arit,*  Hastier,'  Pilz*(all  of  the  Prague  School),  Imvc  ret«gniz«l  thi&  disease 
and  have<Ieserib««i  it  at  length.  Th«n«une  tiie  epoch-making  publications 
by  Vircliow  '  and  H.  MQller,'  wliicU  funiislied  im|«ortaut  analomic-al  data  ; 
also  the  important  publitatioiifj  by  Nagel  and  Knapp.  Hcilwrg"  was  the 
first  to  demuDHtrnte  mioro-organiams  iu  die  ohorioid  ng  well  a*  in  i\w  Tvtiot. 
iu  a  raw  of  metastatic  c-horio-rclinitiA  Then  followed  the  imporrftnl  obser- 
vation!* of  Rotli."  Leber'"  lavs  particular  stress  on  the  fart  that  the  celU 
infiltration  always  begins  in  the  iiervc;-Kbre  layer  and  spreads  thence  into 
till-  olliLT  layers  and  into  the  vitreous  body.  This  I  (buud  to  be  so  in  all 
the  rc<eiit  itiacs  I  coiUd  examine.  In  an  tnstauoc  seen  by  Beck,"  in  which 
metastatic  pauophtbalmitiB  followed  a  pleuru-pneuiiionia,  the  retina  wax 
dissolved  iu  pus,  aud  tlm  t-horioid  wus  but  moderately  infiltrated.  Emlwli 
could  nut  iie  fuiiiid.  KiiUlcr"  litis  rvpjrtcd  an  example  of  septic  rrtiiiitlo 
of  Itoth  and  one  of  meta^atic  chorlo-rettuitis,  and  has  c-ndcavored  to  «ihow 
that  the  two  processes  are  alike.  Litteu  "  reimrts  a  series  of  cases  of  septic 
retinitis  of  Roth,  oa  well  as  some  of  metastatic  |>auuphthalniitis,  which  he 
now  eoiii>idvn:i  to  Ix-  ideiitimi,  while  previously  h«  had  looked  h|)ou  them 
as  two  different  protvii^ft*.  In  some  of  thtse  coses  he  demonstrated  the 
presence  of  aiicro-organisms, 

Hosch  "  f  jund  the  retina  much  more  aflpcted  than  the  chnrioid,  and  dis- 
covered the  presence  of  what  he  considered  to  be  leptotbrix.  In  a  case  of 
binocular  metastatic  pano]>hthalntitis  in  a  puer])eral  subject  Wftgeomann" 
found  multiple  emboli  of  !ttr¥pt<KX)cci.  Milvali^ky  had  examined  two  caaes 
fn>m  puerperal  subjects  from  my  clinic  aud  hiia  boatd  au  arliclc  on  them. 
In  an  exhaus'tive  jxiper  Ilermhciser"  has  rcportcxl  seven  cases  of  sq>tic 
retinitis  and  raetastatie  panophthalmitis  seen  in  the  Gi-rmau  vye  clinic  of 
Prapie.  In  the  cases  of  metastatic  i>anophthalinitis  he  found  the  stapby- 
I(»oHfu8  py(,)gciif3  aureus,  the  sta'jitfK-oocus  pyogenes,  and  a  new  diploooccus. 


■  Lirhrtiuch  d«r  Augeubeilkutide,  IMS. 

•  Etitwiakclung  ilor  Bnatoniiiolie  Beriohl  dm  Augr»,  1847. 


'    I^K>rt  citAto. 

'  Ijplirbnohdor  Att2prihw!ki»nilp,  1869. 
*  Loco  oltAti),  l^na.  '  Oranmiiiio  Sclmflcti,  ISS6. 

■Loroduto.  •LflcocJtoto.  "  Loco  citato. 

>■  Unnurabnien,  Id77.         ■■  Zoitu-Iirin  fur  Hci]kuncl<>,  1880. 

"  Brrliner  klinUche  Wocli»n*vhrlft,  IB81.  "  Von  Oraore'a  Arcblr,  «ii.,  1980: 

'*  LucD  citato.  '*  Loco  ciutlo. 
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Tbe  difl^n>nc«i  between  eeptic  retioitig  and  metastatic  paoopbtbalmids 
Dinintaiiis  decidctlly. 

I  liuvf  at  my  uwu  ditiiH>aal  cuncenut^  tbts  eyc-aOW-tioii  uxpcriciK-cs  as 
numerous  iw  tlioy  arc  tad,  togetlicr  witli  rem«mbnuicM  dntii^  IWmi  1850  to 
1870,  («i>ft-i;illy  those  years  in  whieh  I  served  in  the  obstetric  clinic,  and 
later  as  an  nj^i^tant  iii  the  eye  elinic. 

In  tlioM-diua  (fucqieral  proceee^e  were  common  inilie  public  institiitioua 
fts  well  iw  in  private  practice,  1  remember  seventl  days  during  whicb  I 
saw  dnily  mi.in'  tlutn  twenty*  individuals  sutJering  tWm)  puerjieral  lever,  of 
whom  four  or  livo  bad  metastatic  e^'e-diaetue.  Tbe  number  of  eaxot  which 
I  examined  in  those  days  ophtJialmoecopically  wm)  cn<>rniou« ;  T  could  nut 
give  it  lo-day,  since  !n  the  war  year  of  1866  nearly  all  my  papera  were 
loat  I  know,  however,  tliat  it  largely  exceeded  one  hundred.  In  thow 
days  I  collected  a  great  deal  of  anatomical  material,  and  this  was  tbe] 
cowier  ainec  I  waa  then  in  all  BoUeraiii  tin:  only  one  who  Htudicd  })uthn- 
logi(»l  hiistolog}',  wlivit  even  nurmiil  his(ulug_v  was  uiilciiown  to  almost  all 
of  my  culkiigLK'M.  Since  we  were  ou  the  most  friendly  t«rm»,  nnd  because 
of  the  vast  and  undivided  material  of  our  Univerpity.  nlmrtst  nil  ^ueh 
oases  reached  my  hanclb.  Aside  from  numeroUB  eyeballs  which  T  ctit  into 
sectjnna  in  those  days,  about  ejxteen  or  seventeen  well-prepared  but  intact 
ones  with  metastatic  jtanopbtbalmiti-i  remained,  which,  together  witli  other 
intercMting  B^wcimeas,  diNapiteared  only  a  few  years  ago.  Subsequently,  on 
account  nf  antiarp»i»  and  aseptsiB,  such  rai!rs  grew  inen'Uiiingly  rarer,  and 
thus  it  hu[>|>ci]i«  tlint  I  have  not  set^ii  a  ca^-  in  my  eltuic  for  years.  Two 
Mill's  fn>m  my  clinic  I  have  de!«cribi<i  briefly  in  ray  article  "Bcitriige  zur 
pfltliolugigclie  Anatomie  der  Panophtlialniiti?.'"  I  have  not  there  men- 
tioned tho»e  cases  in  which  the  metastatic  panophthalmitis  was  dne  to  a 
piit'ideiit  eliiirioidllis  or  a  purulent  chorio-retiniti^  and  in  which  tlie  retinal 
changes  played  an  uiiimpm'tant  ]>arl. 

Concerninf*  the  eonneclion  between  acute  purulent  me1iL<itatic  retinitis 
and  metastatic  panophthalmitis,  I  found,  as  in  traiinuitie  [innophlhalniitis, 
that  II  n.-tinius  is  much  moiv  frequently  the  initial  change  than  a  chorioi- 
(litis  or  n  chorio-retinitb  of  similar  charaeter.  The  nm«  conclusions  have 
liecn  nrrivwl  at  by  Herruheiaer '  from  his  own  observatione  aiul  a  study  of 
the  literature  on  this  subject. 

The  clinical  wiu>o  and  tbe  n«ults,  if  death  does  not  overtake  the 
patient,  arc  the  same  m  nivtastatic  [Htitophthnl initio'  a^  in  tmiimatie  panofJi- 
thalmiti^.  We  observe  the  aime  ehemotie  swelling  of  the  rethleue*!  and 
heated  lids  and  the  bulbar  conjiiULlivn,  the  same  protrusion  and  immo- 
bility of  the  eyeball,  and  the  same  \»'hitisli -yellow  i-eflex  from  the  oyc 
which  has  rapidly  grown  blind.  T)ic  pnin  may  be  jui-t  at  severe,  yet, 
from  clinieiil  oliservation,  I  may  state  that  in  metustatie  panc^ithalmitts. 


*  Anhlv  fllF  AugeDheilkuode,  Bd.  uL  S.  878. 
■  Loco  oltatd. 
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in  spite  of  the  tiirbiilciit  upiHuniDcc  of  alt  the  nrniptoDi?,  I  have  Been 
a  moiv  ioilulont  ami  ^tiiink-:^  cutirsc  tliuu  id  traiiiuatic  panophthalmitis. 
InU'rratidiatc  formg  which  tend  more  to  a  chronic  and  milder  coui-se  than 
in  inuimatic  i)aau|>hihaliuitig  alio  ucciir.  A  diQeri>utiu]  diagmxiiK  cannot 
easily  be  Diade,  whether  in  a  parlivutar  resc  uae  in  d*.-a.liug  wiUi  a,  tnctu- 
static  jwDopbliialniitis  tlint  !»  due  to  ret!uitti«  or  with  a  chonoidiliti  or  puru- 
l(^t  diorio-relitiititi.  In  the  later  stogt^  euoh  a  clinical  digttnctioo  is 
iniiKwaiblt.  In  fi-wih  casps  I  have  never  made  a  mistake,  when  tlie  vitreous 
body  Mas  not  deiieely  intiltrated  with  ]>us  and  when  Bome,  hovrt-ver  slight, 
details  of  the  fundus  oould  be  seen. 

Th<T  anatotnioni  iH>iulitio»»  ftlM>  are  analt^oiis  to  thorn  desorihcd  lu 
traumatio  [^mnuphihalniiti^.  1  liavo  always  found  the  first  changes  in  the 
ocrvT-fihre  layer,  where  the  oell-infiltration  was  tiic  greatest,  and  espedally 
Dear  the  blood -vessel  a,  which  were  affwt«l  by  pctivaaculitas  and  endovascu- 
lilis.  The  remaiuing  parta  of  the  eyeball  (vitreous  body,  Icus,  choriotd, 
cornea,  SL'lera,  and  Tenon's  capsule)  may  &tiow  similar  symptoms  in  a  vaty- 
iug  dcgnf,  as  has  imm  fuand  in  tniiimiitit!  ])am)phlUuliiiitiB.  In  metastatic 
|uiui:^>hthulmitis,  huwvvvr,  the  Uiotcrio logical  couditiuiis  arc  of  «])ccial  im- 
portance. 

AHer  the  obt^ervatiuns  published  by  Heiborg,  Roth,  Litt«n,  Knliler, 
Hosch,  Hirscbbcrg,  Wagenmauu,  Hcrrabeiser,  and  otiicra,  it  is  generally 
acccptwl  that  micru-oT^nism^  whioh  |Ktictrnlc  into  the  ejc  aa  embol!  must 
be  oniiHidcrcd  aa  th«  ctiologiiwl  fin-tors  of  metastatic  j>aiiophthalmitis.  By 
the  majority  of  thf««  observers  the  microlteK  have  Ix-on  most  frwjnently 
detnonstrat^l  as  more  or  less  bulky  emlioli  situated  in  the  blood-vcsscls  of 
tlie  ner\'e-6bre  layer,  in  the  pigment  epitJielium,  and  in  tlie  vitreous  body. 


METASTATIC  OR  PROPAGATED  CURONIC  PUBULENT  RETINITIS 
(RETINITIS  PCRULENTA  CHRONICA  MET.\STATICA  BEU  PROPA- 
GATA). 

Metastatic  purulent  retinitia,  espeeinlly  that  of  puerperal  origin,  may 
run  a  alow  and  ijuiet  course  and  present  tJie  picture  of  the  cuinmimly  eo- 
called  chronic  purulent  chorioiditift  with  the  e>'mptom-compl«x  of  amau- 
rotic cat'a  eye. 

It  is,  therefore,  dci'idedly  an  error  when  Roth  difitiuguishes  his  septic 
retinitis  fnmi  the  gnive  cniboli<r  |)aiiopbthulmit4s  simply  m  a  slighter  affec- 
tion of  the  fundus  ocuIJ,  and  when,  later,  LitU-n,  Kahler,'  and  othertt  declare 
this  form  of  septic  retinitis  to  be  a,  milder  viiricty  of  nu-liu^tatit^  |mnophthal- 
mitis,  since  a  true  mild  form  of  im^ta^ilatic  piindent  retii)iti.s  exu^s  which 
ruiM  its  course  without  grave  symptoms  of  irritation,  and  which  alone  tail 
he  di«tiiiguish<.-d  from  the  acute  form,  Siidi  a  ebronic  piindent  retinitis  or 
cliono-retiniti»  or  chorioiditis  may  be  eventually  observed,  and  is  not  at  all 
rare,  e*pcdnlly  during  pii<>rperal  processes.    This  atfertion  has,  furtlier,  been 


496 


DIBEA8E8  OP  THE  RETDTA. 


ob8ervi?d  af^cr  infcetiot»>  disoasoe,  s»  tcaxhtiwi,  variola,  etc.  A  aerin  of 
caaes  linve  been  seen  duriD^  and  after  cpidemk-  ccrebro-epiaal  mcniogitis 
and  iu  otlier  forms  of  mcjiiDgiti».  It  lias  not  b«pn  osoertained  wlictber  each 
cflfles  Imve  been  produced  by  propagation  trotn  the  meninges  by  way  of  tii« 
lyiupb-ohnnneU  of  the  uptic  pen'e,  or  wbetlit-r  ibey  have  been  of  nicUietatio 
origin.  In  vx)>lauBtioD,  however,  moet  obfiervers  aco-])t  botlj  wars  of  iu- 
iection.  Tbcre  are  al^o  some  rare  cases  In  which,  in  i*pitcof  ■  tboruugl] 
diiiicfit  history',  no  etiological  factor  can  l>e  d«monstmtcd,  and  which,  fliocv 
lln>y  gtnerally  ocoiir  in  children,  may  Ik*  mintaken  for  glioma. 

I  Iiave  ubaervwl  a  great  many  case*  clinically  after  certbro-spiual  menin- 
gitis,  Cflpecially  cliiriii|r  my  service  as  iissij^^aiilj  and  I  am  conviiK-wl  that  in 
most  if  not  all  of  thorn  the  condition  was  one  of  chronic  purulent  retinitis, 
since  I  belie^'e  a  diorioiditia  of  a  similar  chamcter  ts  extremely  rare.  1 
have  fxamiiHHl  aontomically  five  cases  iu  which  I  have  fouml  a  cbrontc 
purulent  rctinitiH  to  Ix?  the  basis  of  ibe  process,  and  have  not  eeco  an  analo- 
goos  ctiortoiditiA  in  a  .ijnglo  instance.  The  vimt  nuyority  of  such  ca«s 
which  I  liave  stndini  4-linically  occurred  iu  piicrjKral  sul^ects  and  iu  chil- 
dren coD^-alcwing  from  acute  infectious  diseases.  Once  I  mw  a  ca-sc  io 
an  lidiilt  aiVer  typhus  lever ;  I  also  bave  found  two  caw-s  aArr  purulent 
metiiuf^tia.  1  have  never  ec^n  a  case  occur  atter  epidemic  ccrcbro-Hpinal 
meningitis. 

The  cliuii^al  symptoms,  oourac,  and  nsult«  arc  unalogoue  to  iboae  of 
dtronic  tmunuitlc  {Hinilcnt  rcliuitis.  The  eye  in  fi-ee  from  irritation  or 
shows  but  ft  slight  episclcml  injwtion.  Rarely  a  slight  oedniwlous  sHell- 
ii^  ur  n  ecrous  chcniosis  of  tbe  bulbar  coujuucliva  will  be  found.  At 
first  the  diopti-ic  nietlia  are  clear  and  the  eye  prtscnbi  Uie  symptom* 
complex  of  amaurotic  cat's  eye.  Usually  there  i»  no  pain.  When  audi 
casM  occur  early  in  childhood  and  the  higtorj-  i«  douhlfid  or  missing,  ther 
nuiy  be  mintakcn  for  glioma  of  the  retina,  constitating  the  iMses  of  so-«atl<d 
pscjdo-glioma. 

For  tholiflcrcntlal  dlagnoKis  the  sbell-tike  concave  foiTO  of  the  fundus 
u  especially  ^-ahiable,  ns  well  as  the  abeence  of  new-fonn«]  blood-vesida 
and  the  generally  reduced  tension  of  tlie  eyebnll.  When,  however,  in  ex- 
eeplional  cases  intnt-ociilar  tension  api^cai-e^  iiicmLsul,  or  when  in  pn>tnu^«l 
tas»,  BoMe  from  the  piindent  prix-ee-^,  hyporpWtic  inflammfttions  occur,  or 
vbcQ  the  fundus  j>refleiils  a  nodnlnr  np[H'flnuicM.>  and  new-formpd  blood- 
■mas^  «u)  ^  9OP0,  a  ditTcrential  i1iagno8i-<;  becomes  tm|>ossibIe. 

I^fecr  the  nntcriiir  cbaniber  grows  more  itliallow,  tlw;  pnpi!  becomes 
dilated,  the  iris  is  slightly  disth^lored  and  rwict*  sluggisldv,  poste- 
,  ymrhiai  successively  develop  without  any  spi-cial  symptoms  of  irrita- 
ijai  th*  whitish-yellow  growtlis  in  the  vitreon?  chamber  pradnallv  but 
^^  advance  towards  the  posterior  jiole  of  the  lens.     The  |)upillnrj' 
r''^MM^  g]g^  f^  the  anterior  leus-capsule,  and  the  leua  grown  dim, 
,ta»|Melion  of  tin-  interior  of  the  eye  im)H)*iiliIe.     The  eyeball 
tsoAcraud  smaller,  and  prugreHaive  bulbar  atrophy  n-hidi 
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"nfavTeSti  to  eithfr  anterior  or  com[]lofo  |ilitliisis  bulbi  dfvclo]^,  Iiitt-r- 
nicdinte  varielies  between  tlilHolironio  ibnii  Hud  lliO'  rapid  inHn^tatw  [loa- 
oiihthftlmilU  are  oftea  seen,  and  aruto  exacerbattous  ma^-  at  intcn-ats 
n()pHir  in  the  c-hnHiic  form.     In  rare  caw.?  the  sclera  IjCTOmes  perforated. 

The  chorioid  cither  is  plightly  infiltrated  witli  ronml  cells  aiid  slightly 
swollen  ID  placoe  or  is  normal.  In  some  tyi>efi  I  hax-e  found  tJiia  coat 
atrophied.  The  retina  is  greatly  awolleii  and  tliickly  infiltrated  with  round 
celU,  pus,  and  fihrio,  as  is  somewhat  more  frecjuoutly  found  in  the  acute 
voriely.  From  the  mai^in  of  ibe  optic  nerve  licnd  to  thu  ora  acrratii  the 
mcnibranc  i»  ohnnged  into  a  mn;»  of  pus,  iu  which  only  auiglc  slircdg 
of  retinal  tiflsue  don,«-ly  infillmU-d  with  piis-ci-llj*  and  irnuiants  of  blood- 
vessels can  be  with  difficulty  demon.sti-aI«l.  The  optic  ucrve  head  is 
somrttnics  excavatfd  and  the  nerve  itself  filled  with  round  celts.  In  the 
vitreous  chamber  fibrin  and  pus  accumulations  varying  in  size  can  be  found. 
Sometimes  tlie  vitreous  humor  as  far  forward  ai  the  |>osterior  pole  of  the 
lens,  which  is  prcased  forward,  iMXviues  a  nuuw  of  pus.  The  couditious  of 
the  lens,  the  cUiury  body,  the  iris,  and  the  amitu  vary. 

In  slowly  progn.'ssing  I'ascs  hyperplusttic  iuflamuiatioii  mny  (ttko  place, 
This  may  be  partitil  or  <liQ'iL&e,  and  producv  gmuulutiou  masses,  cuuutwtive 
material,  and  scar  tissue. 


XXV.    SEPTIC  RETINITIS  OF  ROTH   (RETINITIS  SEPTICA— ROTH). 

Roth  has  reported  tliat  during  pyeeinie  and  septicoenitc  processes  lie  has 
«ecn  11  retinitis  whicli  greatly  rcw-mbled  albuminuric  retinitis  or  the  oue 
found  in  {>cmicious  ansenii.i,  iiud  tvhioh  hnd  nothing  in  common  with  piini- 
lent  metnstatio  retinitis.  He  eoniparea  the  condition  with  [mnophtluilniitis, 
'Uioiigh  he  states  that  it  is  more  n'e<|iieDt  and  that  it  runs  a  more  favorable 
course.  He  says  that  it  is  not  due  to  emlwliBm,  but  that  it  must  be  <Kja- 
eidered  as  de|)eudeut  ii|>on  cherairal  change  in  the  blow!  and  ultcmtions  in 
the  blcKMUvesael  walli*.  Niederhauser'  agrees  with  KotJi.  Leber'  coiiaidera 
liic  condition  to  lie  a  milder  form  nnd  a  fonTuniier  uf  the  eiubolii.-  ty[K3  of 
dlsc-ase  due  to  micro-organ isuiif.  ICublcr  and  Litteii '  cyn»id«r  the  condition 
identical  witli  embolic  or  mciastjitic  pruceiiscK.  Buyer*  takes  the  uunc  view 
as  Roth.  Personally  I  haVe  seen  a  great  many  cases  of  septic  retinitis 
ophthalmoscopically  nud  have  examined  some  of  tbcm  anatomically,  and 
I  am  cunvinced  of  the  eorrcctucss  of  Uoth'a  and  Herrahciser's  positions. 
The  majority  of  the  casC!*  seen  by  me,  however,  did  not  occur  during  puer- 
peral fever,  but  were  found  in  other  septic  nRbettons. 

Onlinarily  the  exterior  of  the  eye  appears  iinirritated.  In  rare  cases 
there  is  a  slight  cedeuia  of  the  conjnuctiva,  with  small  hcmorvbuges  in  tho 
coiijunotix'nl  tissue.     The  iria  ifl  normal  and  reacts  well.     The  iwfroetlvo 


<  Inaufpitnl  Dlnortatlon,  IflTfi. 

*  Loco  «itatot  *  Low  duto. 

*  Ti««blatt  ckr  6&.  KBturfoiwber  Vcreiner,  Sirawburg,  1886. 
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iDodia  arc  clear.  The  optic  dick  is  neither  red  nor  sJiarply  defined.  In  the 
n^ou  of  the  optic  nerve  head  and  the  macula,  hiiuorriiagta  varying  in 
number,  shape,  and  size,  and  sonwlinjw  havit^  white  ccutral  spots,  can  W 
found,  in  t)ii«  situation  there  are  also  white  sputx  (ito-rallod  Uvth'e  8|k>i») 
varying  in  oumWr,  sJta{)e,  and  iuze,  and  simitar  to  tho@e  steu  in  albumi- 
nuric rt-tiniti*.  These  upota  appear  later  in  the  course  ol"  the  disease  tlian 
the  hemorriiages.  Hemorrhagic  extra\'a8ationB  on  the  papilla  are  of  rare 
oceurrenee.  There  is  no  riliary  irritation.  The  ootirst?  nf  the  aETectioD  is 
pninleas  and  filow.  Viaiml  .acuity  is  not  materially  diniiiJished,  except  in 
rare  inntawiii  io  which  a  hemoiTliage  lies  in  tlic  maeiilar  region,  in  wliicti 
case  central  vision  suffers  materially,  giving  rine  ti>  wnlral  #cotomata. 

Prt^io(*ii*  is  favorable,  although  tnicvfl  i»f  beniorrbagc«  aud  sometinu's 
IsematogcnouB  pigment  may  be  observed  for  a  long  time.  The  appearance 
of  a  septic  retinitis  docs  not  affect  the  general  prognosis.  It  may  or  may 
not  be  seen  io  the  gravest  and  in  the  lightest  forma.  It  caunot  serve,  ibere- 
f!>i-e,  as  a  scmeiotic  nlgn  for  the  graver  utses  or  e\'en  for  the  poetsihility  of 
death  of  the  subjeeL 

lT|K>n  anatomical  examination  it  irill  Iw  found  that  the  hemorrhages 
usually  lie  iu  the  nerve-fibre  layer,  e«j)«iully  near  tic  jiapilla.  There  are 
no  material  changes  in  the  blood-vcesel  walls.  The  white  spots  which  are 
Boraetimes  nli«er\-ed  in  the  centre  or  at  the  niargrn  of  the  liemorrliagcs,  and 
at  times  appear  to  be  iudepeudcut  of  them,  will  be  found  to  eonsisl  of 
h>-pertrophic  nerve-fibres.  At  times  hieniatogeiioui*  pigment  is  found. 
Leber,  Litlvn,  and  Kahler  linve  seen  luicro-crgaiiiama,  while  lioth  and 
Hermhciscr  deny  their  preseaoe. 

In  concln.'uon,  I  may  isay  that  inflamniiiton.-  symptoms  have  not  been 
fbiiud  n'ith  ^ptic  retinitis  either  elinicalty  or  auatomically.  On  this  account, 
Herrnbciser  does  not  consider  it  correct  to  term  it  a  true  retinttit*,  aud  pro- 
poses the  name  "  retinal  affection,  or  retinal  changes  dne  to  ."seiwis."  I 
think  titat,  in  analogy  with  other  aficctiuns,  it  might  be  termed  »epttc 
humorrliagea  in  the  retina. 

XIVI.  LEUK,1?M10  RETINmS,  LECK.^MJC  NEURO-RETINITIS  (RETI- 
NITia  LEUK.«MICA.  NEURO-RETIXITIS  LEUK-EMICA), 

in  1861  Uebreich  was  the  first  to  drseriljc  and  picture  a  case  of  retinitis 
due  to  leiikcemia.  Ikn^ker  bus  reported  two  catw»  aud  bus  given  a  pietnre 
of  two  difTcrent  stagey  of  one  of  them.  8aemi^li  *  has  eceu  a  ease  and  haa 
reportnl  the  nstulls  of  an  anatomicni  examinntioii. 

The  right  eye  presented  hemorrlmgic  glnuroiua,  the  led  one  a  retinitin 
with  a  great  many  hemorrhages,  sii  tlint  it  was  interpreted  as  an  ajioplcoiic 
retinitis.  The  chorioid  n-as  thought  to  Ix*  an  im|)ortant  factor,  Leber* 
report*  extensively  on  the  anatomical  examination  of  the  eyes  of  a  lenkiamie 


'  ZiiLsttirift  fur  mcdicioucha  Bljiii«r,  Bd.  vU.,  18GB. 
*  Ibid«n. 
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itj«at.    Besidfia  white  spots,  lie  found  nunieruii»  suiall  bemorrhAges,  cepc- 

ly  in  (Iiv  |K-ri|ilK-rv  of  tlit>  n-t.inu,  tll<-r<^  liiorcnsiiiglv  lei^seuing  tuwnrcts 
the  papilla.  The  white  foci  were  sonit^nhnl  pminiTieiil  ami  iviind.  Leber 
declnre<l  them  l<>  be  ^niall  lymplinmum,  .^ucli  n^  are  seen  in  otlier  Idealities. 
The  papilla  auO  retioa  were  sliglillj-  oimque ;  the  outljnca  of  tlie  former 
vrere  inJistliict.  No  iiitty  dc^ncration,  sclerosed  ner\*e-fibres,  or  pigment- 
ary eliangffi  eoulU  bn  deremniifd,  wbik*  uo  ttlterationa  \u  tbe  eliorioid,  ex- 
cept a  Ii\-j>encmia,  ojiiM  U.-  stvu. 

Itolb'  reports  vu  t3ic  aiiaiotuical  i.'sujuitiatiua  of  a  caac  of  Icuktuuiia. 
He  found  lunncroii!*  tinmll  lienioiTliBfjw  in  the  jx.-pii)lifcri-,  Ivinpbuid  infiltra- 
tion in  tbe  blood-veswl  walls,  and,  (.vjntmrv  to  Ijebcr,  fatly  degencmtion  and 
sclerosed  nerve- tibrrs.  The  hemorrboges  appeared  of  tlie  normal  reil  color. 
Scbirraer,  who  opIitluLlmoacojiicalty  exsiuiaed  four  leukemic  jHitieuts,  fouod 
similar  a |>|)ea ranees  to  those  that  liave  been  depicted  by  Liebreicli. 

Keincke'  re)K)rtri  lla-  aniitomiml  nooditions  seen  in  ii  KL-a>  of  leukemia. 
From  what  he  mw,  he  oppoMcs  Leber's  opinion  tliat  tbe  white  plaquex  must 
be  considered  lyniphumata,  mwl  uyreeu  with  Siicmiacli,  who  tiecluretl  thcw  to 
be  bcmorrhagf*  with  the  white  blood-ti-IU  jilaw^l  in  the  (vnlre  and  Mir- 
rounded  by  the  red  ones.  The  abscnoe  of  a  reticulum  and  the  ^luiqt  dcHiii- 
tk>n  of  the  plaques  militate  against  Leber's  view.  Keinckc  also  opposes 
SaeniiBcb's  cuDetusion  that  the  ehorioidal  alfoction  is  the  prinae  Victor  in  this 
disease.  He  dix^  not  conaider  iUM-alle<l  Inikietiitc  retinitis  an  aflection  that 
is  chamcteriatio  of  lciik»miA,  but  believes  that  it  oonsistR  in  a  nerieR  of 
hemorrhages  just  as  they  ocrur  in  the  retina  without  leukiemiu,  the  ophthal- 
muKt>pic  picture  bx-iiig  altenxl  by  the  Iculuemic  character  of  tbe  blotKl  it«elf. 

In  one  case  Perrin  ^  found  the  uptic  nerve  head  and  the  retina  n9  lar 
fom-ard  as  its  equator  swollen  and  milky  oparpie.  The  outlines  of  the  dt«k 
and  the  contours  of  the  blood-vessels  were  veiled.  The  veins  were  dilated, 
dark  blue,  tortuous  and  aeciucd  to  be  pul^tin^  violently  (?).  Kumeroiu 
hemorrhages  in  ?itri[>i'fl  with  white  centr««  e"iihl  W  se<rn.  Prnm  tliese  con- 
ditions he  doubts  whothor  there  is  a  retinitis  that  is  ehnrarteriitlc  of  leiikie- 
tnia.and  thinks  that  we  should  eonsider  leiikiemic  and  ulhnniinuric  retinitis 
identical,  e^peciatly  since  lenkietuia  and  albutninuria  may  (.-oexiEl.  It  eoems 
to  us,  however,  that  it  is  rather  rush  to  draw  sueh  conehisions  frura  the  oh- 
servfttion  of  one  case.  Poncet,*  in  examining  this  t«*e  anatomically,  found 
nuowrous  hemorrhaj.-ea  with  white  centres  which  consisted  of  an  aggrega- 
tioQ  of  white  blu*Kl-eorpu:^'lt^ ;  tlie^c-  findings  he  considers  eliaraelei-istic  of 
Ictiknmic  n-tinititt.  Tin-  pn|iilln  vuw  |ii'i)j«'lii>g  mush iXHun -like  into  the 
vitreous.  The  ehorioidal  vossels  were  filled  with  white  blood-eclls.  No 
trace  of  chancres  such  as  are  seen  in  albuminuric  i-etinitis  could  be  found. 


■Arekiv  filr  pftlh(ilO|;i«ch«  Anatomic  und  Fh,v«iolcigie  and  filr  klinieeke  Xcdidn, 
Bd.  slii.,  18T0. 

*  Ibidem,  Bd.  11..  ISTO. 
■  GnxctU  ie*  ll/<p!tnux,  1 974. 

*  UUGttc  luiiiliciilu  tic  Tvig,  1.474. 
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PuQcct  cxpIaiDs  what  \if  tww  io  leiiktcmic  retinitiit  by  tiitsuniing  threo  stages 
of  the  att'i?otton  :  in  the  first  tbc  blrKKl-vi-ssoU  are  filkd  with  white  hlood- 
cells;  in  the  secoml  niimrroiiff  hemon-hages  take  place;  and  iu  the  lliird 
funall  Uultsemic  tumors  tnay  be  formed. 

Biirk '  ivjMJrts  a  caae  of  tcukffioia  in  whiob  the  opbtbalrooacope  reveaW 
only  sym|>ti)mfi  of  vascular  ■Ataah  M'ith  a  yelluwisU  color  of  the  fundus.. 
Anatcimically,  an  almrmt  cutupU-ti;  ubliu^ratiou  of  the  superior  ophthuliuic 
win  c'oiiht  bu  istxa. 

Michel,'  while-  cxitmining  a  uis*'  which  had  not  b«eti  observed  ophthal- 
moscopicnlly  during  life,  found  eon-^idemble  stasis-hypenemia  in  the  retina 
and  numerous  hemorrhages,  the  cause  of  which  he  determined  to  be  a  com- 
plete obliteration  of  the  central  retinal  veiu.  This  fact,  tngelher  with  JJurk's 
experieiioe,  le<I  Michel  to  explain  Iciikieniit;  retinitis  to  be  simply  the  conse- 
quence of  an  obstacle  tn  tlie  venoui;  blood-stream.  In  the  same  luauner 
he  endeavorrd  to  expliiin  I^t^ltrKH  com;  of  hnikfomic  tumors  in  the  eyelids, 
bilateral  exupbtbalmus,  nml  hemurrlmgic  rcliaitis. 

It  Becu«  to  us  that  it  is  imprudeut  to  generalize  encb  an  explanation  of 
leiikiemio  retinitis,  and,  since  this  retinitis  i^  ahvaya  bilateral,  it  ir^  at  Icael 
improbable  that  an  oblitemliou  of  both  a-iilral  veina  of  the  rctina  or  the 
superior  ophllmlniie  veins  should  have  ooenrred  in  all  cnsc«.  It  is  much 
iriore  iintiiral  to  a-^iimr-  tlint  in  leukreniic  iiidividiinlr«  ^uniotimcs  such  a 
lietnoiTbflgic  retinitid  due  tn  obstai;les  to  the  venous  blood-streeni  may  be 
observetl  aaide  from  the  typiml  leiiktemic  form  of  retinitw. 

DcutBvbRiaoii^  saw  during  a  hurriedly  made  ophtbalnxiscopic  examina- 
tion in  a  case  of  rapidly  iatal  lcuk«mia  a  |iale  color  of  the  fundus,  dilated 
bluod-vefi«ele,  and  an  almost  normal  uptie  nerve  head.  He  also  foutid 
numeroua  hemorrhages  with  white  centres  and  u  red  halo,  and  a  large 
white  spot  witliunt  a  rtd  hnlu.  The  auatoniiciil  *^-.vaiiii nation  agrci.-<I  with 
the  uphlhalniOMvpic  picture.  TIktb  were  hciuorrliage*,  oou^itsting  of  red 
blood-eells  and  foci  of  white  blood-oelU  surrounded  by  red  ones,  in  all 
the  layers  of  the  retina.  The  white  sjjot  without  red  halo  consisted  of 
sclerosed  nerve-fibres. 

Ueller*  reports  what  he  found  in  a  case  in  which  no  ophthalmoscopic 
Bianiiuation  had  been  tiiado.  The  papilla  aud  the  retina  around  it  were 
considerably  swollen  and  dim.  There  wcic  niinu'roiis  heinorrhagei*,  ehiefly 
in  tlic  uervu-fibre  kvcr,  t'!*j>eeial]y  around  tbi.-  optic  disk.  Some  of  them 
entered  thedee[>er  retinal  layers.  In  the  former  the  red  blood-cells  pre- 
dominated, while  in  the  others  whioh  lay  i-losc  to  the  blood-vessels  white 
blood-cclle  prevailed.  Few  only  had  a  red  border.  The  optic  nerve  head 
was  swollen,  and  was  filled  with  onclet.  The  chorioid  was  hypencmic,  and 
many  while  blodl-cells  could  be  seen  in  the  full  blood- vesaela. 


>  Inaugunil  Dutertttiun,  Rrkngen,  IftTfi. 
•  DcuUrhM  Archlv  Air  kllnUobo  Ucdloln,  Bd.  xx».,  1S7B. 
'  ZeitwUrilY  fiir  klinbcli.inedldniichc  Bliilitr.  M.  »tI.,  1878. 
^  Arckir  fur  Augonhiilkaiule.  Bd.  xxlv.,  1878. 
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eiiWchmfliin '  has  re|»orted  tUnv  cases  of  Iciiknanic  irtinitie,  one  in 
ociitL-,  aiiotlur  in  ^ubiicutc,  and  u  thin)  In  chronic  leiik^pmia.  He  givcK  a 
chai-jw-tcTij^tir  uplitliiiliitoscupic  |iicuirc  of  tbc  first  two  iiu'^  an  anatomical 
exaniiiialion  of  all  (lirtv.  In  tlic  linit  the  licmorrhi^^  predomiuated  in 
the  optilhaliDoscopie  picture.  They  then  dienp|H7urecl,  leaviii];  darlc  \ng- 
tneut  spots  and  stripes,  sflcr  whieli  new  uul-h  ap])mi'fd.  The  pupilla  wom 
pale  and  iiKlistinctly  outlined.  Is  the  second  caw-  thi- dilatutuin  and  tor- 
tuceity  of  tlie  vein-s  wvm  greater  titan  in  the  fii»(,  ThiTv  wrv  hcnior- 
rhogei),  and  in  the  |iept]»h('rj-  (here  were  white  [dn^pies.  In  the  liret  cttsc 
the  funduK  was  [inle  red,  and  in  the  M<x)nd  it  was  light  yellow  in  tint. 
Aniitonnifally  he  found  swelling  of  the  ps]>illa  and  the  siirronndiog  retioa. 
'Xbe  blotxi-vossol  walls  were  inliltrated  with  round  cells.  The  i'onneeti\'e 
tissue  of  tltc  retina  waa  hyperti-ophied  and  tJiickened,  so  that  (he  granu- 
lar layers  apixari-d  removed  from  one  another.  There  wen-  mimn-nu.^ 
faefnorrhnf;;^:^  uml  round  eells  in  the  nerve-fibre  layer.  In  plaeee  the  blood- 
vciWi'Is  were  ectatic,  fillwl  with  M'hite  blood-oelU,  and  projected  ton'ardft  the 
vitreous  humor  and  the  chorioid.  There  were  round  pntehcs  of  scloroecd 
ner\e-fibre8^  The  cliorioidal  bluorl-vi'SseJa  were  full  of  leucocyte*,  and  the 
fetroma  was  diOusely  iuliltnittd  with  round  wlls.  He  could  liud  uo  niicro- 
orgnni»n». 

In  1870  T  saw  a  chnmeteristie  ease  of  lenltttmie  retinitis  in  my  private 
practice  in  a  man.  thirty-nix  year*  old,  who  was  suffering  fit«m  subacute 
spleno-lymphatic  leukemia.  Externally  both  eyes  were  oormal.  The 
media  were  clear.  The  fniidus  appearet!  pale  orange-yellow  in  tint,  paler  in 
the  right  eye  than  in  the  left.  Kach  optio  nerve  head  vroB  swollen  and 
otJnque,  and  its  outlines  were  invisible.  It  protruded  mu«hroum-ltki>  into 
the  vitreous  bumor,  as  in  genuine  papillitis,  und  upon  it  iiuincroiie  hemor- 
rhages to  stripeB,  in  assooiation  witit  whiti?  vtripc^  and  :i))Oti<,  could  he  *ecu. 
The  retina  at  the  poBterii>r  pole,  especially  around  the  papilla,  was  slightly 
opaque.  ?«umetvue  miuute  homorrlia);es,  slift|>ed  like  stripes,  flames,  and 
points,  were  situated  in  the  K-tina.  In  the  macular  region  and  towards  the 
periphery  thei-e  were  numerous  nnrnd  nr  elliptical,  smali,  didl-whitc  plaijues, 
most  of  which  projected  over  the  retina]  surface  and  were  surrounded  by  a 
red  bordi-r  of  various  widths.  The  veins  were  extremely  dilaleti  and  very 
tortnous;  the  arteries  were  lees  so.  BotJi  kinds  of  blood-vcssiriB  were  jmllid 
and  in  places  had  white  borders. 

The  diagnfjsia  of  hinoenlar  Ipiikiemio  papillo-retinitis  was  made.  Un- 
fnrtnnately,  however,  this  was  the  only  oeaiaiun  I  had  to  examine  thig 
patient  ophthalnn«copically,  an  wmn  aiUr  he  died.  It  was  impossible  for 
nte  to  secure  the  eyre  for  micrw*ropii«l  examination.  The  accompanying 
plate  ehowB  the  picture  of  tliix  «iee,  made  from  my  sketch. 

On  tlic  basis  of  oiisc*  from  litemture  and  my  own  ohsen-atinns,  the 
ntfi-etioDS  of  the  retina  in  this  dieeose  can  he  se(fflratGd  into  two  groups : 


■  Bciuigc  Kur  Augenbcglkiinde,  Bd.  iv.,  1&02. 
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(1)  typical  Ictikiemic  retlnitiis,  or  papillo-rctitiitis ;  ami  (2)  retinal  hemor- 
rhage»,  or  licnrnrihagic  rfiiniti);,  in  Unikteniic  eyes. 

iu  tlio  first  f^ruup  iliux>  is  a  ty|iii.-al  aOcotioa  of  tli«  retina  ubic-li  is 
characteristic  of  leukemia.  In  tbe  sccoinl  ibea*  are  citJier  simply  ht-moiv 
rbagca  a«  tdey  o«'iir  in  diBVirnt  organs  dtiring  leiikwniia,  or  a  licuiorrtiagw 
rctinititt  widi  <lilFii.-«-  dimnttvi  of  tli«  o(>li('  iien'C  IkiuI  nii<)  ivtiiui  ^ucli  as 
CAD  l>p  septi  in  <li.sea!>c»t  of  tli«^  hctirt  ami  bloixl-  v<>sseK 

Tt/pirai  Lt^ithrmie  litiiHiiw,  or  Pnjuffo'Iiriinitis. — In  this  primlition  tlie 
fundus  a[>[»ears  of  a  jmIc-itJ,  orange-yellow,  or  vvqu  paU-onutge-yellow  tint 
iu  ty]>tcnl  cases.  Ulken  it  is  almost  Icmon-cotored,  probably  l>ecaaw 
of  au  accumulatioD  of  leiieoc>-ted  in  tli^  eliurioidal  bloud-vesMla.  This 
striking  wilor,  Ii«wev<?r,  ia  not  seen  iu  ull  in;**^,  vsptfiallv  in  hnim-lUn, 
whyso  jjigmcut  i-pitlii^liuiu  is  ilcti»ely  jilguu-ntcd  and  ruon;  *>r  Ivvt  tvvt.-rs 
tbe  yellow  tiut  of  tliu  cliorioidal  vv^^.'-l^.  Tlie  optic  diisk  h  IhiI  tittle 
if  at  all  9Wolli>n,  nnd  its  oiUlinos  are  partly  of  completely  veiled.  There 
may  be  a  true  {mpillitis,  in  whicli  l)ie  optic  di»k  projects  mii^iroom-like  into 
the  vitreous,  is  opaque,  red,  and  dotted  witli  eocbymoees  in  stripes.  Its 
outlines  also  may  be  invisible,  a»  In  papillo-rettnitis.  Usually  the  retina  is 
barfily  o[ia(iue.  Iu  rarer  vane»  this  condition  i^  mure  luarki^ly  m),  biwI  in 
addition  it  in  striated,  i:fipe(-ially  umr  the  nerve  head  and  along  tbt  larger 
b1ood-\x«!K-U.  Tile  dituue«t  it)  mrely  kv  intvQw  as  to  give  it  a  milky  ap- 
inyirtiiioc  It  may  niieh  tlie  w^uator,  but  vi-ry  seldom  approaches  the  ora 
serrnta.  The  !^nie  i»  true  cunueruiug  llie  swelliug  of  the  retiua,  which  is 
geiiei-ally  but  slight. 

The  retinal  hemorrhages,  wliicli  are  variahle,  are  pnjue  to  be  near- 
rent.  They  are  ol^^'ii  round,  but  tliey  niuy  he  stnped,  flanie-Hhaped,  and 
even  pimetili>rm.  Their  ctilor  in  pele  ml  or  orange.  Mo^t  of  theni  are 
Bituuli'd  in  tlic  umcnkr  rt^ion,  where  they  are  generally  nmall.  Those 
lying  towiirdii  tlic  periphery  arc  usually  larger  and  more  numerous- 
White  ami  niorc  or  less  prominent  plaques  with  pak>-r(.tl  mai^iis  appear 
in  typical  ca^.'^  In  aljuut  the  same  urea  of  dil:^tribntion  as  tbe  liomorrliag«^s. 
Large,  prominent  ones,  as  Becker '  has  descrihoil  iliem  iu  one  case,  are  rare. 
Tile  rttinal  blood-vessels  are  of  a  pallid  hue.  The  artcnes  appear  pale 
orange  or  yellow,  while  the  veins  have  a  |)ale-roHe  or  an  orauge^red  tint. 
They  are  miieh  dilated,  are  sornetirues  very  tortuous,  and  often  have  white 
boixiera.     {VUle.y\Mc  XIV.) 

HemoiThngie  Leuhsemic  lUiinUlg^  or  Retinal  HrmorrkafftH  in.  Leuhrmie 
Etffg. — In  this  form,  as  iu  retinal  hemorrhages  from  other  eauscs,  the  oph- 
thalmoseopic  picture  may  vary  sm  rt^ixls  ihenumtier,  shape,  sixe,  and 
localization  of  the  hlood  extravaealitHis.  In  most  taues,  however,  the  con- 
spicuous ]>ali--yellowi8h  color  of  the  fondiis  i-*  characteristic  of  the  disease 
The  localimtiuu  of  the  hemorrliflges  in  the  nmcnlar  region  and  towanlf 
the  ora  eerruta  is  a  further  factor  in  the  difTerential  diagnosis.     In  retinal 
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bemorrhsj^  ibc  optic  (li»l:  in  uormul  or  slightly  pnlo  and  \tg  outlines  are 
sharp  or  indUtinct  on  tlic  niimil  «tile,  wlicnwt  tn  hL-morrlmgic  retinitis  it  is 
opuqiie  atid  svrolK'U  uud  its  outlines  ore  iudistinci.  Id  retinitis  thv  veins 
arc  over-Iillfd  aud  tortuous. 

Th(.'  tuo»t  fnfiiient  cunipli  cations  of  tlie  condition  are  ivusidcrubU 
dilatAtton  uud  a  inlo-ycllow  culor  uf  the  dioHoida.1  veitii*.  More  nudy 
diorioidal  Wnmrrhnpcs  and  hcmorrhngi's  witli  (t|«iriti<'s  in  the  vitrcoua  body 
can  be  3cen.  tjulxtinjunctival  hcniurrhii^-p,  HulK-iilaiieous  hemorrhages  in 
the  eyelids,  iritis,  aud  iridQ-OF*clit!s  can  all  he  reL-Qgoized  iu  ])roporiioDallY 
rare  casee.  Secoadar\'  glaiicoDia  and  hemorrhagic  glaucoma  arc  both  fouitd 
in  tlie  grave  licniorrhay;ic'  lyjics.  Lymphomata  in  the  eyt^litU  uud  esoph> 
Ihalmos  due  tu  lymph  extra viuutinus  or  apuplcxics  in  the  orbit  hnv«  also 
been  ^-cu.    In  oiw  ctuw  swelling  of  the  laci-ynial  gland  hua  ht-cn  obsurvcd. 

Ill  tfuknniic  retinitis  the  vlauid  dl)<tnrl)nnii.«  vary  git^itly.  The  uph- 
thnluio^'ope  often  reveals  a  lypicnl  retinitis  while  the  patient  doel^  uot  cum- 
ptatn  of  visual  disturtunces.  In  other  cases  vision  may  be  dliuinished. 
In  those  without  visual  dl&tiirbaDcc-'i  this  can  be  explained  by  the  peripheral 
localization  of  the  pathological  altt^ratinna  Whon  llierc  are  larger  pla'pies 
or  hemorrhages  in  the  marular  r^ion,  central  or  {uiraeciitnil  sootomata  may 
be  observed,  an  llcckcr'  linN  rpportrd  in  one  cohc.  In  the  hemorrhu^lc 
forms  vi&iou  is  ahvaya  greatly  disturbed,  and  sometimes  gradual  or  suddeo 
blindness  dcvelo]i8.  Iritic  proocsi^s  and  secondary  glniicoma  may  l»ad  to 
bliudne^.  Iu  all  rs^es  iu  which  the  optic  ncrx'c  head  h  afl'ected  it  apjieare 
swollen,  lilled  with  riiuud  cells,  nud  is  asdocialed  with  more  or  Uss  new 
forruution  ol'eouueetive  tissue.  Iu  3ome  Instances,  however,  this  iultltration 
and  new  fomintiun  ufiwiuieetivo  tissue  timy  W  ab«eiit  in  itpibv  of  the  swclU 
ing,  a  dilatation  of  the  finer  hlood-vnaicls,  which  arc  overfilled  with  louco- 
cyies,  being  alone  seen.  At  times,  cs[)ecially  in  purely  hernorrbayic  coses, 
this  symptom  may  Ik  absent.  In  some  types  the  retiua,  )mrticularly  its 
nerve-fibre  layer  near  the  optic  disk,  Ijccomcs  inlihraifd  with  round  cells. 
Kuillie-rmore,  a  <fin3i<leral)k'  pruliferution  of  the  supporting  counective  tissue 
may  !«  found,  pn>diicing  a  general  jn^elling  of  ihis  nicnibruuc,  [larticuiarly 
of  its  ncr\'e-fibiv  layer,  iu  which  situation,  aceui'diag  to  DeiitiK-hmuDD,* 
sometimes  a  niiv  layer  consivtiug  of  a  eonmx+ivi'-tissuc  ni-t-worh  eontainiug 
round  cells  is  tbrmed  upon  the  ]>reformod  one.  At  times,  in  consequence 
of  a  proliferation  of  the  connective  ti:<sue,  the  granular  layci's  appear  sepa- 
rated. Hemorrhages  arc  foiuid  chiefly  in  the  nerve-fibre  layer.  Sometimes 
Ihey  are  seen  in  the  granular  layers  or  in  the  intei^niniilar  layer.  Oocn- 
flionally  they  are  found  on  the  surface  of  the  retina,  whence  they  project  into 
the  vitreous  laiimtr.  They  may  penetpate  all  the  layers  of  the  retina  to 
the  rods  and  coueii,  dislocating  or  destroying  them.  The  white  plaques 
with  red  bonleni  seen  with  the  ophthahnoseope  consist  of  aceumulations  of 
touikI  cells  containing  but  (^v  red  cells  in  the  centre,  the  latter  growing 
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more  immerou*  towards  their  margin.  Thej-  lie  iiwrtly  in  the  perijihery  oi 
tjie  retinu,  are  uiiually  \aj  small  auil  [Kfiut-HhaiKtl,  uikI  mn-ly  cxcc^  oae 
or  two  luilliuictrvH  in  size.  Tboy  arc  ;<itu»tcd  in  tlic  nerve-fibre  layer  or 
penetrate  tht  u'hulo  thiekncss  of  the  rctiiin,  projecting  over  (he  inner  and 
8Ciii)etiine»  even  over  the  outer  tuirfaceof  thii;  membrane.  In  rant  iuslancw 
single  white  plujues  n'bicli  Imve  no  red  lialo,  and  consistiug  of  aclcrutic 
liypertroplitc  nerve-flbres,  can  be  fuund.  Foci  of  fatty  granular  wlU  are 
mrc.  Snemisch'  repdrts  a  cmte  iu  which  the  rods  ant]  ccme»  were  |uinly 
abiiient.  At  tiineH  the  ))igmeut  epithelttim  ajijirant  lousened,  while  rarely  it 
is  cbangrd  and  atrophic 

The  targ<.'r  bluod-vi-Msels  are  d!liite<1  und  filled  with  blood-oells,  wliicb 
aw  chiefly  of  the  white  variety.  Sometimes  the  mediura-siaed  vessde 
contain  ectasies  in  the  shape  of  spindle-  or  sausage-like  dilalalioos.  They 
are  idi^>  overfilled,  chiefly  with  white  blood-cells.  The  main  altcintioae 
futind  by  Deiitctchinnnii '  were  iu  the  finer  and  Cnu^i  blood- vcaacls,  wLicli 
were  nil  ro  overfilled  with  white  blood-cells  tliat  tliey  nppcnrad  as  if  they 
had  Ixan  artifirially  injected.  He  also  found  euormons  dilatnlioRg  and 
varicosities  in  the  liaino  vcKielH  and  the  «i|iillarie5.  He  believes  tliat  these 
enlai^ed  blood-vessels  and  <»p!llaries  filled  with  leucocytes  explain  the 
iifttiuv  of  many  of  the  yellowish -white  plaqnea  seen  with  the  ophthalnw- 
Booi^ie.  The  eliorioidal  vesielg  are  oflen  enonnoiisiy  enlarge*!  and  611«1  with 
leucocytes.  The  stroma  of  the  chorioiil,  Iwi,  niuy  coutaln  many  ]cu«>cyteA. 
DcutHclimaiiu  MUght  for  mioro-orgnnisms  in  vain.  Of  course  tlicwc  patbo- 
logiral  conditions  arc  not  all  found  in  evcr>'  ease  of  lenktcmie  rcttuitis. 

In  ficootdanec  with  the  pnmary  disease,  the  conrso  of  the  retinitis 
varies. 

Leukffimie  retinitis  is  a  binocular  affection,  tliougb  Wrth  ryes  are  not 
attacked  equally  nor  necessarily  simultaneously.  The  froqiiem??  of  itA 
occnrrenee  iu  the  presemvof  leukemia  cannot  eH.>vily  be  judged.  Consider- 
ing, however,  tlial  leukeemia  itiicif  is  a  nire  diKcuse,  and  eompnriaK  with 
this  the  Iiii^'  series  of  case*  of  Icnkieniic  retinitis  rejwrted,  we  mav  well 
conclude  that  ivtitiitis  oeeun;  in  a  rather  large  proportion  of  the  L>Aiie«  of 
general  lenkiemia, — perhaps  in  from  twcnly-five  to  thirty-three  perc«u(,,  as 
Leber  has  stated.*  (!)a  acwjiint  of  the  infittpioncy  of  tlie  primary  disi-ai<e, 
the  retiiiilis  miwt  be  eoni^idi-iifl  a  very  rnre  ivtiiial  aflV-ction.  AVe  do  not 
know  at  what  stage  of  the  disease  the  retinal  condition  opi>e«r9.  While  in 
many  (-aspji  the  disea-w  ha.i  pm^rpsijrd  very  far  iM'fore  any  rptinitiji  dt'VeIoi«K, 
instamres  have  Iwvn  re jKirtcd  by  Hii-sehl>erg  '  and  others  iu  which  the  visual 
disturbance  was  the  first  recognized  symptom  of  the  general  disorder.  The 
direct  cause  of  the  development  of  the  retinitia  must  be  found  in  the 
diangod  oondititjn  of  tin?  blood  and  the  blutKl-vessel  wallH,  which  alwi  in 
other  parte  of  the  body  leads  to  hemorrhagca  and  lymphatic  infiltration. 


'  Looc  citato, 
*  Loco  citato. 


*  h-Ko  ciUitO. 

*  Loco  eilAto. 
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X&  regards  tli«  Uioilliis  <k'#cribed  by  Puu'lon-«lcy,*  it  lins  DOt  bceu  pro^-cd 
tbat  snoii  no  orf^nisru  con  prodncc  Iciiktcniin. 

In  typical  oises  of  Icukiemic  retinitiB  tbe  diagnosiB  is  easy.  Evcu  in 
the  bptnorrtiagic  form  the  [lale-yellow  colui'  of  the  fiiu<lu9,  the  pallor  of 
the  blood •vc»§eU  and  extra viiMitioiks,  as  well  as  tli«lr  Aha]>e  and  tj^itimtioti, 
furuiidi  in  inostoLscs  Ihe  most  jtrnhiblpditrorcntial  imlicntiotift.  From  this, 
however,  those  cists  whirh  are  like  those  of  lietnorrliagir  retinitis  from 
other  dieeiuMaf  must  be  excepted,  aleo  those  iustaneee  seeu  in  brunettes  ia 
whieh  tbe  yellow  color  of  the  fundus  is  invisible  on  aocount  of  the  dark 
pigment  in  the  cpithcHtim,  and  iu  which  only  an  examination  of  the  blood 
and  other  dianges  in  tbe  jreneral  system  can  help  to  seeure  a  pn>[wr  diag- 
nosis.    Such  uu  examiuuliou  should,  of  cuur«e,  ucver  be  omittcii  iu  uuy 

The  pro|i:nosi8  of  Icnkcoraie  retinitis  i»  bnd.  Thus  far,  no  cure  has  been 
reported.  Improveruenl$<  generally  do  not  last,  although  recently  it  has 
beea  a5»ei1e<l  by  some  observers,  especially  Mosler,  tJiat  the  pro^iosis  is  not 
necessarily  fatal,  and  that  a  core  is  possible  prnvidwl  tlie  patient  reecives 
treatment  at  a  wry  early  stage  of  the  diseiise.  Barrs'  reports  a  eure  from 
splenic  tenkiemia  after  malaria  by  means  of  prolonged  exhibilioa  of  antenio 
and  quinine,  i^lioiild  lhi»  obnrrvution  hold  gotjd,  wc  might  ho^K  also  for  a 
poasible  cure  of  Icuksemtc  retinitis. 

The  treatment  of  leukemic  retinitis  is  confined  to  strict  dietetic  orders, 
the  avoidance  of  all  noxious  influences,  and  the  wearing  of  shaded  glasaee. 

XXVU.   BETIMTI8  OF  PEBNICIOUS  AHJEULk  (BETINITIS  ANJEMIiE 

PERNICIOS^). 

Tliii*  retinft]  affection  has  even  «  briefer  history  than  leuk«niio  terinifis, 
since  the  primary  disease,  soKsilled  progressive  pernieioiis  awemiH,  was  not 
recognized  as  h»  idiopathic  dieease  and  described  until  1871  by  fiiernier. 

Of  this  disense  Biermcr  eaya  that  it  oeeura  iu  females  of  medium  age 
who  generally  l»long  to  tlie  pourer  clajsses.  The  condition  ia  preceded  by 
indigestion  or  other  weakening  fiu'tni*,  and  is  etttnbined  with  a  high  degree 
of  emaciation  and  droi>sy.  During  its  tKuirwe,  betiiorrliages  in  the  retina, 
the  bniin,  and  the  moniugee  generally  occur.  Almost  without  exception 
tliedisaue  terminates  in  dcuth. 

In  1874  Horner,*  who,  on  account  of  the  relative  frequency  of  lhi» 
form  oC  an«mia  in  Switzerland,  bad  bad  the  rare  opportunity  of  studying 
thirty  cnscis  i^tated  that  he  had  se^n  ophthalmoscopic  changes  in  the  retina 
in  almost  e\'ery  instance.  He  fotiuil  tlmt  the  picture  was  oflen  sitiiilar  to 
that  of  lenktemic  retinitis,  tbe  etilnr  of  the  fundus  being  changed,  tJie  v«U8 
being  toitnouSi  and  there  being  numerous  hcoiorrbages. 


'  Dfulfchc  ni«dlclnlfch«  Wocheti«hrift,  1802. 

'  The  LatiMt,  1891. 

*  Lit£«iibcrg«r  oplithutmologlacben  QM«n«(.>liafl  tiir  Aug«nfaei)kundet  Tii.  xUl. 
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Iq  t8T4  ImBwniiuin  *  ivportcd  ■  amc  wbicfa  !■«  bna 
uUr  examiticd  hy  Scbm,  mad  whidi  U  ImpottaM  becuHe  dweyc : 
was  tbe  first  svmptom  of  Ibe  grave  di«esae.  Tbtve  were  IiliiiuiiIw^uj  ■loay 
the  ntkni  bbod-Taeda,  with  i  oeninl  velltw  dinolontiaa.  The  ftfUOt 
was  adeniBtoas,  swollen,  and  had  ladiaiiact  ooiliaefc  ThecnleBBi  nscfaed 
toto  tbe  retina.  BKOMtogeeoiis  pipaoitatiao  devdopol  ia  tbe  hoDot^ 
tlHgw  and  {miducet)  a  \-arM^;ated,  t^^er-dkio-like  apfKataner  of  Ifae  fiMtdkn. 

Id  I8T5  Manz*  fuuoci  ufibthalmasoopiisUjr  in  ooe case nuferom fcanci^ 
ringes  of  a  nd-broim  mlor,  tbe  largest  obcb  bang  anir  Uk  pa^nna  aod 
aome  upoa  it.  Most  of  tbem  were  round  aod  kad  a  distinct  vrbjtisli  ceoim. 
TW  aneiies  were  thin  and  riiowed  a  leAex  line.  Tbe  reuiB  wete  dazk  and 
dilainL  The  op6c  disk  was  pak  and  bad  iaffiadiKt  oAlioea.  Tba  Rtiaa 
aftpcaml  diitr  grar  and  upaqoc  AonUNnkally  there  was  an  aggrqgatioo 
of  saiall  itnnd  oells  soxniondcd  b^  red  bluod-eorpusclm  in  tbr  cniireof  tbr 
iKmorrbapB.  Tbe  bIood-T«nd  walls  wvtc  not  matrriailr  ahcxvd.  The 
cBpiUari«a»  bowercr,  showed  enlai^— tti  or  diveftiwila  of  varring  mm  mA 
timft,  ntbcT  ODpty  or  filled  with  pale  cells  or  blond-^ofpoaeki. 

In  one  caee  seen  br  Quincke  there  ««rv  bcmorrlttges,  withe  phqoca  b 
tbe arewnpapillary  aoDe,aail  tLc.-4ar-figur*-anMtnd  tfaemaaUa, — onoditiana 
diamctenatK  of  albaminaric  trdoitia.  In  1879  Littw'  fimad  "twi%- 
tionBof  Tvani  oelU  in  tbeomtreof  tbe  ImiwililMgjiil,  iwhiiH  "f  tfa«  pnpiSa 
and  tbe  retina,  witb  ruuod^l  infiltatkw  in  ihe  rclam  and  bliMd-resd 
walla.  In  18S0  IThtbaff*  had  oocaaioa  to  exaraine  WDatoBitcallr  six  ern  o( 
fimr  patiests  in  whooi,  during  life,  the  retionl  heowcriM^ges  with  white 
centns  had  been  obaerred.  and  found  the  fuUowing  &cton :  biiniwiliigi  i 
in  the  diOcrenl  hrns  of  the  rrtinc,  Taricuee  brpenn^il^  of  the  aerrv- 
fibfC6,  and  colloid  sabetances  in  tb«  inter;gru]ular  lafcr. 

In  tor  material  of  obserratioo  oolv  fire  cases  of  ftxaidoos  ancmti 
with  retinal  thnapM  baTeoocoTRd  since  1861.  Vet  enn  tlna  nxidefnu 
oombcr  of  pcnooal  obaeiTataaaB,  together  vrtb  data  fiwn  literature,  has 
o.avitM3ed  me  that  at  le^  id  typical  cases  of  pemkaons  ameaiis  tbem  is  an 
.-yhihalaMweopitf  piotnrv  wbiob  is  man  or  less  dtaneterutie  of  the  tfieeSBl 
and  trbkb  mav  noMCimeg  at  firat  impress  tbe  ofasenrer  m  ooe  of  leokaaair 
letiaalii.  I  do  not  want  to  ioMl  that  iberv  h  anr  drfioite  sympfcan  tfaat « 
etmiartfTJaie, — the  betDorrbages  with  vbilr  ceoirr^  tbe  blocM3-TeaM9  alteca- 
tksH^tbemoditioo  of  fbe  papilla  aod  r«tiiu.rtc., — all  ofwhicbmavbefiwod 
in  other  rvtioal  aflectiooK.  IC  botrerfr,  tbe  fimdti$  in  trpieal  cam  it  con* 
sdend, — the  peraliar  diaculontioa.  the  osnaltj  round  bemorrhagis  with 
white  tmitvfi,  tbe  varying  inlar  of  the  buaoctbagee  (nun  laddisb  i,xllow  to 
alokoet  black,  tbe  ofaqoe  and  dirtv-bokitig  papilla  and  tvtiiM.  the  in^stinet 
otitliiies  of  tbe  papJUn,-    aod  if  the  aoatoaueal  coaditiaM  are 


1  Dwuaehw  AkUv  far 
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tnicli  as  nHind-i.'pIl  inliltratioa  in  tlwuilvinilitia  of  the  blorMl-vetiselei.  varioos, 
and  diverticiibl  of  tbc  ovcHilkil  vujiiltaric^,  ^vliicli  sonn-times  explain  the 
white  spots,  the  varioose  hyportrophk  nervc-fibrw,  coltoid  hodiea  in  the 
intergrsiiular  layer,  eu\,  il  luiisl  be  cvidput  that  we  are  dailiiijr  with  n 
pifiiliur  ix^iiuil  allectiuD,  which  htu  m  tuud)  right  to  he-  t'omiidcrcd  iiide- 
pi-i>d«titly  as  lia»  ttMiltivmic,  nlbitmmuric,  ur  dinlx-tJc  txHinitis.  Of  cours^ 
however,  this  cannot  Ih>  miiintnin«l  for  nil  rclinil  chsogcft  found  n-ith 
pernicious  HDKinia,  [lerhnps  not  even  for  tno»t  of  th«m,  and  in  many  caaes 
the  DphtiialmoMX)pic  picture  cannot  etiflice  for  a  correcl  diagiioms  of  the 
priniar-)'  di.'Knso. 

The  rc-tinal  changes  due  to  ]>eraicioU8  aneeniia  may  be  oonveniCDtly 
divided  into  three  gmups: 

(1)  Reiinitia  of  Ptrntdrmn  Anannia. — In  thi«  grunp  are  plaeetl  all  cases 
of  letiiial  changes  in  pernicious  anipniia  in  which,  aside  from  the  hemor- 

Uigffl,  ehangw  occur  which  must  be  eonsidert'd  a**  due  to  a  liypeneniic  or 
811  inBfliiiinator)'  condition  of  tho  retina.    In  sueh  rathw  rare  typital  eases 

ilbc  optic  ncr\*e  head  is  swollen  and  lia/.y  and  its  outlines  are  indistiuet. 

ITlie  retina  i*  o[MU|ue  not  only  aiinuid  tin-  posterior  |K>le  of  llie  eyelxdl,  but 
llso  to  the  ora  serrata.  The  fimdui^  appears  dirty  gmyi»h,  dim,  and  livid. 
Hemorrliai^es  whieb  mostly  have  whitish  centres  aud  are  surrounded  by 
distinct  red  baloe  are  Ibiind  in  the  retina,  es|>eciall>;  around  the  optic  disk, 
soTDetimea  in  it,  and  in  the  macula.  Usually  Uiey  are  of  a  round  i)hn|>e, 
and  frequently  tliey  bIiow  the  different  changes  iu  color  which  the  blnod- 
[tigmcnt  ordinarily  undei^K«.  Sometimtw  single  white  fix.'i  of  degeneration 
ide|X'ndent  of  the  hfmorrbilgfs  lii-«x>mr  visible,  'flic  arteries  are  almo^it 
empty,  and  show  broad  reflex  lbc«.  TLc  vein*  arc  dark,  hyiK'reetnic,  and 
tortuous. 

(2)  lidhial  Hanorrhage*  in  Pemteimtt  Anseitiia. — Tlie  majority  of  the 
cases  prolmhly  belong  tcj  this  group.  In  it  »Iioutd  be  placed  all  dioae  in 
whiefa  retinal  hcmorrliagc^  can  be  obnerved,  but  iu  which  uci  in^nnunatory 
signs  are  visible.  The  optie  uerve  heatl  h  \nt\e,  with  fairly  dirtinct  oi-  clenuly 
cm  outlines.  At  times,  however,  there  may  be  a  .flight  nodemn  in  the  retinn. 
The  lieiQorrhagcs  show  the  same  form  and  arrangement  and  the  eame  white 
oeatresand  cluuiges  as  have  been  described  in  the  first  group.  The  fundus 
i»  genemlly  yelIo»'i«ih  In  tint,  ^>  that  from  thin  .apgiearance  and  its  similarity 
to  the  conditioTi  seen  in  tenkn>mic  retinitis  a  pmluble  conclusion  as  to  the 
primary  disea^  can  in  most  ra-ws  lie  arrived  nt.  There  are,  however,  raises 
in  which  neither  tJie  color  of  the  fundne  nor  the  arrangement  of  the  bemor- 
rhagea  sho^va  anything  that  ie  characteristic,  so  that  it  is  impossible  to 
dirtingtiwh  siieh  a  retinal  bemorrliage  by  the  opiithalmoeoope  alone  from 
that  of  other  origin. 

(3)  Atbummuric  lidinitis  in  Permcioiui  Ano^iia, — Iu  tliis  group  belong 
the  well-known  caae  of  Quincke,  one  of  Galczowski,  and  several  others,  in 
■which  the  ophthalmoscope  revealed  a  condition  almost  identical  with  that 
found  in  typical  coaes  of  albuminuric  retJuitis.     Aside  from  hemorrhages, 
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this  type  ibows  s  swolten  aud  dim  ui>ttc  disk  and  retina,  the  outliim 
of  the  nerve  head  beii^  iudt»tt]ii:L  In  the  ctrcuoijmpilUqr'  zouc  white 
pla<ju«£  vanning  id  siix-  and  iiunilfcr  cnn  be  found.  There  an-  star-like 
figures  around  tbo  mncula.  The  veina  arc  bnmd  and  tortuous,  but  there 
are  no  jjatholtigical  chaiigce  in  the  peripliery  of  the  retina.  CoDccmiu^  thii 
mm  cxaiiiplt^  two  |>o9ai  bill  ties  must  l>e  tliooght  of:  either  that  there  b  aa 
nlbiiminiirio  rethiltifl  which  has  devdoped  in  a  subject  Huffeiing  from  per- 
niciotiis  nimmia  and  which  is  iiidf^jicndt^nt  of  the  latter  disease,  or  that  there 
is  a  noxious  agMicy  in  {x-rnidouH  antenna  which  alone  can,  in  except iuiial 
ca^es,  produce  such  retinal  ctiaogi.«  ws  are  gi-ncrully  ascribed  to  albuminuric 
retinitis.  If  tliLi<  latter  supposition  bv  |;rantod,  then  these  rases  full  in  line 
with  thotie  rare  types  in  which  during  other  diseases,  as  cerebral  tnmon' 
(Sebtnidt-Wi^uer),  \tsd  intoxication  (Lehmann  and  others),  the  typical 
picture  of  albuminuric  rt-tlnitiei  that  ia  independent  of  any  nephritic  pro- 
cess iiud  albuminuria  Is  obticrvcd. 

Visual  ilistnrhanoes  vary  greatly,  bearing  no  apparent  relation  to  the 
amount  or  degree  of  the  ophthalmosoopic  cluuige.  Ceutral  scotomata  have 
been  seen. 

Uwin^  to  the  early  oecurreneei  of  death  from  pcmieious  aosemia,  it  is 
not  astonishing  that,  in  comparison  with  the  rarity  of  the  disease,  anatomical 
exatniaatioim  are  iiut  very  smrce.  The  inoet  ini{>ortHnt  ones  aro  those  of 
UbtboET  and  Man/.'  The  optic  nerve  and  the  retina  atv  sometimes  swolleo 
and  oiuiquc.  Usimlly  cedema,  with  rarely  round-«cll  infiltration,  Is  fotind. 
KotinnI  hemorrhages  are  seen  without  exception,  hcing  generally  sitiiateil 
near  the  disk  and  the  lai^  blood-vtwweJs.  In  most  cases  the  size  of  tlie 
hetnorrhages  is  not  oonHiderablc,  the  largest  being  about  a  quarter  the  area 
of  the  disk.  Their  shape  is  round,  and  their  tint  is  dirty  yellowish  or 
brown-red.  Most  of  them  have  a  white  centre,  which  at  the  Srst  appear- 
ance gives  the  fundus  somewhat  the  picture  of  a  leukiemie  retinitis.  Ao 
cording  to  Ldtten,*  these  white  centres  consist  of  aociimuktions  of  round 
cells,  line  to  varicose  enlargement*  of  the  eapillnries.  Uhthoff,'  however, 
has  not,  from  an  exnminntion  of  his  own  owes,  been  able  to  agree  with  thceo' 
statements.  Besides  the  hemorrhages,  there  a.Tc  plaques  of  ^-ariexjse,  h\i)erw ' 
trophic  nerve-fibres  (Ulithoff)  lying  in  the  nerve-fibre  layer  and  pi-oje«^ing 
sometimes  Into  the  vitreous  humor.  At  times  the  hemorrhages  are  of  con- 
siderable sijie  and  contain  shining  finely  granular  bodies,  which  are  sluipod 
like  a  sphere,  a  spindle,  or  a  retort.  Sometimes  oue  fihi-e  exhibits  several 
varicosities ;  others  lui\*c  one  or  two  brandies,  and  apiivnr  like  unipolar  or 
b![M>lnr  ganglionic  cells.  These  foci  are  generally  isolated  from  the  hemor- 
rhngee.  In  some  plftw*.  however,  they  appear  to  be  snrrntinded  by  a  hetnor* 
rbagic  halo,  or  red  blood -eoriiMwIes  may  be  found  Iwtween  the  nerve-fibres. 
Uhtboff  has  expljiincd  the  white  centres  of  Uie  licmorrhages,  as  seen  with 
the  ophthalmoscope,  as  a  varicose  hyj^rtrophy  of  the  nerve-fibres,  proving 
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tbf  iDflammator;  iiftture  of  tbca«  cases.  He  tia?  also  fouud  pecuttu'ly  glia- 
U'tiiiig  colloid  or  fiiutly  granular  bodies*  in  tlie  iiit^rgi-aiiular  layer,  as  they 
havf  bccD  d*leniiin«l  to  exist  In  albuminuric  retinitis.  These  appear  in 
the  sliape  of  irregular,  variously  sijsed  lumps,  or  us  conglonieralions  of  miind 
boilies,  etc.  Tliis  conditiou,  too,  conviuces  Uhtlioff  of  tli«  iuflaniinatory 
characler  of  tbe  diecaae.  The  adveatitia  of  the  Uood-vessela  shows  do  par- 
ticular L'haiigeB,  yet  blood- oorpusclt*  have  been  f'ouud  in  it.  (Natausoii.') 
The  capillaries  sometimes  present  fatty  de^iierutiou.  S\ood  and  atiiiu  are 
DiH  iufre<|uuutly  fuuud  iKrlwoen  the  rciiutt  aud  tbc  cborioitl.     (^ui^t'iit.") 

Till-  counts  of  rvtioitiA  of  jK-riilciotis  anietuia  is  govoi-ncd  by  thitt  of  the 
primary'  disease,  w)i\ah  almost  without  cxccptioQ  lends  to  death  in  a  few 
inoiilbs  or  in  a  year  or  more.  It  must  not  be  forgotteu,  however,  that  the 
developiueut  of  the  primary  disease  is  very  slow,  so  that  its  beginaing  is 
not  even  known  to  the  patieut,  who  comes  to  the  physit'ian  later  in  the 
ppogreas  of  the  diaordor.  If,  a.i  in  i-are  cases,  an  improvement  takes  place, 
the  visual  disturbance  rernaiiiK.  Later  the  betterment  disappears  and  tlie 
gRivo  disease  rcttim»,  gnulnally  leading  to  tbc  highe»t  degree  of  cmadutiun 
aud  to  death. 

In  general  the  proguofiii^  is  bad,  sinoe  the  primary  di^ongc  soon  leads 
to  death  and  cures  are  of  the  greatest  rarity.  Moreover,  it  seems  that  the 
gmvity  of  tbc  retiual  ciutngc^,  particularly  as  rf^rds  their  number  and 
their  extent,  has  a  bod  prognostic  value  for  tlic  primary  diseate,  and  it 
may  Imj  posible  from  them  to  decide  the  malignity  of  tlie  aflbtrtion. 

The  treatment  consists  in  that  which  is  directed  toirards  tbe  primary 

XXVllI.    DIABETIC  EETIKITIS   [RETINITIS  DIABETICA— QLYOO- 
SURIA  MELITUEICA). 

DialMtic  retinitis  h  a  aiueh  ntrar  aSeetion  than  albuminurie  retinitis, 
and  vnts  much  later  recDgnixctl  a.s  tlic  real  ouise  of  the  long-known  visual 
troubles  arwompauying  tbc  geucml  disease.  There  u  re  cv^-u  t<)-day  a  number 
of  promioent  opbthalDiolugists  who  do  not  consider  it  proper  tu  assign  to 
dialjctie  i-ctinitis  a  separate  plnt'o  nmong  the  diseases  of  tbc  retina,  and 
either  ignore  it  or  deal  with  it  in  a  few  brief  remarks,  as,  for  instance, 
such  investigators  as  Schweigger,  Sehniidt-fiim|)ler,  aud  Jacobson.  Id  my 
very  rich  niaterial  there  have  l)een  but  a  few  iindoiihted  caae»,  about  nine 
in  number.  Mot^t  of  thetie  were  neen  but  cursorily,  because  they  came 
to  the  dispensary  sen'ice  and,  fa  a  rule,  did  not  return.  Almost  all  of 
them,  howevei-,  agreed  with  the  des<.Tlptio»  given  by  tIir*chlxTg,  thus  con- 
vincing me  tlint  diabetes  produees  a  <-|XK'i:J  form  of  disease  of  the  retiiui, 
whicb  in  mo?t  eases  can  bo  difll'ivutiattxl  from  other  forms  of  retiuilis. 

From  a  study  of  tbe  published  cases  aud  my  individual  observa- 
tions, Hir«cht>erg*s  division,  esipecialty  that  of  his  two  chief  fonus,  lias 
been  found  to  I>e  the  lx«t :  (1)  eontral   [itmctate  diaUHie  retinitis  (Hirseli- 


'  Loco  dtftio. 


*  Lococitab). 


612 


DISEASES  Of  TUE  BETIIfA. 


bliudne^  seen  in  diabetic  subjeciH.  conoertiing  wliidi  Ilirscfaberg  himaeli 
states  tbat  th«  causal  relation  between  the  eye-affections  and  tite  diabetes 
was  not  well  proved.  It  seems  to  me  lliat  tbe^r  were  caws  of  pigmentar}- 
retinitiB  in  which  diabctceaeddctitally  developed  subsoqueuUy, 

To  lliesc'  casvs  1  way  udd  oue  wliich  1  observed  in  a  diabetic  subject 
seen  in  l$6o.  The  (Kilieiu  was  an  elderly  ofHcial  lu  a  foctory,  who  called  on 
toe  because  he  was  gmdiially  losing  the  Btcutty  of  reading  and  writing  sikI 
wanted  proiwr  jjIrsscs.  Xo  I«i.s  gave  him  any  impniveniGnt.  Ophthalnio- 
acopicaliy  1  found  in  the  fundus  of  each  eye  large  white  plaiijuts,  some 
of  ^vbicb  were  round,  others  polymorphous.  These  massings  were  d!»- 
trihiited  irifgiilarly  (yam  the  oiuic  disk  to  tho  ecpmtur  of  the  eye,  some 
even  reaching  almost  to  the  nra  serrata.  In  addition,  an  irregular  aj^rega- 
tioD  of  ifmall  white  nputd  was  foiiud  iu  both  inncidar  regions.  On  tlte  tem- 
poral sides  of  th«  rotimo  there  wei-c  a  number  of  blow! -[win is*  and  iitripcs, 
and  in  the  Icfl  msculnr  ^^gion  tlicrc  was  o  eomcwliat  larger  hctiK>rrbag«. 
The  optic  Rcrvo  head  was  welt  dofiuod.  The  retina,  too,  was  neither  dim 
nor  swollen,  and  the  blood-vessels  were  aonnal.  Examination  of  the  arine 
failed  to  show  albumen,  though  there  was  tliree  i>er  cent,  of  sugar.  The 
paiiciit  did  not  KiLspPct  the  .lerinun  nature  of  his  ailment.  By  my  advic« 
he  underwent  a  Carlsbad  t^ure,  and  tlic  amount  of  imgar  was  oouaderably 
lessened,  to  rw:iir  soon  aft<>rwiird»,  and  tlien  to  dUa[i)icur.  Tbc  oi>htUalmo« 
Scopic  picture  and  the  visual  dislurbutioe  remained  uucbaugecl,  Tbc  patient 
had  to  resign  his  office,  and  died  two  and  a  half  years  aflcrwunls.  From 
the  ophthalmo^'opic  appeaniDces  detailed  above,  and  from  the  Iftct  that 
lip  to  his  death  not  a  trace  of  albumen  ootild  be  found  in  bis  urioe^  I  con- 
eidered  this  to  be  a  case  of  unoom plicated  diabetio  retiiiitis. 

The  opbtbalmuMM)|ii<-  appeamnecs  iu  this  case  are  npr^xlueed  on  Plate 
XV.,  from  my  fi>rracr  sketcbes,  by  my  sun.  On  Plate  XVI.,  for  com- 
parison, I  have  had  reproduced  an  cxanifile  of  typical  diabetic  retiuitis  fruro 
Hirschberg'e  sketch,'  since  I  have  not  seen  a  mon>  ty])i<ad  one  mysidC. 

For  a  dcBnite  description  of  the  syniptom-eomplex  of  (his  groii]>  tl» 
Dinuber  of  coses  observed  is  as  yet  much  too  small,  and  in  the  future,  whi>ii 
further  observations  may  be  rcjiorlcd,  this  type  will  jierlmps  bavf  to  be 
divided  into  atjveral  more  .sharply  dcfine<1  S]jcf!al  coriditiun?. 

Thecasfts  in  whieh  the  sidytvtive  visual  dislurbiiiice  is  altogether  oot  of 
proi>orttan  with  tlieobjertive  ophthalmoscopic  ap))earancc  must  be  ooasidered 
lu  being  compliratrd  wilh  amblyopia.  As  we  know  that  amblyopia  without 
any  opbttiolmoscupic  signs  and  ^vidiout  the  development  of  n  retiiulii<  in  ngl 
ft  rare  occtirrcnee  in  dial>etcs,  1  think  this  assumption  will  appear  corrcot. 
This  belief  also  ffives  an  Mplariatioii  of  those  rare  coHes  of  contrnetion  of 
the  visual  Held  found  with  diabetic  a-tinitis  and  whidi  are  not  exphttuable 
by  the  oplitbalma'»co|)ic  apjtoaranees  alone. 

Amblyopias  of  different  degree,  with  or  without  contraction  of  tJie  visual 
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field  or  rcfitral  scotoma,  may  he  found.  C\3ncemiDg  tbe  amblyoplaB  wtib 
c«ntnil  »cutoitm,  w)u<-li  latter  isnnot  usually  l»!  explained  bv  the  oplitbalmo* 
8(»>])ic  appearance^  alone,  it  neeniH  pnibabln  that,  an  Matithner  has  recently 
asspftnt,'  in  tbe  majorily  of  fitirb  ni^oi  tbc  »>.iitral  Bcotoma  is  not  pnidiinKl 
by  tlie  (liabcTlic  proceas,  but  Is  tbe  result  of  tbe  abnec  of  tobacco  and  alcobul. 
There  it),  however,  &n  indirect  conueetidn  between  tJiese  cases  and  thft 
pn'mar}- diseaec,  sinw  the  bitter  geaerally  renders  Ibcorgauistn  less  n^istaot 
to  these  poisous,  aiid  ihu^  a  central  soutuiua  becomes  prDporiionally  more 
frequent  in  diabt-ticH  tban  in  hvnitliy  subjects,  even  wlieu  iberc  is  uudlix'ttsc 
of  ibc  rolinn. 

Atrophy  of  the  optic  nerve  head,  with  progressive  amblyopia  and  con- 
centric or  irregular  contraolion  of  the  visual  field  and  difitiirbances  in  oolor- 
percoption,  is  at  times  aeeu.  The  development  of  visual  disturbances,  espe- 
cially of  amblyopia,  is  extremely  fretjuent  in  diabetie  subjects,  and  leads 
in  many  instances  tu  tbe  discovery  of  tbe  serious  getieral  disease  while  the 
patient  still  feels  well.  Thrrcfftrc  an  cxamiiiution  of  the  urine  should  not 
be  omitted  iu  any  ov«e  of  amblyopia,  sincv  the  ULrtii.^t  re<!Ogiiitiou  of  the 
disctUK  is  of  |>i4nimouiit  importunoc  for  tbe  patient's  welfare. 

Opacities  and  licmorrliagw  of  the  litreous  body  arc  frctpiently  found  in 
aafiooiatioD  with  diabetic  retinitis.  Chorioiditis  and  optic  neurilie,  when 
accompanying  dialM^ttc  retinitis,  produce  the  opbdialmoscopic  apptarauces 
of  cborio-retinit!^  and  dialH-lIc  ncurcKretiuitis,  aa  described  under  the  bead 
of  atypical  dialHitte  retinitis. 

Hemorrhagic  glaucoma  in  tlie  fnlmituint  form  mar  apjx-ar  primarily 
in  diabetics,  or  may  develop  later  aiU-r  a  proloiigoil  course  of  a  diabetic 
retinitis,  especially  tbe  Iicmorrliagic  form. 

Diabetic  |]atient>^  rrc{]iieDlly  eomplain  early  of  a  p^limmer  bofbre  their 
eyes.  Soon  a  di^ltirbuna-uf  ct^iitral  vision  niahes  it^  appearance,  so  that 
they  can  rend  only  with  diRleuIiy  and  later  not  at  all,  their  peripheral 
vision  remaining  undiAtiirlK'<:l.  In  some  types  of  priitraeteil  ca-ies  the 
visual  acuity  may  full  to  one-half  or  one-tliird  or  even  one-tenth  of  aomial 
with  a  good  visual  field,  even  where  no  complieation  with  amblyopia 
or  neuritis  or  atrophy  of  the  optic  nerve  is  present.  Sudden  diminntion 
of  vision  is  generally  pnxliiwd  by  hemorrhages.  Photo|)siffi,  chromopsite, 
and  metamurphopeisj  are  not  very  frequently  comphiiuod  of.  This  is 
true  also  of  disturbaaccs  of  cotor<[)erception  with  contraction  of  the  visual 
field,  which  ttn  nsiially  acconotcd  for  by  one  of  tbi^  complications  moD- 
tiooi.'d  alnive.  The  oontrai-li>>n  of  the  fiehl  of  vii^ion  iiuiy  Ik*  concentric 
or  conoero  one  sector  only.  Central  scotoma  is  not  infrequently  observed, 
but,  a^.  Kfauthner  says,  it  is  generally  produced  by  the  abuse  of  tobacco  and 
alcohol. 

Diabetic  retinitis  is  a  verj'  chronic  nHeotiou,  wbtcli  may  exist  unaltered 
toT  years.     It  is  rarely  improved,  and  usually  becomes  worse  from  tim«  to 
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Kinnt!  tb<*  former  is  usually  diu>  fai  atheroma  of  the  blood-vc^selii.     In 
hcimn'Thugic  dJubctic  giuiicuiiiu  the-  piMj^uunm  is  hopelcat. 

Tlic  trwitnu-nt  of  diaU.-tic  rrtiniti^  is  covcn-d  bv  tlic  trcalmt-Qt  of  the 
diabetes.  In  the  lirat  placo  lui  appnijmutv  diet  vliicli  uims  at  an  exclu- 
sion of  sugar  and  starches — llie  so-Lallt-d  Cnntaiii'e  (Jiot — is  iiGfessary. 
Tills  ptriiiild  tlie  )ii^(^tiun  of  beef  (roust),  game,  fowl,  bum,  UitUT,  ihcew, 
grvcn  vogflabW,  gluten  brtad,  nlniond  tmiid  ;  wliilc  fur  drinkit,  iiiincral 
wuU'it*,  it>fr('(-,  t<-ii  wilhnut  !iii^>!ti',  anil  Iii]U()r»>  atid  vriiK-n  wiiirb  arc  tidt  kw^pL 
are  indimtcd.  It  csclmim  sugar,  tliu  starches,  cliocolato,  swct't  ■w\nfs  and 
liquors.  Further  mnnt  cflidrnt  rcnicdiw  are  the  water-nirw*.  jjnrliciilarly 
thow  like  C'flrlaba<l  and  Vichy.  Gytniiafetics  and  iDossige  are  also  useful. 
The  most  higiily  rccoramptidt'd  medltameuts  aw-  pilU  (roiitalniog  oat'bollc 
acid,  lithium,  or  arst'iik*.  Kr)i:otiiie  Hiil>('ulann>ii<ily  emplnywJ  In  vahiablc, 
while  Htr>'d)iiiDi.',  iodide  of  jxtta^ium,  MiHcylate  of  sodium,  antipyrin,  Knlol, 
and  tliyniul  huvc  nil  been  recQmtDcDdid.  Jambol,  made  from  the  root 
'  u{  llio  Ea«t  Inilinu  t^ifziffftum  Juntbofana,  \ias  not  yet  lieen  lriL<d  suBicieutl^. 
Oxygciiatwi  wator  has  not  bocn  altogether  iinsuooefisfiil.  In  recent  years 
BBcdiarin  liaii  been  rectinimi-iKtiil  rruriui-nlly  in  ordvr  tu  altuw  «iiiall  qtiaii- 
titiesof  the  starches  to  be  eatcii  with  Impuuit^',  but  it  ia  usually  u«t  well 
borne  for  any  length  of  time. 
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XXIX.    ALBUMINURIC  RETINITIS  (RETINITIS  ALBUMINUBIOA). 

It  is  a  well-known  fact,  a»  ha«  been  mentioned  by  Leber*  in  bis  his- 
torical iotroduvtion,  that  the  occurrence  uf  vil^ual  diMurbauces  accompany  log 
OOodiluind  |>r<MliK;ing  dropity,  sndi  at<  :*<-JirlHti»a,  pregnancy,  and  iho  [Mtet-pe- 
riuni,  )ind  lxi>n  ubi)er%-pd  n  ion^  ttnic  Ixtfotv  Bright,  who  In  18'27  aitocrtnincd 
the  connection  InAween  th«w  droiieies  and  a  disease  of  the  kidneys,  and 
reported  s  series  of  canv^  In  whieh  he  and  Rarlow  had  nb»irrved  (similar 
visual  disturbances  developing  in  the  form  uf  albuminuric  nei>liritis  called 
aiter  him. 

In  typical  msrs  the  nphtlmlmoscopic  appi^arance  of  albuminuric  redni- 
tia  is  charact«rlfltic.  Thew,  however,  an;  among  the  minority  of  those  oli- 
served  ;  and  even  in  ihem  we  are  not  abk-  to  judge  tin*  nature  of  th<-  retinal 
affection  with  absolute  «irrwtnc«,  eincc  insliince*  liiivo  bc«u  rcjiorted  in 
which,  in  spile  of  n  jnctune  which  wa^  formerly  eonaidcrpd  to  lie  pntliog- 
nnmonlr  of  the  aindittnii. — viz.,  a  wall-  or  atardike  arrangement  of  while 
spots  around  the  macula. — no  albuminuric  retiuitis  was  present.  Ksfioclally 
is  tills  so  with  intra-cranial  tumors,  where  an  ophthairaoseopic  plWurf,  as 
was  shown  by  a  highly  InKTosting  case  of  Schmidt  and  M'egner,*  may  l» 
obscrvMl.  In  tliis  Instance,  in  which  au  albuminuric  i-etinilis  was  believed 
to  be  present  for  a  prntmcteJ  |HTiod,  the  post-mortem  exajninatlon  revealed 
an  intra-cranial  glicwarcoma.    Stich  pictures  have  been  found  also  in  diabetes. 


'  Graife  und  Saemisch,  Hnniibiirh  d«rgi-»iviiiiiileii  Aui;enheillniniic,  Bd.  v. 
■  An-hiv  fdr  OphUialuioIogie,  Dd.  st.,  8.  S.  S68. 
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The  ophtlittlmoscopie  picture  which  is  generally  fwnd  in  the  diS'emit 
forma  (ifalbnmiiiuric  retinitis  is  the  followiiig.  The  optic  tHT\'c  head  appus» 
o{»<]ue,  reddiith,  and  swollen,  its  limits  nut  being  dear  aotl  in  some  auta 
not  even  hoing  visible.  The  poeterlor  portion  of  the  rctinn  appears  as  a 
light  pale-gmy  membrane  witli  upaquf  stripes.  A  peripa|Hllary  zone  which 
may  giirruiiud  the  diKk  with  a  diuiiictL-r  of  from  four  to  six  tioKs  its  ami 
size  shows  some  extruvaMttiuiiit  uf  btoo<l,  which  are  mostly  flame-tike  or  ia 
stripctf  and  varj-  in  siw  and  number.  In  tlio  same  »>ne  white  or  yellowish 
«pol8,  varying  in  number  iind  niw,  eonietimcs  even  siirrtHt tiding  the  opdc 
nerve  head,  may  be  fouod.  At  times,  in  this  zone  and  a  little  outride  of  it, 
aniall,  .silvery,  sliintng  points  can  bo  eeea.  The  macula  is  qAui  r«l  and  is 
flnrrounded  by  a  vrall  of  vhite  foci  of  degeiieratiou  or  by  a  cbamcterii*tc 
star-  or  halo-likt-  arrangement  of  spots.  Tlie  artertw  are  uBiuiUy  tbia,  and 
are  oftca  outlined  by  whitinh  BtrijKs*.  The  vcitu*  arc  broad,  of  u  dark-red 
color,  and  motx-  or  less  tortuous.  ThcMi  are  rccogiiiMiblu  or  not  ii<Ty>iT3- 
ing  as  their  tortuous  course  brings  thoni  nearer  to  the  siii'foee  or  ceu'rics 
them  deeper  into  the  tissue.  In  un<.'ommon  c^^ee  various  dianges  in  the 
chortoid,  tsjxxially  in  the  pigment- layer,  are  found.  Theee  are  folton-ed  by 
changes  in  the  vitr(H.)u.4  humor,  .inch  as  o]>a(-itioi(  and  hemorrhages.  Further 
strange  alteratiouft  in  the  optic  nerve  head  t^n  be  seen,  folloved  finally  by 
retinal  detacbmnut. 

Tlic  fullowing  forms  can  be  ditferpntiiiCt?il :  ],  typical  albiimimiric 
retinitis;  2,  degi?nerutive  albuminuric  retinitis;  3,  hemorrhagic  albumi- 
nuric retinitis ;  4,  albuminuric  chorio-retinitis;  5^  albuminuric  neiiro-reti- 
nilis;  6,  albumiiiurie  papillitis;  and,  7,  BUtiiruiiie  retinitis.  Of  cxMirsc 
these  different  forms  may  be  seen  to  mei^'  iuto  one  another,  and  it  may 
sometimes  be  very  diflicult  tn  place  a  case  in  any  s|>ceial  grouping. 

1.  Typical  Afhuni-inu rii^  Ri^iiiifin, — In  this  group  might  be  plaocd  above 
all  others  the  welt-known  nme  which  Liebrcicli  has  deserilM^d  mid  dravn  tu 
the  Anhiv/ftr  OjilUkalmnlai/ie.'  and  which  ha**  found  its  way  into  moat  teit* 
books  as  a  prototype  of  albuminuric  retinitis,  although  it  has  been  stated 
by  M»gnu*,'  Mauthiicr/  Scliweigger,*  aud  Saokalskt  *  that  this  very  case  uf 
Liebreicli's  cannot  be  oonsidei-ed  as  a  prototype  for  all  or  even  for  the  ma- 
jority of  cases  of  albmuiiiuiic  reliuitis,  it  being  one  of  tlic  run-r  foriiu*. 

The  charocleristie  ieatiire.*  of  lliis  group  are  a  niodcnitc  iuflummulor^' 
change  of  the  optie  aerve  head,  An  average  nnmbcr  of  hcinorrhnges,  a 
cullwtion  of  white  foci  of  dt^ricration ,  which  later  coalesce  into  a  more  or 
less  contiuuouK  zone  aronnd  the  disk,  and,  liually,  cbamcteristic  altcrntJoDS 
situated  In  the  neighborhood  of  tlie  macula. 

We  may,  aa  Letn-r*  did,  dietioguish  between  three  stages  in  this  grou[>, 
— uamcly,  the  hypenemie  or  hemorrhagic,  the  df^enerative,  and  the  atrophk". 

In  the  first  tlie  optic  ucrve  hiiul  is  uniformly  red  antl  opaque  aud  its 


■  Atvblv  fur  Opli thai mologis,  Bd.  iv.,  2,  S.  2BG. 

*  In>c»  citato,  •  TbiC-BooIc. 

*  Wyklud  choivk  Wnnawu,  IMS. 
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bonlere  are  indistirH-t.  it  uot  U-iiig  marktdly  ?^wollcn.  The  n-tintt,  «spe- 
cintly  whcrf  it  siiitoiiihU  tlic  ili>*k,  'n*  upoijnv  unci  wl'  a  gri»yi;'!»*ri'(I  (tilor. 
Small  lii'morrhftgiw,  at  lirvt  scaiw  nnd  gvni-mlly  Unmc-shupcd,  npiMWr  in 
tlie  nprve-fibro  lavtr,  on  tlie  mrvc  hwid  itH>lf*and  Id  its  nd|*hborhoo(],  espe- 
cially along  the  blood-vessels,  and  frequently  also  in  the  macnUr  region. 
The  nurabor  of  these  hemorrliaf^  gradually  iiic-i'ea.ses,  while  »<>nioLimes 
larger,  irregularly  t^lia^Mi-d  ori<3.i  lliat  lie  lu  the  deejter  layeis  nuiUo  tluir 
npjHuramp.  Of  the  whits  fori  of  di-gencration ,  only  the  prodromes  in  the 
shape  of  infrequent  minute  white  }<))nl»  or  jKiints,  fir^t  np])earing  nroiiiid  the 
roacida,  are  seen  at  this  etage.  'Xlie  bloud-veseels  ebow  the  signs  of  an 
advanced  vt-noiis  t]y|H?riemin.  The  arteries  arc  either  normal  or  fitjuiewliat 
nnrruwul.  At  tinifs  tiit-y  huvt^  whitt'  lK>rders,  The  veins  are  eonsidcrubly 
enlarged,  dark  red  in  tint,  and  very  tomiona.  In  pUi«^  they  are  covcifd 
by  opaque  ti8f«iii.-,  «od  tlifn-fon*  np^ntir  inlvrrnpt*0  in  tlii-ir  eoni-sc.  The 
eqnfitonal  nnd  [n'riphcral  ]>urt»  of  the  retina  towards  the  ora  scrrutn  arc 
more  or  le!«  Dorinnl.  An  compljentions  wc  sometimes  observe  opaeities  or 
hemorrhages  in  thevitretjus  body.  In  addition,aciit;iim9cribed  ix-riphcral 
deiarhment  of  tlie  retina  may  develop,  as  Liebreich  has  already  menliuued 
and  depicted  in  hiB  ease  above  referred  tn,  and  as  ban  been  recorded  In  liter- 
ature (Sclilefiinger,  Krankowsky,  Lutz,  etc.). 

In  tliu  seeond  slitge  tlie  symplomK  of  hyprnemin  and  swelling  of  tlie 
retina  diminieh,  and  (he  rcddish-^nty  dimnees  in  the  neighborhood  of  the 
optie  ncr%'e  head  gives  plaoe  to  a  more  or  U-et  bliiiHli-gray,  somctiineH  etrj]>e(), 
opaaty.  Part  of  tlie  liemorrbages  bceonio  almost  iovi^iible,  while  eontf  uew 
ones  occur  wliieii  in  lhi»  ^Ingei  too,  appear  at  first  along  the  coni-»e  of  the 
blood-vesac-ls,  tiiough  sometimes  in  the  eoutre  of  some  white  plaques  (when 
they  have  a  while  border).  .\t  first  .omnll,  then  larger  and  larger  white 
spotH  or  foci  of  de^neration  make  their  ii])[)pflran(«,  which  in  the  typical 
cues  lie  in  a  eimimpapillary  zone.  They  vary  in  .size  from  a  pin-Iicad  to 
the  extent  of  the  disk  iteclf,  though  sometimcii  the}' are  much  larger.  Their 
sliapc  difTem  fj^reatly.  Thetr  borders  are  oflen  sharply  dctiucd  and  are 
fn'qnently  indrgliuct.  Sometimeti  tlie  small  ones  develop  apparently  quite 
suddenly ;  the  larger  ones,  as  Magnus '  states,  seem  to  contract  to  white 
maaea  from  the  difftiM-  bluiijh-gmy  opueity  of  the  i-eliua.  At  first  they 
can  barely  Im  di.'4iiii^iii.t]i<il  fi-Dni  tln-ir  .«iirroiinding«.  Later  tliev  inert'n:^ 
in  inU-nnity  and  Ix'eome  xhining  in  flp|x-nninee,  and  finally  they  spring  forth 
froni  the  darker  lmrkj;round  a.**  hriirht  white  plmjnes.  It  is  rare  to  find 
miy  plaques  in  the  region  of  the  efjiiator  and  outside  of  the  circum papillary 
EOiie.  Between  tli«e  plaques,  and  situated  outwardly  from  them,  little  white 
point*  may  be  obaerved.  At  nn  early  iieriiKi  minute  white  points  or  stri[we 
group  themselves  in  the  shape  of  a  Btar,  a  rosette,  or  a  halo  amund  the 
macula,  growing  gradually  in  uumbers  and  iize,  and  iiomctiuc8  eualt^dng 
to  a  continuous  ring  around  the  mnciila. 
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I^tcr  the  white  |>laques  in  the  zoae  of  degeneration  aruund  tb*  nfif 
ocrvc  liead  become  more  uumerotit;  and  larger,  several  of  tlwn  fim 
together  tu  iiirm  still  larger  oac»,  finally  tunning  a  runiinuous  wlittr  o^' 
n'hich  at  times  rcnmiiut  o])CJi  on  the  eidv  towards  the  disk.  Thi»  wni'j 
stflge  mav  last  for  a  pruloiigttl  [wiriod,  suiut-tioM'^  as  luug  as  lift. 

In  the  tliii^  singe  ihc  gruy  diiuii4.<»8  oftlio  tui>dii«  gnidtiallr  dimii 
Tlie  white  ulatiues  dianp}  slowly  to  dirty-wliitt-  or  grayish- white  utKC,irf 
tlit:ir  inui^iiis  hcootne  \vsi  sharp  and  indbtincl.  Finally  tliey  inayaJBoc 
uU  disappear,  »o  thiit  hut  a  few  dirty-white  a|wts  r«niaiti,  said 
like  u,  tliiii  voil  a]i|H-un4  Mver  tin-  fiiiidus,  which  ha^  iv^im^l  its  nd  alae.{ 
The  Btnr-figtirc  nroimd  the  mftc-iik  prtJinbly  lasts  the  longet.  Tie  vfk 
nerve  head  licoomes  of  a  dirty-white,  or  whitisli-gniy,  or  yellowii4-i 
tint  (retinal  atrophy).  The  blood-vessels  grow  very  narrow,  cspeciallrdt 
artene»,  which  are  Bometimef)  bordered  by  white  lines,  or,  no  luiiger  ant- 
ing blood,  ai-e  repretieuted  by  whiti-Mh  deiidritifr  tiUrnrm  tundfi,  so  ttoia 
tim(>s  they  »i.-ciu  tu  Ik-  wuntJiig  iiltogetlier  either  in  (tarts  or  in  tlie  vhtk  nf 
the  rctinu,  iho  ftinduit  upjicuring  to  be  without  blood-vessels.  la  tluidip 
dq^-ncnitive  altvnittomt  Imjiicntly  tiike  place  in  the  jiignient -layer. 

It  is  probflbly  in  rare  iiistanors  only  that  sudi  &  termiDAtion  of  to  lihr 
minnric  rolinitis  is  observed,  since  in  tiie  vast  laajurity  of  ra-ws  tbegfMBd 
disease  dfstroys  tlie  patieiu  before  aoy  such  changes  tan  take  plwrlaAe 
retina. 

Notwithstanding  my  enormous  material  for  obforvatton,  1  haveMWui 
seen  this  proportionately  rarer  fomi  in  all  its  details.  I  gave  tl  the  dub* 
of  typical,  not  because  it  rcpresent^f  the  type  of  all  or  of  the  niajcifilj 
of  the  cases,  but  lieiuuse  for  decades,  since  its  6rs(  deseriptiftn  by  JjicUnc^ 
it  hfu  been  looked  ii]>oti  by  moet  ophthalmologists  as  tlie  iirott^type  of  albo- 
minuric  retinitis,  and  has  been  and  still  is  desurilied  as  sudi  in  moft  (cut* 
book:!.  Ill  thii5  way  it  has,  su  tu  spL-ak,  gained  citizenship  and  the  ri^ 
of  a  home  in  opliliiahiiohjgj-  as  a  prototype. 

3.  Drffetmrtitive  AltiHininuriff  JteiinUiji. — This  group  has  been  given  ilt 
proper  place  by  Magnn^,'  wboM>  description  we  follow.  It  prolKihly  am- 
prises  by  far  the  greater  tuiniber  of  ea^-s  of  albuminuric  ictiniti^  which 
oome  nnder  observation.  The  characteristic  features  of  this  grotip  an  tb 
prevalence  of  white  fixri  of  degcnei-ation,  thr;  alxMiiee  in  movl  cases  of  tfc< 
oontiunous  white  ring  in  the  i»eriiM(pillary  zone,  the  frequent  laek  or  in- 
complete irngniar  dtvt-lupnient  of  the  star-figure  around  the  macula,  sail 
tliu  li.iw  d(gree  of  swclliug  of  the  optic  nerve  head. 

In  the  lirst  stugo  the  disk  is  red  and  swollen  and  its  margin  t.^  inctit- 
tincL  The  retina  appeaiv  gruy,  opaque,  and  swolleo,  especially  around  tk 
nerve  bead.  The  blood-vcasels,  porlicidarly  th«  vt'in.i.  are  verj*  lortmxB. 
and  this  tortuosity  ia  cither  ooiillnvd  to  the  swollen  and  opaque  drcmnpapil- 
lary  xooc  or  ext«Qds  over  the  fundiu.     The  blood-veeeels  are  more  or  Ua 
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>^pa/)iip,  as  if  veiled,  in  this  xuiw  of  the  retina.     Along^de  of  tlie  blood- 
mth,  sotDetiDiPfi  on  them  or  between  them,  appear  fintt  aaM  aiid  nfUtr* 
■%*T.rii»  br^,  stiii<ed,  fuKtforra,  or  flauie-sha[)ed  extravaHutioiu  of  blood. 
Xji  Uic  luuculur  n^rQii  somi-tiitini  irregular  cxtl'u^'IlMationt?  ran  be  found. 

Id  the  second  etiigc  tlie  white  plafjucs  which  have  been  deacribod  in  the 

jHwding  group  begin  to  form  in  the  hwoI  len  and  opaijue  i^tia.    The  form, 

w«,  fliid  uiargius  of  those  plaques  van.-  gi-eally.     Sometimes  t!i«y  cover 

mnac  iif  the  hlood-vt-ssL-ls,  while  at  tinj(»  sinnll  »ilvt;r- white,  gli»lenitig 

JwiiiW  or  spots  t«n  bi*  swn. 

Tlio  white  u-ftll  around  tho  {Mpilhi  lit  ox<x?)>iional1y  geon.  In  roost  io- 
siiDfvs  it  is  absent,  iind  the  sniatl  whilt.-  s|>ots  cualceco  in  places  to  form 
iup  irregiiUr  polymorphotia  ploqnes.  The  n^lar  star-tigiire  of  white 
polnl.'i  or  stri|wi'  around  the  macula  is  frequently  wanting. 

When  (he  .star-figure  is  [ireaeiit,  or  when  a  ■■ontiniioim  ring  hai4  boon 

'brmed,  tlie  macula  appearR  at  ftr^t  darker  red  and  later  grnyigh  white  with 

■n  ailmixtttrc  of  giren,  ami  thus  strongly  contra-sts  with  tlie  shining  white 

*^flg.     This  contrast  is  lost  later,  aod  the  corKspoadiog  |>ortion  of  the 

*Hm»  appears  unitormly  white. 

The  third  stag«,  which  is  seldom  seen,  k  similar  to  that  detailed  iu  the 
filmier  group. 

3.  Hemorrhagic  Aibuminurie  Betinitia, — Tbiw  is  a  wnuiMirtttively  rare 
jorm  of  the  disvaxe.  It  is  characterised  l>y  a  gn*ut  tcndiiicy  to  oxtruviura- 
tion  of  bJood,  while  the  optic  ner\'e  head  nnd  retina  are  otherwise  nurmnl. 
Karely  small  white  plaque?  make  their  apjteantiice. 

Such  i'osea  have  been  described  by  Holmes,'  Kicmeyer,'  Wegoer,* 
Hirtwhberg,'  oml  Mapius.*  I  have  seen  three  examplea,  two  of  whicli  dif- 
fcntl  from  thnne  seen  by  other  obnerwrs  in  that  the  optie  disk  was  quite 
red  and  its  borders  were  indiBtinct. 

All  the  cases  were  fouad  in  aged  people,  most  of  whom  suffered  ftom 
ftnerio-scleroeis,  thus  giving  a  bod  prognof^Is  to  the  atlectioii,  as,  aside  from 
Ibc  bcmitrrhageti  in  the  eye,  apoplexy  iu  the  bmin  niiiet  be  expected.  In 
(f^-crv  oise  the  norve  Itead  either  ii  of  normal  eolor  and  uliarply  defined  or 
is  motlerately  red  with  sjmcwiiat  indistinct  contotirs.  ll  is  never  awollen. 
The  retiua  i»  ncitlicr  opnqiic  imr  swuUeii,  Ojilithahiioi»<ro|uoally  the  blood- 
veeselfl  show  no  pathological  alteratioiiA.  On  the  other  hand,  hemorrhages, 
Mipeoinlly  those  of  the  coTumoner  varictii-e,  whicli  are  localized  In  the  »er\'0- 
fibre  layer, — limar,  iu  stripes,  fusiform,  and  Hame-shapcd, — nre  numerous. 
Later  lai^icr  heroorrhagts  of  various  slmpes  can  !«  .'^wii  in  the  dee|«>r  layers. 
Tlieso  hemorrhagt»  arc  generally  found  alrtiigsidv  tlie  blood-vessels,  and, 
trhile  some  disappear,  new  ones  constantly  occur.  Finally  tJiey  may  be 
absorbed,  or  white  siiots  or  liKmatogrmnis  pigment  reninin  in  tliclr  stead  if 


<  Brituli  Mcdksl  Journal,  1667.  ^lekrbwli-  ii>a&. 
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the  patient  survive  suffirimlly  long.     At  tiinps  n  fe«r  HmnU  ycUoffiihi 
may  l>c  present. 

4.  Alhuminuric  Chorio-IielinUi*. — This  aSecdoa  is  now  aw)  tW< 
Hervcd,  and  in  it  the  diorioidal  alterations  are  generally  coabtued  viibt 
clegeuei-ativ<>  liinn  of  albuuiiuuric  retitiitiK. 

The  cIiBmctcristic  fuature  is  the  appitimuct  of  more  or  loM  nu 
gray  15 li -black  or  <l«ep-blitok  pigniL-nt  »{H>ta  und  liinipd,  wtiivli  onliiiarili  I 
a  bonier  aroimJ  the  white  [)Iu({ii(.-«  in  tho  zone  of  dcgcnctatiou. 
alleratious  in  the  ohorioid  have  b«x>n  fotiud  iu  most  caace  of  albae 
retinitiii  which  huvc  bccD  examined  anatomically,  they  can  Ix;  dtnnuc 
opLthalmoscopically  in  proportionately  few  inslanwes.     In  »iicli  caw ! 
nient-fipot«  similnr  to  those  socn  in  (h.'^m-minAtnl  or,  rather,  anvkr  i 
rioiditis  will  be  toitnd  nddc^l  to  the  ophtliatmotscopic  picture  of  Ae 
albumimiric  nKiiiitis.    If  the  acctimulalions  of  pigment  are  very  sniUi 
enter  the  retina,  a  picture  oiay  rcsuk  which  m  quite  »iniiUr  to  that  ob 
in  |t)gaiej)t»ry  retioili.'^. 

This  atfoction  in  «imetinic«  oDmpIicAtcd  by  the  ippcaraitcc  of 
of  eholesterin  in  the  vitreons  humor. 

There  is  aleo  an  independent  form  of  albuminuric  clioriotditis 
Magnus'  has  described,  and  which  cannot  be  explaiiKtl  at  leoj^b 
the  diseases  of  the  retina,  as  it  belongfi  to  the  chapter  on  eiiorioiilal  di«aM 

a.  Afbuminuric  Ncwro-IMinilig. — This  not  parltcnlarly  iofrequeiit  iSto- 
tion  is  chnractertxed  by  a  moderute  inflummatinn  of  the  optic  oenv  btail~ 
!,€.,  Deuritis — which  is  lulde*!  to  the  albuminuric  retinitis.  Since  tliii  nn 
happen  uonjointly  either  with  ft  degenerative  albuminnrie  retinitiii  orwitt 
a  hemurrhaifie  olbiiniinurie  i-etiniiis,  we  eau  diireruntiau^  Iietwren  iIkbp  ti|j 
forms.  Such  i-ases  have  beeu  obecr\*cd  by  Scliwdggcr,*  Wegner,'  Ag 
Schlcsioger,'  Oliver,"  and  Bull.* 

It  wcms  that  in  the^  oatiefi  the  iienrit^s  is  a  eccondaty  one  and  dg 
the  retinal  afTcclioQ.  The  optic  nen'e  hea<t  shonrg  the  signs  of  a  modefit 
neuritis.  The  disk  is  red,  opaijue,  and  svrolIeD,  and  at  tiiue»  is  sprinklii 
with  eccbynioses.  To  this  is  joined  the  picture  of  either  a  hemorrfai^ii^ 
a  df^enerative  albiuninuric  retinitis.  m 

6.  Aliuminune  NeitrHU  or  Papitliti*. — This  afleetion  is  verj*  rare,  w 
gives  the  well-lfnovrn  picture  of  a  choked  di!>k  with  an  otberwit*'  iii 
intact  rL-tiiia. 

Sueli  easn«  have  been  desfribed  by  Ileymann,'  Uebreich,*  de  We 
Schmidt,"  and  Magnus." 

'  XtiiW  pitilln. 

*  Arrhlv  I'llr  Aii^oiilicilkunde,  Bd.  xv.,  8,  8.  S68. 
'  Bcilnigp.  Ikriiii.  )8M, 
»  Brit)-h  Mi-<Iiou)  Jcurnal.  IRSfl. 

*  Tnimnctiuut  of  ibu  Aincrioan  OpblliHlinoIo^cal  Sodet}?,  1893. 

*  An>MT  far  AuKonhnilkundo,  Bd.  iv.,  2,  B.  181.  *  AtUt. 
•Tnicicompli^t  d'Ophtnlmolnglp,  Pari*,  1880, 

"  Berliner  kliniiche  Wochenscbtin,  IS7f>.  ■*  LoondWo. 
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)f  as  if  %'dled,  in  this  zone  of  the  ivliiia.  Alonp^dt  of  the  blood* 
J  aomcrtiaif^  on  them  or  between  them,  appear  firnt  nniall  aiid  after- 
wards large,  striped,  fusiform,  or  (Uinie-shaped  extrav^iwtions  of  blood. 
In  tbe  macular  rq;ioii  sometimes  irregular  extnivawuions  can  be  fouml. 

In  ihc  M:mm)  ^iigc  the  %vtiite  pluijuen  wbidi  liave  t}cen  described  in  tbe 
preceding  group  begin  to  form  in  the  Bwolleu  and  opaque  retina.  Tlie  forn), 
mtfiy  and  margins  of  these  plaques  van-  gi-wiUy.  Sometimes  they  cover 
some  of  (be  blood-vessels,  wbilo  at  times  5mull  silver-white,  glistening 
poiula  or  spots  can  be  seen. 

The  M-liiie  wall  around  the  pnpilbi  is  exceptlomilly  seen.  In  most  in- 
■tADces  it  IS  nb^-nl,  and  the  small  M-hite  spots  t^iilesce  in  places  to  form 
Hi^e  irregular  polymorphoiis  plaqiu«.  The  regular  stur-figiire  of  white 
points  or  stripe?  aronud  the  niactila  is  frecpiently  u'anting. 

When  the  slar-figiire  is  present,  or  when  a  i-ontiniioiis  n'np  has  been 
formed,  the  macula  apiM^ai*^  at  fintl  darker  red  and  later  gTayit>li  white  witli 
an  admixture  of  gn-eii,  and  thus  strongly  contrastn  with  the  shining  white 
riug.  This  amtra'st  is  loBt  later,  and  the  corresponding  portion  of  the 
retina  ap|KHn)  nuiformly  white. 

The  third  stag<e,  which  is  Bcldom  seen,  is  similar  to  that  detailed  iu  the 
former  jrroup. 

3.  Hemorrhaific  A/buminurie  Rdinitis. — This  is  a  compamtivcly  rare 
form  of  the  diseiiec.  It  \»  chamcterizwJ  by  a  great  tendency  to  extravasa- 
tion of  blood,  while  the  optic  nei-\'c  head  and  retina  are  othcrwi^  numia). 
Rnrely  small  white  platjues  niakp  their  apiiearanee. 

Such  cases  have  been  deseribed  by  Holmes.'  Niemcyer,'  AVegner,' 
Hirschbcrjj;,*  and  Maj;:nu9.*  I  have  eeeu  three  examples,  two  of  wliich  dif- 
fer<-d  from  tbosi'  sinn  hy  other  oKiervers  in  that  the  optic  disk  was  quite 
red  and  it*;  borders  werr  indistinct. 

All  the  ca.se5  were  fonnd  in  aged  jKoplc,  most  of  whom  suffered  from 
arterio-selerosis,  thus  giving;  a  bad  proguusii)  to  the  afTeetioi],  as,  aside  from 
the  liemorrbages  in  the  eye,  apoplexy  in  the  bruin  nuiat  be  expected.  In 
even,-  caae  the  nerve  bead  either  is  of  uormal  eolor  and  sharply  defined  or 
in  mod(rrately  red  vrilb  somewhat  indistiuet  coiitotirs.  It  is  never  swollen. 
The  retina  is  neither  opaque  nor  awwllen.  O))htlialmosoopiailly  the  blood- 
vetwels  show  no  [wtbologit-nl  alferations.  On  the  otlier  iinrid,  hemorrhages, 
especially  those  of  the  commoner  varictios.  which  are  localized  in  tho  norvc- 
fibre  layer, — linear,  in  stripes,  fusiform,  and  flame-shaped, — are  numerous. 
I.nb.-r  largfT  heiuoiThogai  of  various  shapes  can  be  seen  in  the  deeper  layers. 
Tbc«c  liemorrhagen  are  generally  found  alongside  the  blood-vessels,  and, 
while  some  disapponr,  new  ones  constantly  occur.  Finally  they  may  be 
absorbed,  or  white  spots  or  liffimatogeuous  pigment  rcinaia  iu  tlicir  stead  if 


■  BritUh  Mcdiotl  Joumkl,  185T.  *  Lchrliucb,  18SC. 

■  Attthtr  fDr  paHiologiioho  AnnlAmEe  uiid  Physiolosie  anil  filr  kliiilwho  Modictn, 


Bd.  xil- 

•BerllDWkllniMheWochftirtchrift,  1870. 
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Asid«  from  Uw  cumiilicatioiiii  in  tlic-  retina  ibwir,  ibovc  meiitJoaed, 
ani'itio  rctinw,  wliicli  has  bcvn  mtu  by  AnHerspn/  may  be  found  ;  also  embo- 
lism of  iJtetetitral  retinal  arterj-,  as  lias  been  recogiiiapd  twice  by  Volckers  ;' 
opacities  ami  bemorrfisgee  of  varioua  kiDds,  atid  more  or  l«se  a^oii$ 
cUaiiges  in  tbo  t^borioid  aud  oi>tic  nerv-e  IkaiI.  l*k<tic  iriti*  is  aa  extreiDel^ 
ran-  otmplitnlioii.  Tbi*  twu  i-oaat  in  which  1  miw  this  condition  suffered 
from  Kvew  albimiiuunc  retiuitit,  but  I  did  out  liave  the  ap|)o«unily  to 
observe  tbcin  for  any  leiigtii  uf  time.  In  tlie  first  case  th<!  {HttiviH  IhkI 
diffiisc  opacitiot  in  the  tno^t  [xji^^ridr  jmrls  of  tlic  vilrcoiis  biiinor.  ]{e 
had  bad  iinvniic  altaeks  Iwfon?  oon^iilting  me.  Hift  nrine  oonlninod  mucb 
Blbiimcn.  1  found  a  plastic  iritis  which  bail  developnl  willioiit  tbe  l«ast 
irrilatioii  or  oilisirv  iitniralgia.  In  two  places  there  were  |»08terior  syne- 
chia, altbougli  tbe  iri^i  wan  not  disoolored,  just  as  is  soiuetimes  eeea  willi 
siibretinat  eystiocnniH  or  in  tbe  Ixigiiiiiiiig  of  iiilrfl-<H.-tilar  tumors.  UnfoT' 
tiiitately,  T  saw  tht;  [mtirnt  but  Iwiiy.  I  do  not  dniibt  that  I  liad  bent 
t<>  deal  with  an  in^-idioii!;  i rido-cborioidal  process,  and  that  had  tbe  jxitieut 
lived,  progressive  atrophy  of  the  eyeball  would  have  resulted,  Sucb  cases 
muet  not  be  t^uufuuiuled  with  tUme  in  which  an  albutniuui'ic  retinitis  super- 
venea  in  un  cvc  wilb  old  syueeliiuj. 

Further,  like  Talko  and  SanioUthn,  f  bnve  tmcu  re^M^ttid  ttuboon- 
junctivnl  iK-iiiorrbiiges,  and  ontic  I  fixiiul  a  case  with  a  bentorrbago  into 
Tenon's  i»|)siile  anil  ibe  orbit,  as  has  been  described  by  Wbartoo  Jouce.' 
It  is  difficult  to  decide  whether  oenile  oitaract,  wliirb  I  have  obatrvcd 
several  times  with  allxmnimrio  retinitiB,  is  in  any  manner  due  to  tbe  Icidnc}'- 
leeioQ  or  to  the  eye-afleel ion.  Otiier  coinplieationft  are  urfemie  amblyopia 
and  umaurtMiH.  Severe  attacks  of  epiHta\i<i  and  cerebral  aiHiplexy  may  Iw 
found  with  iilhuniinuriL-  Retinitis.  Hemorrhagic glauooma  hat  l>eeii  nbnervod 
by  dc  Woc'ker  iind  Mooreu.' 

The  viHiml  (lixttirbttncv  due  to  albiimiiiurie  retinitis  difiers  much  in 
d^roo,  it  not  beinij;  in  projioition  to  the  opblbalnioecopio  appi'sranoe  nor  to 
the  kidney- disease.  It  i*  uut  always  the  snmo  in  each  eye,  Iniprovemcnt 
and  restitution  of  vi(uon  are  [xt^ible  if  tbo  primary  dineaw  be  improved  or 
oiirod:  ce[)(«!al]y  ia  thin  true  nf  albuminuric  retinitis  found  during  preg- 
oanry,  childbirth  afb'r  seurhiliiiH,  and  lead  ixtifioning.  Sometimes,  thou^ 
rarely,  it  will  take  place  in  the  nephritic  foruw.  IJrttermrnl  of  vi^ou, 
however,  without  improvement  of  the  primary  discuse  is  of  brief  duration. 
Tlic  highest  degrees  of  visual  disfurbnucc  arc  seen  when  the  macula  or  the 
optie  nerve  bend  is  markedly  implicated  or  when  tliere  is  amotio  retina 
C^9cs  of  pure  iilbuniiiiiirif  retinitis  i^'ldum  protliiee  hliudaesti.  If  Hudd< 
blindness  apjienrs,  a  uriemic  amaurosis  must  be  attsunicd.  If  a  copious 
bem')rrbii^  takes  pla«'  in  the  macular  region,  wliei-e  it  develo|Kit  gtowly, 
atrophy  of  tbe  optic  disk  generally  ensues.     If  sight  grows  woi-se  in  epells, 

1  Luooettata 
'  Loco  citato. 
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or  ut  &r»t  suddenly  unil  thcu  gradually  Itsnnui,  amoUn  retinie  must  be 
lliuuglit  of,  o«pfciallv  if  vitreous  opacities  f'urbid  an  o]>litJ)almo»co]>ic  cx- 
aruitiation,  as  is  gfucrally  the  coim?, 

Peripberul  vij-ion  is  usually  gooA.  Contraction  of  the  visital  lipid, 
almost  wilLuut  exi-eptiou,  is  9a*u  only  witti  aiuotio  retinn).  1  liave  never 
MCen  conceutrin  limitation  of  the  fit>ld  nor  vh»»  liitvrmptutt,  as  Schleeinger 
iiaw  d«icril)«].'  Central  neotoma  is  usiinlly  found  when  there  am  ht-mor- 
riiagrs  in  the  macula.     T^ber  has  descri1>ed  a  paracentral  i-ing-«cotoniB.' 

As  has  been  stated  by  Forster,'  the  lighteenae  is  ordinarily  but  little 
altered.  TJic  Bamc  is  the  case  with  the  color'aeiise ;  yet,  according  to  Gale- 
zowf-ki,*  it  may  be  disrturbed  where  tUer<^  is  a  lar^  eentral  scotoraa.  .Sehnabel ' 
ha»  oceu  blue-yellow  bliiidiieiw  in  one  inHtuiice  ;  Simon'  lias  dewrilwlacase 
iu  wliicl)  there  won  typical  violet  bliiidi)CH.s,  uiid  thinks  that  thin  syroiitom  iff 
of  no  ran.'  ueviirreitce,  and  (hat  it  is  chara^-teriHtic  of  albmiiiniiric  retinitis, 

W'i-  tind  tbf  luurit  proQounood  retinal  eh&uges  in  the  neighborhood  of 
the  c^tic  nerve  bead  just  as  far  as  the  ophtbatnio^tipieally  observed  peri- 
|»pillary  xone  extends.  They  never  reach  theora  ^errata,  and  but  seldom 
extend  an  far  forw-ani  a»  the  etpiator.  Kven  macrosoopieally  the  swelling 
and  ihe  opaquene^  of  this  zone,  as  well  as  the  nodalated  and  wavy  con- 
dition of  tlie  outer  wirfnce,  eaii  be  illswrned. 

The  limitans  interna  is  irregularly  thiekened,  often  dim,  and  sometimes 
shows  tears  tlirou^b  wbicli  blotxl  from  the  hemorrhages  in  the  fibre-layer 
has  entered  the  vitreous.  The  nerve-fibre  layer  ie  thiekened  and  swollen, 
while  its  !(upporting  fihn5iH])|»ear  hyjtertmphied  and  ijartly  di^nenited.  It 
is  filled  with  niuiid  tielh,  and,  in  coinmim  with  iFn-  other  layu-s,  in  [H-rvaikd 
by  a  fluid  that  is  rich  iti  fibrin  awl  albumen.  It«  \-ein.-4  and  ^«pilliirit')>  arc 
enlarged,  and  at  timw  new  blixxi-veesi'ls  i-au  be  seeo.  In  thim  byer  the 
Htripc^,  fu&ifut'm.  and  Haine-stiapod  heniorrhages  air  situated.  Tlic  nerve- 
fibrca  theniiielves  are  hyperplastic  and  acleroaed.  The  eolargeniente  are 
cither  uniformly  eylindriml  or  fusiform,  or  appear  varicose  or  cliib-like. 
In  this  latter  (yi«-  tliey  rei^emble  ganglionic  eella  so  closely  that  by  their 
difteoverers,  Zenker' nnd  Virehow,"  they  were  cuniudered  to  Ijf?  M.'leroMed 
ganglionic  cells.  Heinrich  Miiller,'  however,  demuDntrated  tlieir  nal  ehar- 
aeter,  All  these  cnlargenientB  and  the  thickened  nerve-fibn-s  theniwlviw 
ap]>ear  as  if  filled  with  a  Hnely  granular  snbi^tantH?  or  with  gi'anules  or 
minute  drujiK  of  fat.  The  eularjjemeDts  arc  more  frequent  In  partA,  pro- 
dtii-ing  kM-alinxt  swellings  of  the  retina.  In  the  ophthalmoscopic  piettire 
they  iippear  an  shining  white  pla(pi«s  or  foci  of  degencrai ion  situated  in  the 
pcrljiapillary  zone. 


'  Inouguml  DL'acrtBtion,  Berlin,  1881. 

*  Qrni-ic!  und  Socmiich,  H>in(lbu«li  ilcr  geMiniiiten  Auganhc  ilk  undo. 

•ZoltMrhrift  fiif  AuKprihvilkuiiJe,  1872, 

■  Borlin,  18S3. 


'  Climiniit«»copir.  I*iiri«,  l*iflT. 

*  Ontnlblatl  fur  AugcnhciUcundc.-,  1894 


*  Loco  dlatok 
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Tlie  ganglioDic  a.-ll  layer  is  motet  and  full  of  round  oelle;  BoUi  jijtw 
lar  layere  arc  tli icktiKtl  Uy  Ii)'|wrlro|ihy,  ti<i)«riullj  ibe  external  one,  vln4 
givee  a  wavy  app€amn<«  to  tlw  outer  retinal  stirfooe.  These  Uym  ttm 
coiilaiii  n  larKc  luiniber  of  fatty  jnTumlar  cells  that  are  geiwmlly  tvmift 
oval,  Lhougli  ocrasiuiially  irregular  in  shape.  Their  color  ifi  sliglitlynt. 
lowiah.  Tli«  ag){r<?gation  of  these  iiells  in  certuiu  parts  of  the  gnmkr 
layers  alsi)  pnMiiiceft  the  whit*  or  yellowish  l&rger  ]i{ac[ii€«  or  fod  of  il^ 
«rution  u'liieli  are  SL'eii  in  tin-  {>eri[)apillary  zoiit;.  lu  rare  cssffitkraf 
be  (liHtingiiiNtiHl  from  the  white  plw^ucs  in  tbc  uervc-fibre  Ittver  bj  Mr 
yellowish  tint.  Tlie  supporliiig  fibrm  in  iliv  iiiu^nrmniilar  layer  an' iW 
hypfrtrophiM],  bringing  their  uvt-work  into  better  view.  Id  tlut  bjv 
iDuiIIcr  and  larger  lolloid  bodies  wilbout  8trurt«ro  am  be  seen.  I  conihr 
tlieae  to  be  due  to  ooagiilation  of  the  fibrinous  and  albuminous  fluid  «tidi 
pervades  all  the  layers.  lu  hardened  9]>eeiineQs  they  sometiined  extiibitt 
graittihir,  a  fihrlllar, or  a  retleulikr  iitmetiim.  In  tbeite  three  layeni,  panioh 
larly  in  the  intergrnniilar  one,  large  round,  oval,  or  [Mdymorphotis  Iwna- 
rhageA  are  tigiially  sittiated. 

By  the  wavinese  of  the  outer  retinal  eurtace  nad  by  the  protnuct  (f 
the  lengthened  Mdller's  supporting  (ibrefl  tlie  rods  and  cones  are  amnda* 
ably  altered.  They  are  pushed  from  their  normal  position  ;  in  plactsdN) 
are  destroywl  by  pressure  and  tlieir  shftjic  i«  altered.  The  radian"  ihn 
(Miillcr'a)  appiur  clouguted,  thickened,  and  aclervM-d,  aud  in  mme  jixe 
tliey  ure  fillw!  with  fiit  granulo^  or  dnips.  This  fatty  d<^uenition  ot  tiirir 
inner  oxtremiticit  produces  the  irelUknown  star^figurc  nrouod  the  idkbIi 
eeen  o|)bthaln)OBcopically. 

The  pigment  epithelium  also  di^ippears  in  places  trom  the  prcasant 
or  it  in  dislocated  and  ehanged. 

The  Rinflt  im|Kirtant  changes  are  thow*  found  jn  the  Uood-VMad*,  ei^ 
oially  in  the  arterieH.  In  1857  Heinrich  Miiller'  Haw  a  eme  of  Bri|^ 
diMiL<«o  in  which  the  blood- veswels,  es]Hx;ially  those  of  the  chorioid,  inn 
narrowed  by  prolift-ratioD  and  fatty  degeneration  of  thrfr  ettdodieliuni. 
X*ber*  found  in  albuminuric  retinitis  that  the  walls  of  the  arteries  vm 
ehnnged  into  a  hoiuogenoous  yoUuw  shining  tube  uilh  narrow  lumen;  'iiit 
wa8  the  c&sa  especially  with  tlic  gmnll  arteries  aud  capilluries,  while  tk 
larger  arteries  showed  no  seh>ro8iR,  hut  merely  moderately  UiiekeiHtl  viiii. 
The  work  of  Duke  Karl  Thix)dor  is  of  ft*|)ecial  inipoilnixx'  ooneemiiif;  lint 
point*  The  main  factor  in  the  pathogenesis  of  albuminuric  rrtiniiis  h 
considers  to  be  an  arteritic  procesn  of  all  the  blood-veesels  nf  the  eye,  eilhtr 
an  endo-  or  a  me&o-  or  a  periarteritle,  with  narrowing  of  the  lumen,  eeff 
einlly  of  the  anialler  vessels.  This  explains  the  inflamniaton"  and  d^ewf 
ative  proeosses  and  the  hemorrhages  in  the  retina  and  ehorioid.  TTw* 
allei-ations  api>car  sooner  in  the  chorioid,  and  are  more  severe  tn  this  *itui- 

'  WiifiliurgBr  Tcrlmndltingt-u. 

*  Lncv  citato. 

'  Pathu1o{^ho«  AiMtaU  d«r  Augonhvtikunde  baS  Nietcnleidaa,  1887. 
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tion  tlian  !n  the  rethm.  He  considers  thnt  tlic  chorioici  poeecasee  a  (K;)tarete 
STAti-m  of  wipillarv  hloo<l-v««<?l8.  «ii<l  tliut  tlic  n-tioul  arttTios  are  terminal 
ones,  which  are  wjietiially  fevorablc  to  the  devolojHiient  of  tlie  afloetion. 
Thrac  ciiTulatory  <M»mIilionfi  in  the  retina  aud  chDrioiil,  wliidi  sonit'wbat 
reBcmble  those  liiuml  iu  the  kidneys,  bring  about  a  cimlitioii,  <'?<])ocial1y 
after  tlte  area  ol'  the  reimJ  blootl-vcnsels  lian  been  oUitfmti-d  and  the  blood* 
pre«ure  is  an^unliugly  iiK'ruuoU,  in  whii-li  th«>  blimd-stn-ain  is  retanlcd  in 
these  tw  lueiiibmuf:^  luid  the  tiixii:  snWtuiKf:  in  the  blood  rvmaiiiK  Iniigcr 
in  couiiut  with  ilie  MoikI-vl«m.-I  walls  uud  hcuce  causes  their  diseased  con- 
dition. Wlien  iho  linuinu  are  coursidorabty  ivduved  or  obliterated,  a  drofjei- 
cal  Docrogis  of  the  ntTve-libivs  rci^iiltK,  as  well  aft  an  oxtrava^tiun  of  the 
onnstituoutH  of  the  bluud  and  hcruurrhu^tis,  occurriujc  the  more  nwdily 
since  the  &ani«  dianges  have  dcvclo|«u(t  carlivr  and  to  a  higher  dc^rov  in  the 
cliorioid.  In  t.-onsr^jneiice,  the  nrtmal  oirclt-  of  Zinn  i-an  >»>  longer  act  a»  a, 
satcty-valve  againiit  the  iiicrtused  pressupe  in  the  retinal  arteries.  Another 
point  which  he  conside-ns  to  be  of  great  iniporiance,  capet-ially  in  tlie  pro- 
ductiou  of  retinal  chaages  in  the  |>erii>apillary  sone,  is  that  in  the  physio- 
logical exco%*ation  the  retinal  blood-ves&els  bend  abrnptly  (almost  at  right 
angles),  tliufl  breaking  tlie  blcK3d-«lreain  and  giving;  Ttue  it)  regn-saive  meta- 
niorijhows  in  tlie  blood-vrsscl  walls  themselves.  Midicl '  bus  lonnd  hyaline 
'  dcgi-ucrutiou  of  tlic  wulU  of  the  aileries  iu  the  retina,  ehorioid,  uud  kidiioy«, 
and  coni^idcrs  these  cltaugex  to  be  all  due  to  a  eomtnon  cudse. 

Couoorniug  the  optic  Dcrve  head,  I  know  of  no  other  description  than 
that  of  L£tN.-r,'~^nainely,  swcllinj;  ile])endL-nl  upon  the  albiiiuinoiis  and 
flbriDousHiiid.  which  is  fmuid  also  in  the  retina,  uoouiiijmiiied  by  round-cell 
iuRltiutiou,  hypertrophy  of  tin*  interstitial  eonnectlve  tissue,  (ipTiy  degenera- 
tion, and  the  appearance  of  niimerons  <'/)rponi  amyhieta. 

Acconlinf;  to  Poncet/  lieniorrhages  and  pla<pie»  of  fiitty  degeneration, 
which  are  but  rarely  seen  with  the  ophthalmoscope,  arc  found  in  the  pa- 
pilla. The  chorioi<l  nwually  participates  in  the  disease.nDd  the  wimc  blood- 
vcttiiel  altemtionti  as  are  seen  in  the  reti  iia — naiiiely,  eelorosiB  and  tatty  degen- 
eration of  the  epitlieliiini — «re  fbniid.  Hometiniia  chorioiditis  nnd  colloid 
escrwMxm-WS  of  the  lamina  vitrai  can  Ix-  seen.  (Midler.)  Iii  the  vitreous 
huutur  difTiaw  or  circumstTibtxl  opaeitits  <mii  eoiiietim<»  lie  determined 
opfatfaatmoscopically.  vVt  timm  there  is  an  inereaaed  nimiber  of  oellular 
elements,  and,  finally,  hemorrha^s  are  not  infretjnently  found. 

Deuis^enho  has  determined  the  preeenoe  of  inflammatory  changes  in  the 
oornen. 

.Mhnminnrio  i-etinltis  never  appears  boforo  the  kiduoy-disease,  but  18 
always  fiMtnd  in  tht*  Inter  »tajre»  of  tlu'  di^-ase,  and  sometimes  iu  the  latest. 
It  alniofit  always  attacks  both  eyes,  yet  nut  at  the  same  time  nor  with  equal 
intensity.  Monocular  aR'ectiouK  have  been  sccu  by  Cheadiain,  llnll,  and 
Ivert*    Very  ofteo  it  i«  the  flret  symptom  of  the  serious  disea-ie  of  whieh 


*  XiO«o  citato. 

■  OongrtKl'Ophtalmotosi?,  I8«0. 


■  Lucw  uilftto. 
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tiK  iMtient  becom^a  awmrr.     Tbe  ophthalmoecopic  appt-anince  U  sttdi  mt  to 
lead  til  II  pn>per  diagnuas  by  tho  jiliyKMrian. 

TlifojuRi*'  nf  til?  disease  m  ciuinvutly  chronic, and  in  t>'p>ml  tnses  lliree 
■tagittvBii  be  generally  dUti iiguisluJ.  Vielon  is  extremely  variable,  if 
tlic  inipniveni«nt  does  Dot  d«|>(;iiil  ou  a  lx.-ttt'rnie»t  in  tbe  nriinnn-  di 
it  does  D(it  biiil. 


Ctiemir  atturkis  often  ctmibincd  with  momentary  or  ]aAliii)r  unmiie 
Biimuroeis,  nmy  happen.  The  termination  iit  a  wire  widi  a  restituliun  of 
vuioa  is  poisKible,  and  all  th«  pathological  ahi^ratioDs  ia  tbe  fuiMlits  nuv 
pBitinlly  or  witiirly  disai)|K«r.  Such  favoraMc  cnscs  arc  oftoo  <>lii«cr\-«I  in 
thu^'  TuniiH  of  ulbutninuric  rt-tJiittin  tliat  arn  hnsed  on  ao  acute  uephrill^,  as 
in  prcgunncy,  chiidbirtli,  the  acute  exanthemata,  poisous,  etc  Cases  de- 
pendent on  chrunto  ocphritts  or  shrinkiu)^  kidney  are  t-nm]  probubty  in 
extremely  rai-o  instances  only.  Adanu'ik  '  has  seen  ruoJi  a  cow  of  curv.  A 
pBrtial  but  lasting  ciire  has  bwu  atrii  by  Stcffaa'  and  others.  lu  one  ease 
Galea)w»ki  ha«  »een  an  albiiminuno  i-ciinitis  terminate  in  bemorrhngic 
glaucoin». 

Albumimiric  retinitis  tniy  ocvur  id  nil  (oTtas  of  kidn<>y-discase  which 
produce  albuminuiia.  It  i»  mo^t  frequent  in  shriiikiug  kidney  or  grauutar 
kidney  or  in  pninary  atrophy  of  the  kidney.  It  is  mrcly  found  in  chnmic 
nopliritis  or  in  casts  with  the  so-«alled  large  white  kidmry  ;  more  rarelv  still 
is  it  scon  in  actite  nephritis  as  ob.ierved  during  pregnancy,  in  childbirth, 
after  the  acute  exanthemata,  p.s[»ccial]y  sairlet  fever ;  and  (esa  freriuenlly  in 
variola  and  measles,  crrisijjelas,  carbuncle,  typlias,  diphtheria,  iutennittent 
fever,  or  intoxication  with  Icjid  or  euutharides.  Chronic  nephritis  i»  usuallv 
thought  to  be  due  to  repeated  colds  or  drenohings,'  to  chronic  suppurations, 
aa  in  Lnrif-i  and  uwroHis.  to  dlQereut  so-tailed  dyscrwMi»,  an  tiibert-uliMis, 
srphilif!,  and  >K;rofulu,  and  to  tlic  abu^-  of  alcohol  luid  nieitniiy. 

According  to  Bu^kmiitin,  Tmiibv,  Alexunder,*  aud  others,  an  amvloid 
degenemtion  of  the  kidneys  in  eyphilif>.  tiihcreiilo^is,  or  etippurution  <if 
bones  may  be  luUowed  in  its  later  ata(^  by  albuntiunric  rotinitiit  aud  din- 
bctefl.  Tmubc  *  cousidei's  hypcitropliy  of  the  heart  as  tbe  ]>atb<^Detic  factor 
Su  the  prtxlnctioii  of  idbnniinuric  n^initis.  Tx-ber'  hai«nlMiu-n  that  thiB  is 
impTOlwblc.  Von  Graefc  nnd  Ijf'ber  were  the  first  who  ^taUil  that  the 
uneinic  condition  of  the  hloixl  ic  the  ciuiHeof  this  retinitis,  and  this  opiniuii 
is  pi'ubably  shared  by  most  ophthalnntlogiHt*.  fiitiKlonzrV  opinion  that 
allmminin-ie  letiuitis  is  observed  in  most  car!4.-s  of  ki^Incr-tlisease  has  hjng 
since  been  refiite<i.  (iale/ovvski  says  it  occurs  in  thirly-thi-ee  per  tvnl, ; 
lytojrchfi,  twenty-one  per  cent ;  Ixibert,  twenty  i>er  cent. ;  Krerichs  and 
Miles,  thiitecn  ]>er  i-ent. ;  Bright  luid  Harlow,  ten  i^T  cent. ;  Wcgncr,  nine 
yer  cent. ;  and  Scbweigger,  from  six  to  sevcJi  jht  ivnt.  I  think  we  shall 
not  be  very  far  astray  in  aci-cjrting  from  nine  to  ten  per  cent,  m  the  average. 


<  Centralblsn  fUr  Augcnbeillcunde.  IS&S. 

*  Jnhmbcricbt,  1873. 

*  Loco  ciUto.  *  Lncfi  ctuio. 
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Thv  <iiagnuw«  uf  albuminuric  retinitis,  n»  n  rule,  iti  uot  difficult,  since 
there  is  pmlrably  no  otlicp  form  of  rctiiiitis  tliut  jiposents  so  diami'teristic  a 
picture.  The  less  the  typii'al  symptoms  m«  developed  the  more  difScult 
becomes  the  diu^frio^is.  Moreover,  if  die  ulbiiminiiric  rctluitis  nppenrs  widi 
the  oph)iialnii>sc()|iic  picture  of  a  beraorrhagic  one,  or  if  it  DiauifeBts  itself 
OK  licmitri'hu^es  into  the  n>titia,  or  ii  papilloretinitis,  or  a  lypioa)  jiiipillitid 
witiioiit  uiiy  afTeotioii  of  the  ictiiiu,  tlw  iliaiiiiosi;*  hy  iiR-ai»  of  thf  optitlial- 
inwcopc  ulouc  i»  rcndert-J  iijip««siblc.  Since,  bvwcvcr,  wc  kuow  that  nwst 
of  tiicat.'  sigiui  in  (he  fnndtii*  may  be  wuuting  and  othcni  (]>sp! llitis)  miiy  W 
addixl,  it  iis  iiii|)epative  for  tho  conseiontioiis  physictnn  to  (.■xaniiiit'  the  urine 
tor  albiiiiicu  iu  tvery  case  uf  iHiuitit^,  Dcun> retinitis,  or  papillitis. 

Id  raakin}];  a  dillcreutial  diiignueiu  cuncc-niiLig  the  cliuracter  of  the  aev> 
eral  white  plnipio^  in  tlie  funduii,  itnliuiild  l>c  n-nifmbertxl  diiit  small  4iiiiitig 
white  or  puw  white  one*  covenng  .some  n'tinsl  hlnod-vcseels  may  «i(ely 
be  looked  ii|)on  as  degenerated  nerv*e-f] lireii,  while  larger  areas  nf  n  dull- 
white  or  yellowi»?h  color  over  which  eotne  blood-vessels  are  pasfiing  must 
be  considered  as  foci  of  fatty  df^eueratioii  that  are  located  in  tlie  granular 
layers. 

The  prognosiH  of  allnitnijmric  retinitis  is  always  very  seriouB.  Awde 
from  the  cu««a  tliut  uro  due  to  an  acute  ucphritiif,  a«  in  pregiunry,  the  ucutc 
exaiitheniata,  etc.,  in  wiiicli  a  cure  !ii  uf^en  olMrrved,  it  will  be  (utitid  that 
in  almost  all  iiistnnoe:$  death  must  be  expected  iD  a  few  monthg  or  years.  In 
oonspqnenoe.  dierefure,  the  appearance  of  the  retinal  affection  in  renal  digeoK 
is  of  the  fji'avfst  prognostic  ini])ortance.  Moi-eover,  since  it  it*  known  lliat 
blindneiw  almiMt  never  fo]law8  al1>inniiiuric  retinitis,  while  an  early  death 
nearly  always  taken  place,  it  munt  bo  agreed  that  the  retinal  disease  becomes 
of  graver  pmynosis  in  re^rd  to  life  than  it  does  tn  reference  to  viHion. 

Concerning  the  dnnition  of  life  aAcr  the  ulbiiuiiniiric  retinitis  liai^  Iwcn 
found,  Baroness  I'uBsaiicr'  han  colkvted  the  va^B  out  of  sixty-ecvcii  thou- 
sand cast*  from  the  JCurich  clinic  and  the  private  praotioe  of  Profissor  iraab, 
ITie  following  data  are  lakco  from  her  work.  Men  of  the  poorer  classes 
coming  to  the  clinic  die  within  two  years, — that  is,  their  [xtrcentage  of  death 
\»  one  iiiindreil  ;  whih^  amonj;  women  of  the  same  ela»^  the  penentage  in 
only  sixty-eight.  Of  the  private  |Kilienfc*  poftfCt^Aed  of  means,  the  death- 
rate  i*  fifty-nine  per  oent.  for  men  and  fil"ly»tlirpe  jht  cent,  for  women.  Tlie 
longest  perioil  of  life  after  the  rctinitiii;  had  lieen  diagnosed  wu»  »ix  years 
for  the  clinical  eases  and  eleven  years  fur  the  private  ones.  Tins  great 
differeuce  in  tlie  profcnoeia  lictween  the  poor  ami  the  rieh  tn,  of  course,  due 
to  the  liift  that  the  first  live  under  much  more  luitavorable  eonditious,  can- 
uot  follow  the  adviiv  of  their  physician.'^  m  rci^rd»  diet,  and  M'ldoni  rclin- 
<)uiisb  the  iiw  of  Iwid  alcoholic  liijiiors,  whit-li  are  woi-sc  than  hirger  qnitn- 
tilio*  of  good  <]nftlity.  It  is  evident  that  men  sufFer  mor«  under  all  these 
aoxioiTd  infliienees  than  women,  because  the  former  must  provide  for  the 
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maintenance  of  tbt  family.  The  fij^urea  givcD  Itere  shaw,  howtrver,  that, 
in  spit«  of  the  gravity  r>f  tbi^  diw«M-,  ntA  only  can  the  phy.tician  ca»o  ibe 
MitfliTingH  of  l\it»^  patientii,  but  h«;  lau  abio  prolong  tlteir  lives,  if  they 
follow  diructitma. 

In  the  way  tif  trcatuiciit  of  the  e}'«-aScctioa,  local  bygieoe  and  |)rotec> 
tioD  by  means  of  gbitding  gla^c«  arc  all  that  can  be  suf^ceetMl  AHl's 
ointment,  iodide  of  jHJtaasiuDi  uiuliueut,  or  tincture  of  iodine  applied  tn 
the  t«inpk-8  ctui  |>rutnibly  du  iiu  hanu,  tliough  tlivy  cuu  be  iu»ed  unly  a/>  o 
plaoelx).  Metliixlicmt  Iroatint-nt  witli  c»t;nii(.-  an  reoonimcnd^d  by  Kuivs' 
I  have  oever  tried. 

XXX.  STRIATED  RETINITIS.  PUNCTATE  RETINITIS,  CIRCIKATE 
RETfNlTIS  (RETINITIS  STRIATA,  RETINITIS  PUNCTATA  ALBES- 
CENS. KETINn-rS  CIKCINATA). 

tHriatetl  JidiniUji. — Under  the  name  of  strialtxl  rctinitia.Nagel,  of  Tubin- 
gen, has  for  tiiuiiy  yt-ar^i  dc^rilM^d  ivrtutn  foniiK  uf  rtrtitial  changes  which 
OCnuist  of  wliiCf,  (trbuixvcviit,  ix-tivvuaculiir  stripce  that  ft[>J>t.'3it'  in  a  givat«r 
part  of  the  fiiiiduti. 

As  I  have  no  knowledge  of  a  comniiinication  by  ^afff\  on  this  subject, 
and  as  I  have  ouly  very  recently  and  very  cursorily  had  oocasioo  to  observe 
such  a  caae,  I  sliall  roak«  ti9€  of  the  dcscripUoo  by  Rumadjio  losiakt 
Ouiaij'  which  was  authorized  by  Nagel.  Awording  to  this  author,  the  first 
two  cases  were  soen  siid  jiit'tnred  by  von  Ja*^r.'  Both  of  tbiirie  ap(>mred 
in  yuiitig  nicQ  and  vn'Ui  nionohiterul  in  tvpe.  Xo  biological  &ctors  coiihl 
be  found.  H>r»chb«.Tg *  lin»  doscribed  »  biuoc-ular  caec  which  was  associated 
with  rvtinal  d«tiiehnK<tit.  Oiiisi'  (U-wnbcH  five  iiiMlaiion-  w.t'-n  iii  Nngd's 
clioic.  The  tirat  wom  in  a  »tndt>nt ;  the  ^-cond  in  an  intlivi<hial  fifteen 
years  of  a|^,  in  whom  the  affection  had  lid-u  pra^-ded  by  a  slight  iujutr; 
tbf  third  in  n  thirty- iive-year-old  woman  who  Lad  taken  cold;  the  fourth 
In  a  twenty-onp-ycar-old  woman  wliu  liad  a  cyBticeniii.''  in  lier  eye;  and 
the  fiflb  in  a  twenty-nin«-year-old  woman.  Kaspflr  and  Krugpr'  have 
relalal  a  case  foiind  in  Sacmiscli's  clinic  whinh  oooirretl  in  a  forty-one* 
year-old  micruixrpbalic  nmn. 

The  c-liaruc1en«ttc  cliangcs  aro  light  strijies  or  bands,  that  aUrav!)  lie 
behind  the  retiiiul  vo>i«<cli^  and  in  front  of  the  pigment  epithelium.  Some- 
tinipsi  they  are  very  fine,  while  ngniu  they  may  be  three  or  four  times 
broader  than  ihe  retinal  veins.  Their  course  is  straight,  orcbed,  or  wa'ii'- 
iike.  Their  color  is  nhining  white,  yellowish,  btiiisli,  or  grceDiKh  whilei 
and  some  of  them  aro  Inirdered  with  pipment.  Tlieiredffwnre  nsiinlly  sharp 
auddiHtiucl.     The  lungstrii>es  generally  run  like  radii  from  the  optic  nerve 

^  Loco  oitnto. 

*  I iiiiiigiir«l  Diunrtatbii,  Tubingon,  1800. 

*  OcUrui:«  Kiir  Pulhologlf  des  At));<v,  1870,  Atiiu,  TaM  XSSIII. 

*  Borlinri'  klini«(;hc  Wi>choQBehrlfl.  ISTO. 
»  Loco  ciUlo,  I8TO. 
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head  lo  the  jwripberv  of  the  retina,  vet  then*  are  cases  id  which  they 
traverse  thu  i'uutJus  in  all  directioni;  or  cxtc-nd  from  large  ciroJc«  Hituated 
around  tlie  optic  uervp  head.  Near  tlie  optic  disk  their  distinclness  aiid 
&bArpn«ss  of  oiitllue  detTCUso,  niid  tht-y  may  tfrmiiiat«  in  tbai  i^ituatiiiti  us 
a  »harp  {wiiit  or  a  hook,  or  thcn^  may  be  a  rork-like  division  or  a  loop. 
Towmrdi^  tJie  [Nrlphcry  nio*t  of  tlio  striiKS  bctwme  aiAii  ami  gviKTully  \ws» 
over  into  whilisli-gniy,  sometimes  piginentit],  foci  or  toc]di7x>il  retiiiat  de- 
tachments. \\'ht!n  thcj*  do  not  end  in  these  patrhefi,  tli^y  recurrently 
branch  dichotonioiisly.  Sometimes  a  stripe  may  be  divided  into  two  di- 
verging brauclies  situated  close  to  the  optic  disk.  The  stri]>ea  may  bave 
looiliKed  pnlarjjeiiifuts,  Tli^y  may  hiaiieb  offunee  or  st^veral  times.  Star- 
8]ia]H-d  Ii)£ure9  may  rt-siilt  from  their  divisions  nuJ  aiiastomuHes.  Suuic- 
tini<:«  the}'  ure  ivmbiiicd  with  white  puints  uid  dote. 

Th*  ojitii:  inTvc  hciwl  i«  nonuid  ur  |itile,  and  ittt  ttontoni's  aresomi-iime* 
indistinct.  At  times  the  rclinnl  vaswU  are  tortuous,  and  the  retinn  may 
hecfime  dilfuAely  opaque  around  the  optic  disk.  There  may  be  white  or 
ye]kiw  dots  aii<l  poinle  or  stripes  and  pigment  accumulations  in  the  macular 
r^ion.     The  vitreous  humor  may  be  dim. 

Visual  acuity  i»  connidorably  tvdui'ed,  tliough  light-  and  ct>lor-»enae 
suffer  rarely.  The  visual  iidd  ^oiiictiiiioi  sbow^  dortH.-t4,  but  blindncM  does 
not  geni'mlly  rosulL 

The  courK-  of  th«  aflc-ction  is  chronic.  Ordinarily  it  biw  existed  for 
years  before  bein^  ob>vrvod,  and  some  coses  have  been  under  obB4>rvatioa 
for  years  without  showing  any  change. 

The  etiology  and  [latliugtme^is  are  unknown. 

As  a  rule,  the  di^icatv^  nilaoks  young  ]M>opli>,  all  th<^  caM»  olis«rved  haviDg 
appeared  l«>tw«!ii  the  fillernth  and  forty-first  ypara  of  life.  Sometimm  an 
injury  to  the  eye  has  oimrreil.  In  one  case  tliere  was  a  cyst,  perhaps  a 
cysticercus,  but  it  is  not  known  whether  these  were  among  the  causes  of  the 
condition. 

In  the  ditfereiitiiil  diagaoeis  one  might  think  mostly  of  proliferaiing 
n-'iiuitia  (Manx:),  yet  in  lliis  :in(*ctIon  ihv  white contiectivo-lis^iie  bunds  lie  in 
froot  of  the  veseulN  II  eaniiol  K-  oonfoundt-d  witli  the  stn[>ed  and  band- 
shaped  areas  ilwit  aiv  frtHpieutly  seen  after  the  rendnplation  of  detached 
nt'iata. 

Thcrapeiilit^  nipasiircs  are  iisrlesw. 

pKiietaU  Jiclinitu. — Mooreu  gave  ibis  name  to  a  fona  of  retinitis  which 
be  iow  in  a  thirty -year-old  man.  lie  r«iiind  st-veral  hundreds  of  white 
Spots  oiiually  diatribntwi  over  the  whole  eye-groiuid.  Uufurtimately,  his 
description  of  this  caw  was  m>  briol'  and  detective  that  very  diilereut  forms 
of  ancettum*  were  dcscrilxil  under  this  nttmc,  until  Fucbs'  studied  this 
form  of  retinitis  nomcwhat  inort'  atxnirateJy, 

In  this  fonu  of  retinal  inflammation  the  s;>ot«  are  small,  white  or  yd- 
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„cvor  ««!««.    The  lbv«  I  oHiin.rilr  free  fn>m  ^U^Z"  ^^^ 

I  Ik-  affection  w  found  in  yuim^'  ii)divid.mi»,  «ud 
iiiciilbera  of  mic  family.     t'oitaiis"i»''v  '»  Uit  pan-n 

Til*-  |KilKiit8  iisunlly  mifflr  from  ilay-bliodiMBa.  Their  cenlral  v 
rcdtnW,  favX  thfrp  i^  niarknl  ainccutric  limitatioa  of  th*-  viBiml  ficJds*"Tl'' 
,|ay-blii»»lue»  has  gemrally  existed  anw  «rly  childhood.  F»wm  tf  t 
niay  be  <«nclwl<Hl  either  that  the  tlL<»ease  is  cotigenimi  i^ 
di>veIo|)8  in  mrhesl  iufauo-. 


type  or  tJut  a 


Tlio  i-xunial  ft(>|«tmn«!  of  die  ey«  is  Dormal  and  the  media  miv  eJrar 
SmtOl,  dwll-whit*  iioiuta,  which  nre  inoiv  uiitUf-rouB  apauod  the  optic  nwve 
Iwwl  himI  tlic  Duaila,oaii  be  (oaoA  all  over  the  fuodiia.  Their  t«lallca 
to  ll>i'  btuiNl-vtseris  is  not  always  the  same.  Tlier\-  arc  ao  oCber  |MUM^■ 
\o>^va\  fuwlitt-obangtt.  Central  vision  is  reduoetl,  while  peri|Aera|  vUoo 
isDomial. 

There  is  no  night-blincJnws^  Tlw  afRctioo  br^s  betveoi  tlie  fitlcentli 
and  twutJeth  y«rsof  life.  Tbc  oumljtT  of  rrponwl  tamm  ■  >s  rec  too 
small  lo  allow  ui  aceuTau-  picture  of  the  aflcctioa  to  be  fbRnalaied. 

Oinrwate  /MtaifM.— UiKler  this  name  Fodis'  has  de^^i-ibcd  m  a  ^tp^ 
rale  fivm  uT  disnae  a  raiv  variety  of  nCiDitts,  Uk  duef  charaetcnatK  of 
which  coosists  in  an  altcfalioa  io  the  manita,  thai  at  a  oertain  dtstance  M 
SurroUlHk^l  by  a  ioik-  of  white  sfiots.  Aioon^  seventy  tbooiisod  jMtieiita  he 
ofasemd  this  affMtio«  ia  tvel\-c  cobl*,  and  faot  eiglit  of  tbea*  wen  typ^aL 
Tka  voMMB  aad  two  ram  vere  aflWicd.  ifae  yooogcBt  of  wbdm  wms  thim-- 
vigliit  and  the  oklm  9e%Tntr-6w  nan  of  tp.  The  awage  ae«  ■»  hztt 
ymis.  The  affM-tion  wa»  binorahr  ia  five  caan  and  BMaocnlar  io  ams. 
De  Vrecl»r  '  he  «r«B  the  laBie  aiectiati  oalr  fiftfM  tiaaa  anoi^  one  famw 
drcd  and  fifty  iboaauiJ  patients.  He  thinL^  that  the  coo^tiaa  dcBMibeJ 
br  Fucfaa  fe  tM<(  a  ^»•ial  d'tstrntr,  bat  mott  be  oooaidaid  aa  a  hUr  de- 
geoetmtfoQ  futlowu^  becaorrbagic  miultia.  D»  Waekr  bdJ  ^ImhIimi 
hav*  always  fimikl  dus  aflbetia«  ■■oriirH  witih  hwiiHlM^,f  ia  tl»  rim, 
wd  ut  cunviocvd  that  the  hwBnirlwgw  hna  mwtiaA  tfcs  appHMMM  «f 
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hss  fouod  the  spots  forming;  h  slraitilU  line  (unee  even  on  the  nasal  sido  of 
tbe  Der\'e  head)  in.'^U'ad  tif  a  ring.  In  all  his  oaten  the  .'>jtot'«  weit-  lxittli.'n'<l 
by  pigment  Ho  de-t«-rinin«d  tliat  iIk^  flflinction  alwavs  fttart4?d  fi-om  ihc 
marula  and  increased  n'titrifngally.  The  niiuiila  wa-i  aitcrwl.  In  new  caws 
he  detiriiiitMHl  tliH  [ircsrnfc  tit'  punrtilorm  hcinorrlia^rfi  in  this  region,  tbc 
larf^cr  unvn  Itciog  eivii  only  in  the  older  ctiBvB.  He  cites  the  case  oi'  a  sixty- 
j'Cftr-vM  diabetic  «nbjMl  who  had  ctrcinat^  retintliii  tvpieally  devclnped  in 
one  eye  and  Lemorrlia^ic  retlnili^i  in  lliv  ollior  m  pruof  of  tlif  coouM-lion 
tietwecD  Lho  twu  atliftiuits.  He  w.-\er  found  tht^  nputs  pruniiiiuut,  nor  did 
he  ever  aee  them  di^pfM'ar,  as  Vucha  \>a»  »tat<^<d  has  been  bis  i-xiR-riencw. 
De  Weo-kei*  gives  extended  dcAcriptions  of  st-venil  y-ai^va,  Mpocially  nf  oiMi 
whieli  he  oliservpci  during  a  perio<l  of  twetity  years,  ftnd  which  lind  also 
bwn  eeen  by  RotJimumi,  liecher,  Bonders,  Bowman,  and  Knapp.  Hnlraes 
piiTr '  has  eecii  n  mail,  seveiity-ihi-ee  years  old,  with  nmall  hciuorrliagea 
tb«  right  eye  and  a  typi<al  picture  of  circinale  retiniliei  in  the  \i.-i\. 
Aec(irding  tn  Fudis,  circinale  retinitis  is  chamcrtcriKHl  oplithalmnscnpi- 
csilly  by  a  gniy  or  grayish-yellow  opaHty  situated  in  the  macula  and  its 
neigbborbood,  whirli  at  a  certain  diftanre  i»  Durrounded  by  a  zone  that  is 
cora]x>sed  ofeiuallerand  lat^r  white  &]>ots.  The  macular  opacity  m  seen  in 
rewnt  taste  only  as  a  BUiall,  weil-defiw-d  epot,  which  in  always  lat^r  than 
the  optic  disk.  Thift  dinini*8s  li«s  bt-fiind  the  vessels.  In  acvcri'  caaes  this 
poilion  of  the  nttnti  may  he  swollen  iind  lln-iv  may  be  fitiiall  luinnrrliage* 
ID  tlic  macidur  region,  ami,  very  rarely,  pigfiieiit-K]H)t»  uin  in-  retK^ignir-tnl  in 
old  cagee.  The  rinpof  sjwtB  ii*  soiinmied  from  the  macnla  by  a  zone  of 
liaBiic  that  i»  but  slightly  altered.  In  some  types  the  ring  may  include 
the  optio  nerve  head.  It  ia  eeldom  closed,  being  usually  open  ou  Uie 
nasal  and  tcm[M>ral  sides.  In  recent  cases  it  is  hut  jtartially  develnjied. 
The  ring  of  ftjiols  does  not  form  a  circle,  but  a^^i^iimes  the  i^liapc  of  a  hori- 
xnnta)  elli]HH.'.  ItH  diameter  ia  two  nr  thivc  times  thai  of  tbe  optiv  disk. 
The  larpc  temporul  vi^scls  generally  pa«s  by  tit  it*  pcTiphery  without  touch- 
ing it,  and  <inly  the  mnnilar  vciweU  vvofs  it.  In  sonic  cuw*.  however,  tbe 
tcoi[)oraJ  voiioU  may  eome  together  with  its  npiMT  nnd  its  loner  edge,  and 
then  sonoe  spots  can  be  seen  to  lie  along  these  vef»ela  and  to  produce  nrho- 
reecent  figures.  The  ring  eonststs  chiefly  of  niilk-«hit«  spots  of  a  dull 
eolor,  welldefined,  and  without  pigment  Ixirdei-a.  Sometimes  they  cnali-si^, 
forming  lulnilated  figures.  Tliew  again  may  be  united  to  larg«-r  white 
njHiis,  n'Miltiiig  in  the  fonn«tii>n  of  a  large  eontinmnts  white  iinii.  the  lobu- 
lati'd  mai-gin  iJonc  ahowing  ite  origin.  Xcar  sudi  large  areas  thtiv  arc 
eomc  i>niall  while  spots.  In  rare  instances  (lie»e  lai^e  lobuIat<^<d  nrtnK  iippear 
from  the  t)oginning. 

The  retinal  vessels  pase  over  these  gjiots,  although  the  latter  may  pro* 
tnidc  from  the  retinal  sur&ce.  A  Koae  of  normal  red  fundus  remtuns 
iK-tween  the  macula  and  ttie  ring  of  t4|Hit«,  yet  cwn  when  this  portion  is 
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carefully  examiuvd  tt  will  be  iwiinlly  found  to  Ixr  !<liglitl^'  ofwijuo.   TV< 
disk  may  be  normal  or  «omewlmt  hyperwmip  and  indiHtinrt  in  otHliaa 
rcpt'nt  t-asea  llie  bJixKl-vpseels  are  generally  normal,     Rarely  tlieyuti 
w-Iist  bruadi'r  and  tortuoiie.    Id  eome  instances  hetnorrba^,  which  iRf 
narilv  miniitn  and  punctiform,  are  found.     The  remainder  of  tlie  I 
citlicr  iicirnial  or  showft  (ji3iif^»>,  •mch  as,  for  iostanoe,  colloid  tfxe 
of  the  ohorioid.    hi  rufnt  vsnet  tliv  vitreous  Immor  is  txampaimt. 

Aci^>rding  to  Fu(.'lis,  (Itv  visual  diuturbuucc  de^'clope  gndutU;, ' 
patients  Ixiiug  generally  unubli-  to  i^ULb.-  wlit-u  any  dotmomtioo  of ' 
began.     It  consists  in  a  fliminntion  of  or-ntml  vision  with  a  limintiflij 
tlie  visual  field.     Visual  acuity  is  frreatly  and  permanently  impaired.  I 
usually  reduced  lo  the  ability  to  see  to  count  finu:*^}*  at  fnun  onetol 
metres'  diatanw,     A  central  si\)toma  of  a  diameter  of  from  ten  lo  ■ 
decrees  always  ha.i  been  present  in  the  easee  reported.     In  rewnt  ami 
I)erii)liera!  Iii'M  if  noitnul ;  in  nld  im«t  it  is  dimini^hMl.     Tlit*  light-i 
mt'tas  unultrrcd.     Alotamorpliojxua,  niglit-btimlues*,  and  tlur-blindnrai 
never  «evn.     Phut0|)8ltn  liuvc  been  c-omplaintd  of  but  onoc. 

Tlie  white  spots  onnnut.  be  considcnil  n*  cvideiire*  of  twlcroiwari 
uor\'c- fibres,  because  the  vessels  would  then  flp|>ear  imrtly  cxtverrd.  At»\ 
mulatioiisof  round  cells  are  not  probable,  since  there  are  no  inarbel  b^j 
flitnmiatory  symptoniH.  Fatty  defi(c«eratioa  aa  the  result  of  betnonfa^Hi 
a«XH.irding'  to  de  Weeker  and  Mnj^'telnn,  might,  in  aucordanoe  with  PocH 
develo])  in  sjmt^  in  tlie  retina  without  prcueiling  httmorrbagK,  and  it  anot 
be  excliKled  an  a  caii^c  nf  the  white  spots.  Fibriiiioutt  exudation  into  tia 
retinal  timue  and  euogulution  wiili  the  furmatioii  i>f  lump-like  mansi's  mu 
explain  these  spots,  as  Fnehs  liiix  nssimicfl.  The  rc^lar  cireuatmaculn 
locfiliiuition  of  the  zone  of  spots  shows  their  causal  eouuectton  vitb  Ibt 
hloixl-veseels  situated  around  the  macula. 

The  course  of  tJie  afTectioii,  as  olieer\'ed  by  Fuehi*  in  one  case  whit4 
lastid  se\'cn  years,  and  by  de  Weeker  in  one  that  existed  for  twnity  t«an. 
is  dirnnic  The  ophthalmoM<cipi(;  apjiearanee  oAen  renminH  iinrhan^  fot 
yeai-s.  According  to  dv.  Weeker,  new  bcmorrliagcs  and  Iresh  white  *)«• 
may  Ik?  formed.  Their  dtsappeuranee  is  slated  by  Fnclw  to  bo  obertTfJ 
best  in  the  ring  of  whito  Hpots  j  this,  howei*er,  is  denied  by  de  WecVrt- 
TliGse  areas  crumble  to  piceos  and  form  smaller  ones.  Their  outline*  br- 
oome  indistinct.,  gradiiatiy  ibeir  white  color  ia  lost,  and  some  may  ryea 
exhibit  crystaU  of  cholest«riu.  ^| 

Fiiehs  Iian  *?en  a  fx\H-  in  wliir-b  the  mnciihir  ajwt  n*  well  ns  the  aooe^^ 
white  spots  diswippearpd  in  four  years.  In  otiier  instanous  e<MHidenible  pip 
ment  degencr.^tion  has  been  obwired.  In  yet  other  cases  the  exudatkiodiM 
not  disappear,  and  gradually  the  retina  becomes  enorm«>usly  thickened.  TV 
macular  spot  and  the  zone  of  xvhitc  spot.'*  are  then  fhanped  into  dirtj'  rrf- 
low-white,  protru<ling.  oonnective-tisane-Iike  maat^es.  IIemorrluigf«,  wki* 
are  generally  al«eiit  or  very  anuill  in  rwent  caset,  appear  mor*  frwjitfnlfr 
and  arc  larger  in  the  older  types.     Tliey  Hometimcs  show  the  wcU-kixntii 
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'■^iti-ih  iliwoloration.     IjOIcp  diut-likc  or  Upper  vitpootis  opftwtios  may  np- 

-**-i'.     FiK-hB  lift*  twice  jspen  r<?tinal  cJetarhment  and  onw  a  hrtyad  [losterior 

*^*»ediia.     Hr  bas  not  foiiml  any  definite  iiartitnilars  it^nlinp  llie  rtiology 

*      tlie  conditiun,  allboiigii    he   has    looked    particularly  in  every  case  for 

"^"UWcpg  of  syphilis,  niid  iiaa  oxumitiMl  th«  tirino.     The  physical  exnmi- 

^^tion,  iw'ver  omitti-d,  revealed  oiico  n  inudt-rate  degree  of  arlt^rial  i^-lt^rmia, 

^■*kI  twit-e  the  same  condition  combined  witli  liypcrtropliy  of  llio  U-rt  veu- 

^da     Rigid  blood-veHsels  wen>  atmoflt  nlwnvr^  pretH^iit,  tlic  jmiieiiti^  being 

**<«rly  all  over  aixly  years  old. 

An  impnrtant  (Kiiiit  w  that  the  atfedion  prpferably  attacks  women, 
^>sprdally  tho!«c  who  arc  advaucctl  in    lift;,  nmking  it  seem  an  if  i^enile 
t*rocoaBi»  arc  rc'eponsibli-  for  thi>  rondition.      In   making  the  difierential 
c^iapioBis  diabetic  retinitis  might  be  tbonght  of.    According  to  Kucha,  how- 
ever, diabetes  never  proiliioes  thi'  formation  of  a  perlix't  ring  of  s^iots,  aud 
in  his  caaes  diabetes  wan  abeeiit.     In  addilion,  de  \V<«kcr  liaa  described 
a  <«.■«■  of  circinatp  rctinitiH  found  in  n  illnW-ric.     The  soine  htil<i«  p>wh1  for 
alHiiminiiric  rptinitin.  Senile  changes  in  the  macutn,  as  described  by  M'nren 
Tay,  Hntchinson,  Hirachberg,  and  olhers,  ran  hanlly  be  ronfoiiiHlpd  with 
circinate  retinitis.     In  the*  the  spots  are  never  pure  white  in  t:o!i>r,  but 
are  yellow  in  tint,  being  indistinctly  outlined  and  often  bordered  with  pig- 
ment.    They  never  form  Uirger  white  areas  by  oonflitence,  and  are  moet 
numerous  at  the  macula  it^If,  which  region  is  alwavi*  free  in  ciivinate 

trL-tJiuti^  The  allection  is  always  biwM'ulur,  and  vision  in  hut  lillle  reduced. 
ReliiiilJi*  piiiK-mtii  albcMctiJ*  is  found  in  younger  individiialit,  and  is 
accompanied  by  cnnoentric  limitation  of  the  visnal  field  with  dny-blindnou. 
The  pielnre  is  never  that  of  typiral  circinate  retinitis.  Frc^nosls  is  had, 
and  tl)era|K^utic  measHrep  are  iiBetene.  Total  blindness  eeenis,  however, 
never  to  result  from  circinate  retinitis. 
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RF.TINAI.  DETACHHENT  (aUOTIO  RSmSX). 

This  condition  waA  vvi-ll  known  In  preophlhulmoBoopic  tiiius,  and  in  the 
Ia£t  century  anatomical  cxiimin-itionM  of  siidi  eye*  were  mwle,  »*,  for  iii- 
stfliice,  in  1722  by  de  Snlnl-Yvo:?.'  In  1853  Cocciim*  gave  the  firrt  ophthal- 
ttin«)copic  desrriiition.  followed  in  the  same  year  by  von  Trif^.'  In  ISM 
von  (inefe*  assimiod  a  heiuorrhn^ic  cause,  basing  his  ooQclusion  upon  the 
sudden  np|H'amn<'('  of  ttii-  (imdition. 

The  manner  in  wliii-b  r«;tiiml  detachment  takes  plaoe  is  to  this  day  not 
fully  explained  for  all  easc^,  Tliere  exist  several  op{>0Ming  theories,  est^h 
based  on  more  or  lew  valuable  prfK>f.  The  fii>*t  thwiry  if  that  of  utvretion 
nr  exudation,  conceived  by  Aril,  al(houj;b  Wnnlrop,  in  preophtlmlmoi;co[iic 
times,  had  tried  to  offer  a  similar  explanation,      lAtcr  Sehraidt-Kimpler, 

<  Traill'  Am  IkluludtiM  dot  Vnix. 

•  Nwl'^rUndUohit  Lnnoi*!. 

*  Aichiv  fQr  AujKcnhvilkundc',  Bd.  1. 
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vltrpoiif*  luiroor  was  attached  to  the  i-rtina.  IwanoflT  thinke  that  tlie  exu- 
dation liehiiid  tlie  vitreous  humor  fiimiiy  lacks  room  and  must  eitlier  filter 
into  the  humor  itw^lf  or  [lOm  baf  kward  through  the  retiim  and  thus  lift  this 
aue  fniiii  the  charioid,  Tliis  explauHtioii,  ho\vt^v*r,  is  ini-orrw-t  and 
iigwBSt  ull  {)ii_v)siml  lau'H,  sinrc  iht-  fluid  l>ctwn'D  thu  vltn^imfi  hitnior  aLd 
tlio  ivtiiin  ruiut  oxtil  an  (Yjiinl  prcMiin-  In  nil  dmrtioiis,  and  thi-n-ioro  can 
pTt9s  thft  retinn  more  firmly  a^^inst  the  ohorioid,  but  can  novor  delAcb  it 
from  (his  membi-ane.  On  ihia  discoveiy  of  Iwanoff,  de  Weeker'  \iased 
hi!<  modification  of  the  diisleuiion  theory  by  the  aeeumptioD  of  a  rupliirt.-  of 
tJie  relina.  He  sometimes  foand  in  highly  myopic  eyeti  apontaneoiiH  riip- 
tiirpfl  in  the  rf-tina,  which  he  exjtlained  by  aasuming  that  they  origlnat«<l 
fmm  the  prttwure  of  the  jireretinal  flui<i  while  the  eyeliall  l»rame  sli"etched, 
tttating  that  thi»  fluid  would  ihims  behind  the  n-tiua  through  the  riiptiire, 
thn^  nuijiing  tlif  n-tiTia  to  btx-omc  dotHfliwI. 

Betbro  l>(Hiving  tlx-  distention  thooiy  we  must  roni&rk  tliat  botit  this 
and  (he  secretion  or  exiidntioD  theory  have  stilt  their  adherents  amoug  prom- 
inent ophthalmnlogists,  and  ceilainly  justly  so  for  some  fbring  of  retinal 
detafhnii-nt.  Thus*,  ftchweipger*rttates  that  detachment  of  the  retina  in  not 
alwavR  due  to  one  and  the  tvime  cause,  but  may  develop  in  different  ways. 
The  moHt  frr()uvnt  form,  that  in  myiipic  eyeH,  he  explains  hv  an  amount  of 
frtrrtchtngof  tiie  nrtina  wjnal  mtiiatof  the  sclcrotit;  and  llieehorioid,  and  bjr 
the  eon»e()ueut  rupturing  of  this  dclli'ate  tissue  upon  the  slighteel  provo- 
ealion.  If,  as  is  the  mio  in  high-^de  myopia,  the  vitreous  humor  is 
liquefied  at  ihe  wime  lime,  the  vitreuni^  fluid  oozi>s  thruu);li  the  riiptcire  and 
aOBUiuidatetl  between  the  retina  and  the  churiuid,  and  the  dcUuhment 
lis.  Scliwei)5ger  haa  oVwerx-ed  mmeliuies  tliat  two  ur  tlire<t  days  elapse 
alter  the  rnptnr*-  ha«  taken  place  !>efore  Ihe  patient  notiees  any  diminution 
of  vision.  He  Itm  aim,  ex<<eptionally,  seen  rupture  and  detaehment  of  the 
iTtina  in  wph  which  were  not  myopie,  A  seroiid  p-niip  of  detnchnients 
SchweigRcr  cmIIs  the  exudative  ones.  To  tliis  tyi»e  belong  the  detachments 
seen  in  albuminuric  retinitis  and  those  which  are  oci'asianslly  observed 
during  atfeetions  of  the  orbit.  Sehwei^CT  also  tliinks  that  retinal  detach- 
ment may  be  eaurted  by  inllnnimatory  exudutiuti;*  from  tlifi  chorioid  without 
visible  Hvmptonis  of  iiifijimmation.  Si-hiiabe)  cuuiiiders  that  idiojHithic  de- 
taclimeiitc  are  due  in  a  secretory  uenro«i». 

In  opposition  to  the  aeeretion,  exudation,  extravasation,  and  distention 
theorlts,  I^l)er  ami  his  pupil  Nonlenaon  have  brniinht  fonvard  the  theory 
<if  retraction  or  shrinkage,  which  has  lieen  confirmed  by  many  other  i>l> 
servers  and  is  at  prti^cnt  almost  universally  accepted.  In  reality,  however, 
H .  Midler  iiripnutcil  the  retraction  liieiiri-,  though  he  wax  greatly  hiasseil  by 
the  secretion  lhcor>'.  He  first  anuouiieed  it  as  hi.*  optuion  that  dctocli- 
ment  of  the  retina  eoukt  result  from  shrinkage  of  the  vitreous  himior,  and 

■  Looo  <fitt,Uy 

'  B«rlcht  im  nnniugiun  Vommmlurig  dor  ophthalmolngbche  Oeiollichatt,  ncidnl- 
berg. 
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rial  <)t>tnrJ)incnt,  and  that,  on  the  nthor  hand,  rpthial  detaolimnnt  friijiieatlv 
<lovelo[»  without  nny  prefwJing  fthrinlcagc  of  the  vitreoiis  htiitmr,  and  even, 
on  tlie  contrarj',  whpn  synt'hyiu«  of  the  vitreous  humor  lins  been  obsen-pd. 
He  baa  ref>e.nteH  I>elier"s  mcthtKlrt  of  iirmliiction  of  artificial  delachmeot  !□ 
aoimalB,  and  denjps  that  they  i-onstltiite  a  prcMtf  of  ihi?  it=Iraetloii  theory. 
He  explains  tlieu  by  bid  difiVi^oo  theory,  »iuoe  the  prooe^sce  are  not  only 
of  a  dicmical  but  al^  especially  of  a  ]thy>)i(-al  typt^.  Kven  the  retinal 
nipton^,  «>  ut-osttary  fur  llic  lrfber-Noixl«naoii  theory,  he  ilota  uot  aeoqit  as 
ar^iiitifnt,  Kince  IjelxT  and  XordoriMni  themwlvi*  liavt-  ark nowlwlgwl  that 
tlu-n-  nn-  a  grt4it  many  oastB  sneon  without  it.  On  the  otiaor  liand,  di-tach- 
nient  does  not  neocsctrily  occur  even  with  the  highest  ilej^ivrs  of  myopia. 
Fiirthemtore,  he  docs  not  believe  tliat  the  slirinking  of  the  vitreous  hiinior 
alone  can  explain  the  retinal  tear,  while  he  thioka  that  hiii  diBiision  theory 
does  it  without  any  difficulty. 

It  is  well  kuowu  that  the  prooew  of  diflTitmoD  pnsiimes  ditFerentv»i  in 
tension  in  two  fluids,  onu  of  which  is  iu  front  of  and  tiic  other  behind  ao 
ftnimnl  niciidimnc.  Th<«n  <'oiid!tiui]»  cxtut  whiru  the  ri-ti?iii  in  dctwlicnl. 
JBchiud  tliv  rvtina  thcrv  is  a  relatively  albiimlnou^t  fluid,  while  in  front  of 
it  in  (he  vitreous  chamlicr  there  is  a  fluid  that  contnins  but  little  nlhu- 
men.  the  diflTiision  taking  place  the  more  rapidly  the  greater  the  difference 
in  dcnitity  of  the  two  fluids.  Aa  a  rule,  the  ]>rc8aure  ia  probably  mticli 
higher  in  the  subretimil  apaoe  than  ll  ia  in  the  vitreoiin  chamber,  since  the 
watery  fliiiil  ih  tninsud(.>«l  miieh  more  qiiiekly  and  more  plentifidly  into  the 
aiibretinal  b\vici'.  than  the  :ilbtiniinonr;«ubrctinul  Buid  h  into  tlic  vitroonH  trpat^. 
In  consequence^  the  eycbull  will  usually  be  found  u>  be  m(i,  and  there  nill 
be  a  relatively  deep  anterior  ehambcr,  while  the  retina  is  more  or  lef»  ten^. 
When  during  tluH  proec^  of  l(?usiou  the  force  of  the  siibretiiial  iluid  be- 
ooiucs  Unt  ntrong  for  the  puwcr  of  resislanee  of  the  retina,  the  lalti-r  is  turn. 

Rnehlniann  contends  against  the  retraction  theory  tluit  by  It  a  reeppli- 
eation  to  the  chorioid  cannot  Im>  explained,  whether  this  n>snl(a  fi-oni  spon- 
taneous cure,  as  is  so  often  seen,  or  from  therapeutic  meiisiuTS;  while 
according  to  the  diffupion  theory  this  method  of  reposition  is  easily  under- 
stood by  afwumin^  that  after  the  equilibrium  between  the  two  Buids  and 
normal  nutrition  has  been  re-established  the  subretiual  fluid  is  abeorbed. 
For  this  and  the  other  rea^iuns  it  is  clear  that  Kaehlmann'e  ditTusion  theory, 
like  that  of  I^eltcr  and  Nonlcnimn,  aiwiimeH  as  the  last  cause  of  retinal 
detA^rhmcnt  an  inflamrnatinn  of  the  ehorit^d,  with  the  difTeronee  that  tlio 
chorioidal  exudation  is  oollected  under  the  retina,  insUMid  of  entering  the 
vitreous  rhanil)or. 

Retinal  detneliment  is  materially  aided  by  a  s>'stem  of  fissures  in  the 
retina  which  an*  produced  l>y  the  process  of  dinU^ion.  This  system  of 
Bsaurea  in  the  retina  when  it  becomes  detached,  as  observed  atid  pictured 
by  Itaeldmaim,  la  said  (o  he  similar  to  the  findings  of  Iwanoff'  and  DeiintH- 
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sciiko.'  Tt  in  also  CwmH  in  tlie  eyes  of  «miual8  to  wUch  tbe  rltreooi 
hon  bo?n  artificiall/  tlv-Uw^u-d  bv  the  idjertiou  of  ealt  solution.  It 
llwrefoK,  that  tliis  system  of  fi.iiiun-«  pUyn  un  juipurlatil  [wrt  ia  ik  pna 
of  (littiinion  and  in  tlir  jxithn^iic^iH  of  (J(^tuobni<-'iit  of  tlit:  rtlilUL  BlfOK 
of  the  rvtiiiu,  of  which  fta^'lilninnn  cxmU)  not  ulwoyii  cotivipcv  ))iiiwif,al 
whitili  iit  thv  oomtition  noccttsurj-  fi>rth«  Iict>er-XortIc9isoit  tbftjry.itUbi 
as  irrelcvnnt  as  tht?  shriiikiige  of  the  vitreous. 

Whrn  Hiwhltiiaun'd  statements,  which  wc  luve  here  reported  ex 
OQ  account  of  the  imjwrtance  of  this  (question,  are  carefully  oaoudenl,it 
mast  l>c  coiiTc^uwhI  liial  tlio  diRusion  theory  is  s  very  attnu4iv«  ow  at 
explains  miioh  iM'tter  many  mure  poiub*  tLua  do  the  ulht^r  theoiio.  ll 
weak  ]K>iii(,  however,  ia  tin-  diOicully  in  explainio^  the  suttUcn  afifMUW 
of  detachment.  Wc  cnti  hiinlly  tinderMaud  how  the  proonw  of  diSm 
(y>u|j  take  place  so  raiiiiUy  that  a  Urge  det&chmt^nl  eoiilil  bofiinutditi 
few  iniutites,  or  even  inHUtntly,  n  cotidilioD  that  can  be  eaflily  exphtiaat  ^ 
the  retraction  theory. 

If,  wiihodt  having  studied  this  affection  of  the  retina  more  pwlkukiiT, 
I  may  bu  allowed,  from  having  more  or  lese  carefully  obr«rved  i^evcnl  kut- 
dredtt  of  clinical  eaaeo  of  Uetacbraeot,  to  pace  judi^meut  in  thU  ttiatKr.I 
will  Hiate  it  tin  my  ojiiuiou  that  fur  the  vast  lusjority  of  n))hthalmasciq«il^ 
domoostnihle  retinal  detachments  the  n-ti-action  mid  ditTii^un  theorieetkat 
can  he  considered,  while  ihi-  n«c^t^^OH,  cxuflalion,  extra  vacation,  and  Setat 
tiuu  tiieoritt  cflu  be  applied  only  to  exceptional  esffcs. 

Some  further  Iheorien  a>nreming  detnchmcnt  we  shall  merely  mentiift 
The  tbfor)'  of  Eava*  assumes  a  circulatory  disturbance  in  the  cborvad, 
dne  to  pn.<3ive  hy|)enemia  from  atrophy  of  the  walls  of  the  hload-vtack. 
Here  an  afTcetioa  of  the  vitreous  humor  is  uniwocasary  for  the  dirrelof- 
ment  of  detachment,  mIucv  this,  as  well  n.i  auvlianical  preseure  from  lir 
orbit  or  staais  iu  the  ophthalmic  veins,  may  ibllow.  Id  h^ilymyofit 
«yes,  too,  this  author  ttct-x  the  retinal  dctuclitncnt  pnxlu««l  by  cDQeatiN  id 
the  ehorioid,  and  not  by  liquetaetiou  of  tltc  vitTvous  humor.  Unterhin- 
sclieidt' thinks  tlial  detaehmeeit  in  myopic  eyes  is  produced  by  a  sadilai 
relaxation  of  the  ciliary  muselc,  with  cousequcol  decrease  of  the  viirwu* 
teniiioD.  This,  he  i<ay^.  ctinnot  be  iX|iiAlii!«d  by  an  ctjuivalcut  contractiao 
of  the  sclerotic,  thus  allowing  the  production  of  the  retinal  deUchroat 
Kutint  conaidera  detachment  in  some  cusch  Bt>  the  remilt  of  cystic  formitMn 
(tepeudent  upon  senility. 

Even  exterii»11y,cortain  symptoms  of  retinal  detacbmeul  can  be  nnallr 
found.  There  is  eA|>eeially  a  reduction  of  intra-octilar  tenaion.  It  ia  ratdy 
normal,  and  extremely  seldom  i^i  Jt  increa^d.  The  auterinr  dumber  a 
mostly  dpei>.  Souieiimes  it  is  very  deep,  and  iu  »iidi  caw's  iridodomsis  iniy 
be  observed.     The  pupil  is  wide  and  tli«  iris  w  aluggiab.     Later  diaonlon- 


a 


>  Arc-hiv  rfir  .\iii!«iiheilkutiil«,  Bd.  tii. 

*  Aniinli  di  OtUttmalogin,  is. 

*  IkrUiwr  kliaiicho  Wochwaohrift,  1880. 


J 


DIBEAflES  OF  THE  RErrnTA. 


539 


tion  of  the  iris,  loss  of  iriif-tific-tluu,  u  wido  iiiijiil.  &i>d  M>nic  |>06terior  eytie- 
cbiEB  may  he  add^nl.     Fiually  ]xiEtcriur  polar  enlar»ct  may  viiHue. 

SoTOc-tinies  in  bt^b-grade  detaclimeuta  of  the  rvliiia  a  gray  reflex  can  be 
aeeo  will)  dio  nuked  eye  when  tbc  light  Is  favorablv  situated.  In  very  krgo 
oui-8.  and  1-1*1  ttvially  when  there  U  |Hirt  collected  behind  the  retina,  the 
svtiiptoiuN  of  the  Hu-oiUed  aniaiirotic  eat's  Qy«  may  be  prxidueed.  Wboi)  tlie 
]>iipil  is  wide  and  thf  liglit  iK  intetiist;  it  itaiiy  be  pcHuabti;  to  ahtetxecvca  tl)« 
retinal  blood -vt»r»elt-  with  the  uakvd  eye. 

OphthulmoKcopically  thrvc  |^oii|m  of  thceoiidition  can  bo  dilTvrt^ntiatcd: 
1,  very  flatuii(«,  of  varyiii);  cxtcnsiuo;  2,  |>artial  onos,  apriiiifinp;  inMardly 
iuto  tlie  vilreoua  space ;  and,  3,  total,  funnel-  or  couvolvulus-flowcr-ahaped 
ones. 

Tho8C  of  tlie  tir^t  group  are  oApn  difficult  to  diaguow  ophtlialimiArupi- 
cnlly  iinlutM  some  fold-like  ele^'ation-4  which  direct  tlie  obsen'er's  attention 
to  (lie  interrupted  luurfie  of  the  hlood-vcflBels  can  berccogni/^d.  Such  folds 
asoally  nio  in  an  equatorial  direction,  there  being  tnoetly  several  lying  side 
by  side.  They  api>cdr  as  white,  arch-lilce  fitripcs,  and  at  their  edges  the 
blwxl-veenels  seem  bent  or  out  ofl'  TUl-  parallaclie  movements  of  tlie  reti- 
nul  and  clinrioidal  vc«wla,  and  the  darker  color  uf  the  blood-veeec-La,  which 
in  larger  dctiK-linii-nta  may  bet^oine  even  black,  ninke  tlic  dctaehment  plain. 

In  the  «<^nd  group,  lu^tofl<l  of  the  normal  ns.\  n-Rox,  a  8'hiniiig  white, 
ycllowiBh.  bluish,  or  greenish  whit<>  [tortiou,  which  during  tlie  movemenls 
of  the  ey€8  may  rcrnrrrntly  app««r  in  the  field  of  view,  can  l>e  generally 
»een  by  mere  illumiuatinn  of  the  media  with  the  ophtbalmoHco[>e.  This 
will  be  found  in  a  more  extended  locality.  On  examining  more  aoc^u- 
rniely,  tliis  whitt4i  [lortioii  will  be  found  to  be  mi  a  dilTerent  level  from  tliA 
remainder  of  the  finidn^,  and  it  will  I»e  tT«>gni»'d  by  mc&nn  of  the  IiIihmI- 
vct'eels  that  n  dctai-hmcnt  of  the  retitia,  width  sliuw»  upon  the  (^lightest 
movement  of  the  oyc  a  wave-like,  trcmidoux  motion,  is  being  dealt  with. 
The  degree  of  the  delnchnicnt  nmy  bo  dctormiuetl  from  the  diflVreuce  in 
fui'usfor  the  detached  and  the  normal  jxtrtionsof  the  retina.  The  detached 
part  may  appear  flat,  hill-like,  or  abrupt  and  steep.  T^iye  {tortium,  as  a 
rnlf.  will  be  found  detached.  Small  kK-aliwnl  ami  wi'Il-dofinod  dt-tii(<Iniii.-ii ts 
are  rare.  The  large  majority  lie  downwani  ;  yet  it  niiwt  not  l»c  forgottou 
that  tlione  which  begin  in  an  iipwanl  position  e:L<iily  sink  downwai'd,  while 
the  retina  u|)n-urd  readupt»  iteelf  to  the  eborioid,  so  tliat  if  a  downward 
detachment  has  not  been  seen  in  its  beginning  it  becomes  impoHsible  tn 
determine  wht-Uier  it  originated  in  an  upward  position  nnd  gradually  sank 
downward  or  not..  Dt-tarhnu'iits  are  rare  at  the  iiiaeula.  The  rarest  ones 
are  on  die  medial  side  of  die  retina. 

Uiiitiftlly  one  cy<'  only  in  nttm-ked.  When  both  are  affected,  which  ia 
seldom,  but  one  is  involved  at  a  time.  The  detached  retina  appears  as  a 
trembling,  floating  memhmnr  which  is  rarely  tense.  Sometimes  it  forma  a 
sae  with  elevations  that  overhang  the  normal  retina.  lu  some  cosea  it 
remains  more  or  Usa  transparent,  though  in  mo»t  inHtanceei  It  is  dim  or 
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lie  based  Uiis  opinion  ou  the  o\arainntioii  nf  ibrw  M'f'balls  that  weiv  «»«- 
cleutwl  by  vou  Graefc  ftir  irido-chorioidilis.  Stellwag  von  Carion '  was, 
however,  llio  firsr  to  call  atteiicioii  to  tlie  fibrillar  condition  of  tUe  vitreous 
buiuor  ill  siiiJi  ciiAes  and  to  {Kiint  out  ita  )mi»>Tlanoe  in  retinal  detacJi- 
meut,  Morpovi'r,  he  bIiowwI  Iidw  utiU-nable  wert'  the  previous  tlieortniu 
exiilnnatioii  of  iiiont  auw.  To  Lclirr  mid  Nunli-tiN>a  we  owi-  much  for 
liaviii};;  given  tbc  i-ctmctton  theory  n  lirm  luniiUation  by  mcsns  of  tiiitiHTutis 
ophthalnioai-opic  obiv^rv'atioHg.  aDftloniicfll  c-saminAtioDS,  and  ojcp^imenti. 
Ltber  coniildeni  hiM  ojiiiiion  n^  pravc-d, — nainoiy,  that  retiiinl  dfinehmoot, 
w-ith  the  exception  of  a  few  rare  forms,  is  always  produonl.  not  by  a 
primarv  chorloidul  exudation,  but  by  traet!i»ii  of  the  Hhriaking  vitmHis 
humor.  Fmm  liis  and  Xordenaon's  invftitigatinna  there  rtvmaJns  uo  doubt 
tliat  retioAl  detncliments  which  can  be  diagnosticated  with  the  ophthal- 
moscope origiiiatf  in  tliis  mannrr.  Thri^  inveHtigations  tiiuke  pluiii  the 
shrinking  of  the  vltreona  humor  ns  well  as  the  strange  spouUtneuus  rup- 
turefl  of  the  retina,  and  expliun  why  it  is  imi>06fiiblc  to  aeo  this  procC8» 
by  ophthalmoBuopic  examination  aloue. 

Without  luKJng  il^  U-ausiiun-ucy,  the  vitreou-i  humor  gradually  oasumoft 
a  librillarx'  structiirt;  during  ils  eowletisntion  and  !.•*  eonlrafrled  to  a  smaller, 
steadily  diiiiiui:^hiiig  volume,  the  sjuux;  tiiii^  resulting  b«iiig  filled  by  a  !>eroi» 
fluid.  The  ojiterior  pm-t  of  the  retina  whieh  adheres  to  the  <nmdeii»i-d 
vitreoiis  humor  is  now  In  a  condition  (o  be  pulled  inwsml.  Thus  condeosa- 
tion  of  the  vltreona  humor,  to  whieh,  !n  some  eases,  processes  of  prolifera- 
tion may  Ix-  added,  is  due  tu  a  chronic  iuflammatton  of  the  oborioid.  The 
traction  prc)due(<d  by  the  •thrioking  vilreouu  luimur  may  Irad  to  a  tearing  of 
the  retina.  The  %nms  fluid  between  the  vitreous  humor  auil  the  retina 
enters  through  this  tear  into  thi;  «ubretliial  s[>iu¥,  the  nwrc  ni|)ldly  the 
larger  the  tear.  In  thi«  manner  a  detiiehineut  miij'  develop  Kiiddenly  and 
without  any  increase  of  iutra-ocnlnr  pressure,  sinec  the  tnuisiidation  in  the 
vitreous  spaoc  simply  changes  the  locality  of  the  membrane.  This  is  cer- 
tainly the  ex|i1anation  of  sudden  detaelimeot-'^  with  unelmnged  tension. 

When  the  detachment  develops  jJuwly,  a  pilinary  rnjitiin'  of  the  retina 
U  not  nee«u«ry,  as  the  retina  may  be  nlowly  dniwn  away  from  the  elmrioid 
while  at  the  same  time  fluid  in  eollt<rtrd  behind  it. 

In  opposition  to  the  retraction  theory  of  LelKT-Xordcnson,  Raehlnmnu 
has  advancnl  what  k  known  as  the  diiTusion  theory.'  He  docs  nut  agree 
that  the  aiiatumieal  data  of  LeU'r-Nordennoti  arc  eonvineing  |>roofs,  Btoce 
the  examination  of  tfie  eyes  sttidi<^-d  wa.«  mostly  made  a  long  time  alU'r  the 
detwhrnenl  hiul  ttikon  place,  it  therefore  Ixttng  im|K»t.Hible  to  decide  whether 
the  changes  In  th<>  vitreoua  humor  preeeded  the  dctaehnii'iit  or  were  devel- 
oped later.  He  further  tulUattenlion  to  the  fnet  thnt  high-grade,  even  soir- 
like,  tdirinking  of  tlie  vitrcoutt  humor  has  been  oOen  obt^n^ed  without  reti- 

'  Locff  oii»l3. 
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nnl  di'taohmcnt,  mid  that,  on  the  other  hand,  retinal  detaclifiient  frei^tieiilly 
develops  without  »ny  precKHliii}^  fihriiikage  nf  the  vitrc»us  hiiitidr,  and  even, 
on  tl»  contmrj,  whpn  syn(;h;,!UH  of  the  vitreiMis  hnmor  hns  Ixsn  obser\-«d. 
lie  has  rej)*atfd  Leber's  methuJit  of  jirwludign  of  srtificial  detadiment  in 
aniiuaU,  an<l  dciiits  tliat  tlicy  (.-ourfitiitc  a  proof  of  tlic  retraction  theory. 
He  explains  lUvm  by  liii^  diffusioD  theory,  r^iIltie  the  prooo^scB  are  not  only 
of  a  cbemital  bin  also  e9|«vially  of  a  pliyjiL-al  ty(ic.  Even  the  «-t!iial 
ni)iti)r«,  »o  iiwc«<ary  fyr  the  IxOx-r-NopdciisDn  llieory,  he  does  not  aeoejit  nn 
■t^iiricdI,  wnc-e  Lclwr  and  Nordenson  thenLsrlvoft  Iiave  acknowledged  that 
there  arc  a  grmt  ninny  ca-WH  H«>n  without  it.  C)n  ihp.  other  hnn<l,  detach- 
ment does  not  nocfssarily  oixur  e%'cn  with  tljc  hijrhest  degrees  of  myopia. 
Fiittherraore,  he  docs  not  believe  that  tlic  shrinking  of  the  vitreoiin  humor 
alone  can  ex[)Iain  the  retinal  tear,  M-bile  he  thinks  that  liis  diB'ueiou  theory 
does  it  witliout  any  diflk'iilty. 

It  is  well  known  that  the  process  of  diffusion  presumes  differences  in 
tcuHion  in  two  Aiiid^  one  of  which  U  in  front  of  and  tlic  other  beliind  an 
aniiDul  nwiiihrunc.  TIu*m^  condition!*  exist  when  the  reiimi  w  delaelnO. 
Behind  tlie  retina  there  \i*  a  relatively  albntninons  fluid,  while  in  front  of 
it  in  the  vitreous  cbamlier  there  is  a  fluid  that  contains  but  little  albii* 
men,  the  diffusion  taking  place  the  more  rapidly  the  greater  the  difference 
in  density  of  the  two  fluids.  .\h  a  nile,  the  pressure  is  probably  much 
higher  in  tlie  Hubretinal  spaee  than  it  is  in  the  vitreou!)  chamber,  since  the 
uraterj-  fluid  is  tniRMudetl  much  moR-  tiuiekly  and  more  plentifully  iotd  the 
£ul>retiual  space  than  the  ulbiimi  nous  Mibretinul  fluid  i)<  into  the  vitreous  i^paoe. 
In  consequence,  the  cycbiitl  will  n^^ually  he  found  to  be  sol),  and  tlien-  will 
be  a  relatively  deep  unterior  rhambor,  while  the  rclinii  h  more  or  less  U-mc. 
When  during  this  proc(««  uf  tension  the  Toitn?  of  the  siibretinnl  lluid  be- 
ooDied  to<>  strung  lor  the  power  of  rceiatance  of  the  retina,  the  latter  ia  torn. 

Rneblmann  contends  iigiiiu«>t  the  retraction  theory  that  by  it  a  reappli" 
cation  to  the  chorioid  cannot  be  explained,  whethor  thi^  re.iult.i  from  -tpnn- 
taneoim  cure,  as  ie  m  of^n  seen,  or  from  th(>ra])initir  mensiirm ;  ivhilp 
according  to  the  diffusion  theory  this  method  of  reposition  is  «urily  under- 
stood by  assuming  that  a^er  the  equilibrium  betwf?eii  the  two  fluids  aud 
normal  nutrition  has  been  re-establbhed  the  subretinal  fluid  is  flbeorbcd. 
For  this  and  the  utiier  rtanons  it  in  clear  that  Kai-hlinaim's  ditfusion  tlioon.", 
like  tliat  of  I^biTr  ajid  Nordcnson,  asMimta  ax  the  \mt  uiuee  of  retinal 
detiM-lunenl  nu  Jniliimmatiiit  of  the  churtoid,  with  the  dilTeretifw  Ihut  the 
ehorioidal  exudation  is  colleeted  nnder  tJie  retina,  instead  of  entering  the 
vitremis  cltanilier. 

lietinal  detachment  is  ninterially  aided  by  a  s>'slem  of  fissures  la  the 
retina  which  are  prtMluoMl  by  the  pn>eess  of  dilfuiiinn.  This  syetem  of 
fissuns  in  the  retina  when  it  l>epomefl  detached,  as  observed  and  pictured 
by  Raehhnann,  iswiid  to  l)e.'<imihir  to  the  HndingNuriwanoff'  and  Dennis- 
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duccd,  cueu  If  tlic  macular  rcf^ou  is  not  implicaUtl.  The  !iglit-K«Dsc  is 
impaired.  Tlie  visiml  field  shows  a  liffw^  currwiiijiiniing  to  t!i«  l^etIM^l- 
inciit.  In  very  rare  eauoi  the  afTectioii  may  lake  a  fnvornble  rourec  and 
U-miiniit*'  in  a  s]Mmlanwm!'  curt-. 

Tlic  toasts  with  the  bc»t  prognyeis  arc  those  of  an  inflarainatorv  or  a 
traumatic  origin,  as,  for  iiiMtaocc,  in  albuminuric  retinitis.  Wh«i  the  affoc- 
tioii  remains  titalionury  for  many  years,  it  miib-l  be  Itjoked  u[)on  &s  one  with 
L-om|)arativ''cly  favurabk-  termination,  f^p<H^'ially  if  anlral  virion  in  gixM]. 
Such  iii8lauces  have  t»eeii  observed  by  vou  Gra«(i:  and  olhci-*.  In  many 
e»»v*  tlic  imi»roven»ent  is  only  t(TO|>ornry.  Iiiftanti's  havo  bw-n  obwrvcJ 
in  which  cvun  impnivement  nwurrpd  several  times  ix-fope  blindness  finally 
came  on-  The  m(>st  n)mnion  eonrse  of  tlie  cunditiou  is  verj'  unfavorable. 
In  the  majority  of  inetani.'ci^  the  aficctioD  ie  incurable,  and  sooner  or  Inter 
h^s  to  blindness.  The  dGtachnicnt  increases  until  it  Is  total,  and  viHiinl 
atniity  and  field  an;  obliteratod.  During  this  prcM.'&u  posterior  syneohins 
and  [Kirtc'riur  cortical  and  total  c-aturai-ts  (mintidly  develop.  These  oon- 
(litioua  arc  followed  by  ihu  grudiiul  reduction  of  intra-fwnlar  teiixton.  The 
fyclmll  gni<lual)y  bevunit^'M  ismaller  until  total  phthiuis  iri  dcvtOojMxl.  Kvcn 
at  this  stof^c  the  ]wtient«  may  be  annoyed  by  subjective  light-perceptions 
and  pain  in  eonseqiience  of  cakiticatioii  or  os!«i fication  of  cborjoidal  extida- 
lious.  Fua^ible  development  of  eyni)>athetic  alleotioti  in  the  fellow-eye  tniiH 
also  be  tlioiigbt  of,  eii]>et^rially  in  cases  with  posterior  Nta|iliylo»)n  of  Scnrjin. 

Detachment  of  thi^  retina  ia  not  a  rare  diHrasa  According  to  Gnle> 
jsowski.  who  haN  seen  it  wven  bundn-d  imd  eighty-four  times  in  one  hnn- 
drnl  and  titty-two  thoti^and  eye-|iati(:nt»,  it  occun?  in  almiit  tive-tenthtt  of 
one  per  cent,  of  cases.  In  my  elinieul  material  from  the  years  1883  to 
1893,  among  about  dxty  thouMnd  pntientf!  I  have  seen  only  one  hundred 
and  forty  csisea, — that  in,  ^.-vfiilceu-hundredlhft  of  one  per  cent,  hi  my 
practice  as  Fnivinciul  Ocidi^st  from  1863  to  1893,  among  about  one  hun- 
dred and  twenty  Uimisiuid  pitticntn  I  have  i»een  two  huiidre<l  and  eighty 
oase^  of  retinal  detachment  whioh  oonkl  be  ophtlialmo»>opii'fllly  deraon- 
strat«l,— that  is,  twenty -foiir-bnndredt  lis  of  one  imt  cent.  Men  suffer 
nJmo:<t  twice  an  fre<|nently  aa  women,  this  being  esjiecially  due  to  injuries 
and  myopia.  Detaclimciit'f  appear  most  often  Ijetweou  the  forty-fiflh  and 
MKtietli  years ;  they  are  rare  in  youth,  and  in  eonseqnenee  of  injuries  be- 
come more  fretiuunt  after  tlie  thirtieth  ytar. 

Bmlily  exertion,  especially  stooping  and  lifting  of  heavy  toads,  forced 
marches,  hard  riding  on  h<irKcl»tck  or  on  the  hicvelc  ( 1  huvr  kccu  such  a  ctMc), 
coughing,  sneezing,  vomiting,  pregnancy  and  parturition,  anger,  t«rror, 
vem'i-Mil  and  alcoholic  exce***"*,  ixmgeHtion,  warm  Irathi*  anil  steam  batlis,  may 
all  be  mcutioued  at*  among  the  most  prominent  mediate  caueen. 

Retinal  detachments  may  be  divided  into  tlie  following  etiological 
grou]i><: 

Prmnty  TrauTiuilic  lietinnl  Dfiadanent. — Widely  differing  types  of 
Uijnries  lead  to  imnu^diatc  or  Xvx.  rapid  detachment,  espixijally  cuotUKioDB 
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or  wounds  of  t\»  liard  tnembntnee  of  the  ej^eball,  in  vhlA  iimof  n-l 
reous    humor  niKl    beraorrttagRt   play  uu   imiMirtaiit  jian.     Tbr 
tiuii  laay  nlsn  be  produced  hy  (he  ludgcniriit  of  toii-igii  lx<li«s  in  the  i 
atiJ  hy  operations  such  us  simple  extmction  of  cataract,  aocooqiHwd  1^ 
Itjws  of  viti-eoiis  humor,  osiKvially  wlioii  intni-ociilar  teosioD  is  iw*-.-' 
and  the  walls  of  the  blood-vosscis,  principolly  iu  the  chorioid,  in  i- 
gcuerati-tl.     Further,  o|icnLtioDt>  for  etophyloma  aud  irid«liiajy  fof  hti:-  ■ 
rkngic  or  nialigiuuit  glaucoma,  and  non -traumatic  caifcs  in  wlirli,  ir/- 
teasivf  jK-rfumtioQ  of  tli«  conica,  Hic  Ic-ns  aud  a  part  of  thv  vitrewwii 
prolnpeo,  nuy  nil  pro(ltin>  the  couditJou. 

Seeondarg  TVauntatie  Rdinai  DttaekmetU, — Sudi  a  condition  i- 
dac^  whai  injuries  ioduoe  purulent  or  plastic  iDflatomativns  ip  tk  rt>- 
rioid,  or  wbon  cicatricial  dirlukage  duriug  the  healing  of  a  sck-tal  nro^ 
or  diorioidal  rupturt-  takes  place,     ^iiall  foreign  iMxlim  whloli  Ijavrnta-I 
tii|Mul:U(t),  or  syrHrhiif  and  i»)n!«'ciilive  tilirHikage  of  tlie  vllrvoii*  hi-:-f 
alU-r  u  variety  of  opcratious,  may  produce  the  erudition. 

lUtinai  Ddachmmt  of  Myopia. — Most  awes  of  detachment  aypai  a 
ey^  in  wliich  lltore  are  high  degrees  of  myopiA.     In  low  de^n«  <  *'  <'  ■ 
refractive  error  tlie  coudiliou  is  rtra    Iu  most  cases  posterior  wleral  >■    '- 
yloma  is  observed.     Myopes  of  lower  dq^rw*  with  dctadimmt  art-  u- .! 
old  |K-oplp.     til  moi^t  Cftscs  the  df-tachraeut  is  pr(!eeded  for  a  h 
period  by  ch«nf>e$  in  the  interior  of  th&  eye,  as  liquefaction,  opai-iui?  aiM 
<Ie(iicliment  of  the  vitreoiie  humor,  and  ehorloidal  cbaogea  in  the  nonlir' 
region.     From  its  etiology  myopic  detachment  is  very  tiDfavoralilc,  h-am 
its  arrest  or  Hpontanmua  healhig  In  kvii  unly  In  tlie  rarest  iostancce,! 
heittuae  the  .teeoiid  eye  in  also  generally  «1tii«''ke<l. 

I  have  had  oanHioii  lu  ohser\''e  a  rttBn  of  myopia  which  sbow^  bow  ■■&' 
the  retina  may  lie atntrhed  without  heing  detached.  It  was  one t»f  the  uiifll 
type  of  tbe  highest  di-gree,  n-hieb  I  eoDnider  unique,  since  I  have  net 
found  its  eotiut«rpart  iu  all  literature;  the  length  of  lite  o|>lle-  axis  htia^ 
forty-threo  m!lliwetiv»s.  The  case  was  that  of  a  twwber,  who  in  I860  MS 
aeveuly  years  old.  He  vma  very  smull,  had  a  slight  kyphosis  and  n- 
treniely  prominetit  ej-es.  The  left  eye,  wbicb  was  still  of  aoioe  u*'.  nw 
barely  covcrod  when  the  lids  wei-e  closed.  The  puoctiim  remoturo  of  the 
eye  ivus  at  oljoiit  twenty-six  millimetree.  Tlie  cornea  appeiirwl  he-raispbwv 
cnl,  the  anterior  chamber  was  dc«p,  and  tla*  iris  slmweil  some  tncts  of 
trembling.  Tlici*  were  floating  opodtiw  iu  the  vitrcouw  humor.  Tlim 
was  no  oirenmsorilH>d  staptiyloiiin  i>f  Hcnt-[io,  but  the  whole  posterior  pot 
of  tlie  eye  foniiol  a  dUTdtt*'  jm^terior  seleral  ittaphyloiua.  In  tbe  Dmniltf 
region  tJie  rborloid  nns  atrophic.  Tbe  liglil  eye  was  still  more  prooiinail 
dian  the  left.  It*  cornea  was  altnopt  wholly  cicatricial,  and  ooDhiined  tM-w- 
formed  blood-vessels.  The  fiindiifl  could  not  be  seen.  Vision  \ni»  ntJuiW 
to  light-peroi'ptiuii.  This  eye  had  lieeu  blind  for  yearn  in  conMiquetKe  of 
a  purulcut  process  in  tlie  eornea  Mlileh  led  to  i>erforation.  Contintially  n^ 
earring  inftsiuuj&Uoae  of  the  uornni  induced  the  patient  to  have  llie  ri]^< 
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tyo  removed.  Tho  roroea  wiui  almost  totally  replaced  h_v  ecar-tissufi,  in 
vrhicli  iltere  were  uiinierous  bluod-ve^si^U  and  rouiid-Ofll  infiltratiniiH ;  its 
posterior  surface  Maa  covered  with  uveal  pigmcijl  comiiig  from  the  iris. 
The  anterior  chamber  was  very  deep  ami  cootalncd  iwmc  fibrioous  deposits. 
The  lens  wiw  in  its  nopom!  jwsition,  the  vitreous  humor  behind  it  contain- 
ing fibrilhir  n|iafit.iefl.  Tlie  retina  was  nowhere  detached,  tlmugh  iu  places 
it  vras  very  tliin,  as  also  was  the  chorioid,  especially  in  the  macular  n^ion. 
The  optic  <ll^k  witH  nuirkedly  displaced  inwardly.  Plate  XVII.  gives  an 
aocunite  picture  of  the  condition. 

liethuil  Drtarhmnxt  from  IridffCijcUHit. — Irido-ej'c3iti»  but  rarely  causes 
a  detachment  of  the  retina  which  is  visible  with  the  oplithatiuo^'oiic.  It 
is  due  to  elow  inflammatorj'  pi-ocesBts  that  prodiioc  exiulntioti  Into  tlio  an- 
terior part  of  tlie  vitreous  linnior,  whieli  ithrink.i  and  protiiioes  retinal  de- 
tuc'liment.  When  to  tliif^  a  hypcrplastir  rettnltiii  is  addetl,  the  pictur?  of  an 
amuiirulic  uit'»  eye  may  n-siilt  and  tlie  detachment  may  npiwar  as  a  sn- 
eullcd  psendo-gttonin.  Anatomioally  cj-clitic  detarhiiient«ai*e  found  in  blind 
eyes  from  progressive  bulbar  atrophy  or  phthisis  bulbi,  in  which  a  elinical 
exanuDaliun  of  the  interior  of  the  eye  has  lieeii  impo-wible.  Hneh  cases 
have  been  duj^rribc'd  by  Pagenstwher,  Noycs,  Seliicsw-dcmuseus,  and  olliers, 

tMacfnnettl  of  fhc  IMhia  from  t1toriotiiifi».~~Thia  form  of  detuchnient 
is  proetieftlly  the  name  a»  the  cyc)itt<:-  variety.  Ctaes  in  which  the  diagnosis 
twi  be  made  with  the  uphthalniot«eo{)e,  and  the  ohorioidal  primnry  atIi«tiou 
diagnosed,  are  exta-niely  rare.  Jt  usually  eonai&ts  Id  a  slow  degeneratiw 
ehurloiditis,  wlilcli,  fnrnlnliing  bni  scant  iiiflnninmtory  produow,  ImuIr,  how- 
ever, to  obliteration  of  the  blood-vcsftels  and  atrophy  of  the  stroma  of 
the  chorioid,  which  in  turn  induces  detnehment  of  the  retina  with  hy|jer. 
plastic  inflammation.  Such  a  caae  has  been  de«^ril>ed  by  Haab'  as  a 
pwiidn-nlioma.  niRsemlnate  chorioiditis  with  detaehment  has  sometimes 
Wn  f.rtind,  birt  il  Ir*  difficult  ti>  decide  whether  this  condition  was  a  cause, 
fi  eonscqiienco,  or  a  merr  aceidentjil  eoincidenoe.  Oases  iu  which  llie  chori- 
oidal  affection  cannot  be  rlinioally  tliagiio»od  are  included  among  the  idio- 
pathic delaehmcDlB. 

Retinal  DtlaehrafiU  from  ItffinUU.- — In  rare  instances  detachment  dn« 
to  diflerent  furniH  of  ivtinitis,  («|)ec-ially  the  albuminuric  variety,  is  found. 
This  may  aliio  lm|ipeu  in  syphilitic  retinitis,  paplHo- retinitis,  and  hyjier- 
plfti^tic  rellnitiR.  Iu  ninny  of  the  rare  catcf*  of  rctinitie  dcladiment  it  seems 
as  if  a  eomplicnting  ehorioidltis  produced  the  detachment. 

Rftinal  Dftackmmi/rnm  flemon-luigfu. — Delaclimenbi  due  to  Kiihretinal 
hemorrhages  from  the  choriftid  or  retina  appear  ophthalmoNc^piailly  of  a 
dark  brownish-red  to  a  black  tint.  Such  spontaneous  hemorrhages  are 
seen  in  young  people,  antemic  youths  or  dilorotic  girls,  particularly  among 
those  with  a  hemorrhagic  diathesis.  It  is  found  particularly  during  the 
summer  months.     Old  |icaple  placed  under  conditions  in  which  retinal 
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bcmorrhages  or  bemorrhagic  retinitis,  especially  from  atheromatous  degeiH 
eration  of  the  blood-vesael  walla,  from  heart-lesioo,  etc.,  may  take  place, 
are  peculiarly  proni-  to  it. 

Retinal  Ddaekment  from  ParuiaU  Change. — Chorioiditis,  retioitia,  or 
chronic  purulent  cliorio-retinitis  may  all  lead  to  smaller  or  larger  aubretioal 
accumulations  of  pua  which  produce  detachment  and  may  give  the  picmre 
of  amaurotic  cat's  eye,  which,  aa  ao-called  pseudo-gliwna,  cao  only  with  gnat 
difficulty  1)6  clinically  distingfiished  from  real  glioma.  Such  cases  are  ob- 
served after  cerebro-spinal  meningitis  in  children,  after  acute  exanthemata, 
and  sometimes  afler  injuries,  especially  after  perforation  into  the  interior 
of  the  eye  of  pieces  of  cape,  etc.  In  rare  cases  it  seems  to  fake  place 
spontaneously. 

Retinal  Detaehment  from  C^Blie  Degeneration. — Cystic  formations  mav, 
when  the  cyst-wait  which  is  situated  towards  the  diorioid  disappears  from 
atrophy,  give  rise  to  retinal  detachmait.  Id  general  it  is  impo^ible  to 
differentiate  ophthalmoscopically  between  a  large  retinal  cyst  and  a  partial 
detachment,  except,  perhap,  by  means  of  the  absence  of  motion.  The 
condition  is  found  mostly  during  anatomical  examinatioa. 

Idiopathic  Retinal  Ddachmnt, — There  is  a  large  number  of  detadi- 
ments  the  etiological  factors  of  which  are  unknown.  They  are  sometimes 
observed  to  develop  slowly  or  suddenly  in  people  of  advanced  age,  and  occur 
either  spontaneously  ur  secondarily,  aa,  for  example,  after  congestive  condi- 
tions. Sometimes  liquefaction  of  the  vitreoua  humor  may  have  been  pre- 
viously seen.  Tliese  cases  are  more  frequent  in  youth  and  in  old  age :  in 
the  one  cum-  tlie  condition  is  due  to  a  slow  chorioiditis,  and  in  the  other  to 
senile  df^rneration  of  the  olinrioid. 

Coiif/enifal  Retinal  IMai-hment. — "Walter  has  described  as  such'  two 
coses  wliicli  were  seen  in  the  clinic  in  Ziiridi,  In  one  of  these  a  coloboma 
of  the  oj>tif!  nerve  shciiths  and  nia(^>ii]a,  in  the  other  telangiectatic  chorioidal 
bl 01  k1 -vessels,  were  considertHl  as  tlie  candies, 

Uiiinnl  iHavlnnnii  from  Xfojilnstic  Formations. — Sarcomata  of  the 
chorioid  nut  only  ddui'h  tiic  retina  in  pro]K)rtioii  to  tlieit  growth,  but  lead 
curly  tfi  a  niueli  more  extensive  or  even  a  total  n.>tinal  detaehment,  which 
may  render  tlie  diaijnosis  of  the  primary  aHivtion  ditticidt.  The  belief  that 
the  vaseiilar  neoplasm  rsiii  sei-retc  a  snbivtinal  fluid,  or  that  it  mav,  bv 
jm-ssiiii;  upon  tlie  eliurioidal  vessels,  lesid  to  a  eonsiderable  stasis-hypcrsemia, 
has  given  rise  to  tlio  o]>Inion  that  no  detaehinont  can  be  observed,  the  tumor 
soon  iierfDiiitintr  the  retina  and  ^ro\vin}r  into  the  vitreous  space. 

Glioniula  ol'  the  retina  act  similarly,  esiH-f-ially  the  form  known  as 
glioma  exopliytuni.  The  variety  spoken  of  as  glioma  endophytum  usuallv 
does  not  cause  detaehment.  Less  is  known  coiK-erning  detachment  from 
the  ran'  melastatie  eareinomata  of  the  chorioid.  I  liave  seen  such  a  case  in 
u  ibrty-six-year-old  woman  who  consnltcd  me  on  account  of  decreasing 
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vision  in  the  left  eye.  Two  years  prtivioiislv  a  c-amiiuniatotiH  Iiratat  had 
been  irraovHl,  fullowt-d  In  a  few  wt-eks  1j_v  ft  loi«l  rx'laji.*"-  witli  IrKhirutioil 
of  the  axillary  aud  the  .tupia-clavicular  lyin|ih-glaRd».  The  right  eye  was 
normal.  Kxleriorly  the  U-(i  cyp  tipiH'iireti  iiiKtiMiirlwd.  The  ophthalnio 
()Copc  rL-vciiUsI  olcur  imilia,  Itiit  lo  the  tcm|H>nil  Kiilt!  of  the  optic  nerve  livad 
an  uvnl  patdi  witli  n  longitudinal  (liuim-t^T  of  tlirvi.*  di^ikti'  width,  with  a 
•Diucwhflt  Biuflllcr  transv'tfpso  one,  could  be  sa-u  by  llie  inverted  image.  Its 
color  was  dirty  yollow,  witli  a  lew  dark  ]iiginent-e|>ot>i,  thus  coiitrasting  it 
cuib>()iL-uotiHly  with  the  ruiiiuiudcr  of  the  fundus.  In  the  erect  image  it 
vtub  iooiid  thai  the  retina  covering  the  tumor  protruded  for  front  three  to 
four  diopters'  height  into  the  vitreous  humor.  Small  Moud-vessete  ootild 
be  doiihlfiilly  sei-n  lihiuiu);  Ihmujfh  the  eftitic  of  the  niag$,  u-hieh  froui 
(heir  rarnifiealiou  were  evidently  not  rttiual  iu  cbamctcr.  The  jjcrimctor 
sbuwvct  a  oorrctupoiiiling  defii-t  tlmt  mniL-  eUi^-  to  the  |K>liit  of  fixation. 
CcQlntl  viiuon,  whiuh  woa  uniinpruvetl  by  lenM-s,  had  tulKti  to  oiie-tu'entieLh 
of  normal  (j^).  I  unlicsilAtingly  diugnosed  metastatic  cborioidal  cnrci- 
noins. 

Two  weeks  later  the  patient  returnetl,  blind.  Floating  opacities  could 
be  seen  in  the  vitrcouci  hiinior.  The  retina  waa  detache<l  downward  and 
towards  the  temple  and  hiil  the  tntuor.  Alter  another  two  weeks  the 
jHilient  reported,  eoniplainin}^  nf  an  milH^nible  pain  ^ititatcd  in  oue-half 
of  the  hend  and  in  the  c^'c.  Inlni-cHMiliir  tension  watt  incncua^-d  to  pluH  two. 
Tlie  retinal  di-tiu-lmicnt  wa»  total.  On  ac(K)tint  of  the  [mild. en iicleatioa  was 
proponed.  This  was  |;Indly  lu-eeded  to,  and  w'a.s  foltoweil  by  instiuit  relief. 
Two  njoDths  later  the  patient  died  from  the  original  discaw.  One  of  the 
sections  through  the  whole  eyeball  ie  pictured  on  Plate  XVIII. 

A  second  wise  whieh  I  oh»crve<I  was  unltjiie.  This  wiis  one  of  a  wtiiial 
detflehmeut  timl  developed  slowly,  almost  coiieeutrindty,  and  iu  a  t^um- 
paratively  brief  [(ertod  of  time,  in  an  eye  with  precorneal  pigmented  cam- 
Donm.  Total  li1iiidn<»s  soon  ap|>ean?^.  When  the  {Kiticut- — a  thirty-o»c- 
yrar-old  hiftel-keejx'r — <x>u.'<tilted  ni«  in  188.3,  llie  corneal  tumor  wiih  visible 
on  the  right  eye.  The  nnin,  a  stupid  Kiibjeet,  wan  iitmii^ly  built,  had  never 
been  eick,  and  hud  come  from  healthy  parents.  He  8tat(.il  that  years  pre- 
vioitsly  he  had  been  struck  on  the  rij;ht  temple  with  a  bwr-glnss.  There 
was  no  acar.  He  attributed  his  affixrtlon  to  this  injury,  and  thought  (hat 
sinw  the  awideiit  a  nothilo  had  foniU'd  on  the  eye.  No  other  history  could 
be  Kut  from  him.  Long  (tfter  opcmtin^  ujion  him,  he  told  me  tliut  he  httd 
Iw'kk;  prevloiLUy  coimihed  me.  I  n^^iUtiiKil  that  I  had  M'en  him  in  lii)^l 
aud  had  then  Ibnnd  u  wart-like  elexiition  on  the  cornea,  the  nature  of  which 
was  not  elenr.  Another  entry  In  my  case-book,  made  in  May.  1882.  phowenl 
that  at  tite  time  of  this  vit^it  there  was  a  brown  tumor,  of  the  size  of  a 
bemp-eeecl  and  of  etjft.  (xi»»iEitem-y,  situated  on  the  temporal  side  of  the 
oomea.  Central  vision  in  this  eye  vean  greatly  impaired.  The  ophthal- 
ninsca|)c  re\'eaU>d  a  ring-shaiml  ctrcnmpapillury  detachment  which  on  the 
tcnipoml  aide  lutchid  close  to  the  macula.     Thia  dctai'hmcjit  was  most 
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devdoped  Jowiiwraid.  and  surruuDded  the  optic  nerve  bead  Uke  i 

At  thil  time  T  cciiuwlpred  the  utsc  u  uoe  of  rml^out  Inmor,  and  ooced  it 

BB  bsDg  a  probobU-  pnci>n>c«l  pigniMit«-J  mtboow,  propoftng  its  nsnovaL 

At  tlie  time  tif  the  n^ppcamnce  of  the  patimt  id  1883  the  tumor  «rw 
found  to  Ik  the  sixe  of  a  ]>««.  and  va»  yellowiah  btwrn  id  color  md  mA 
Inira-^jailar  u-ti«iou  was  reduc^.  The  anterior  dmnber  ms  deeper  ifaaa 
nurnial,  snd  tl>c  pupil  waa  somewhat  larf^r  than  that  of  the  ielIoir-e^i& 
The  iris  rcncttvl  slugpnlily  (o  liglit.  A  gray  reflex  deeplj  sttnftted  behind 
tfa('  pupil  t-oiild  be  indi^in'tly  ^m?ii  with  the  naked  eye.  Then  was  a  total, 
fuooel-shaped  detachtnTDt  of  the  trtitm.  Vision  was  irdoced  tu  light-per> 
eeptioD.  Id  &pit«  of  this  the  patient  wae  mK  cmudotu  of  being  Mind  in 
the  affected  eye,  and  was  f^ieatly  sstonisbed  when  I  demonMnttd  it  tu  him. 
At  that  time  my  diagnosis  was  pt«a>raa]  pigmeoted  earaonn  with  littk 
pigment  (since  some  parts  were  hrown,  others  yeUow,  and  otbers  almasi 
while,  and  the  consistency  MC-oM-d  tu  U-  tliat  of  a  saieotna),  with  total  de- 
tac-htupDt  of  the  retina.  I  rtcumnii-iKlM]  rauoJestiua,  tu  whtch  be  acxxded 
after  some  roluctanoe. 

A  good  tKctiofl  of  th?  n-efaall  in  shown  in  Plate  XIX.,  whilctheappfar' 
ance  of  the  tumor  can  lie  seen  in  Plate  KX.  The  hi^tolugical  diagooni^  of 
the  tamor  was  not  sarcoma,  bat  pigmented  carcinoma,  which  eateJy  wus  not 
to  have  bwn  fKp«-I«l,  in  view  of  the  pntii-iit'^  youth,  the  soft  oon,*t«t«K'y  of 
the  jj^owtb,  aixi  m  pixmeuUtiun.  Its  n\ov  developmeot  and  its  i>oor  >'as- 
oular  mipply  alone  nii|^t  have  pointed  towards  a  correct  cUttica)  diagnostsi. 
The  whole  maiM  had  a  conntviive-ti^mie  stroma,  in  which  blowl-veweb  were 
embedded.  lu  the  interstiws  of  the  stroma  lay  OMts  of  epitlielial  cells, 
which  in  places  were  pigntL-nlal. 

What  makes  this  case  ua!<]ue  is  that  it  was  a  pnrely  precoraeal  grvwtb, 
ori^oatiitg  soluly  in  the  cornea  and  covered  all  over  hy  Bovmno's  layer 
and  tfie  (.>pithclitim,  while  all  other  caecH  of  MMntlnl  prccomnil  tamots 
thus  br  reported  have  started  fmm  tlie  limtitui  and  have  gradnnlly  grown 
over  the  (wmea.  Tlio  form  «(  dctachnicnl  a^i^mponyin^  this  gmwth  also 
wiw  iiiM<]iic,  aa  it  d(M^  mtt  wem  [(wwibk-  to  conoM't  it  i^nth  tlte  injury  re- 
ceived yenn^  previously,  ginoe  when  be  was  linl  wen  iu  ISSl  liis  vittion  wh!) 
iotact. 

.RdiRoi  Dtiaehmtnt /rom  S^ubrainal  (^tticavuiL — Subrctinal  cysticeiraa 
by  its  growth  aa  well  as  by  it^  movements  produces  proccatra  of  irritation 
whicli  eoon  l«ad  to  detachment  of  the  retina.  Thii^  dotncliment,  althoogb 
BOOH  o[>a(itie,  usually  allows  a  itJiining  reflex  to  be  seen  from  the  place  where 
the  cypti.-K'rciis  n-sta.  Moreover,  mcinbranooe  o[>acitJe9,  with  an  almoi< 
ohanirtiTiv^tic  syeteni  of  folds  and  stripes  that  tremble  when  the  eye  movta, 
develop  in  the  vitreous  humor.  This  <:ymptum-comp1ex  renderti  the  diag* 
nona  of  snbretinal  ej-sticercus  almost  certain  for  the  exiBripnced  oliNMrer. 

Although  hiKh  grades  of  retinal  dctuclinicut  can  be  diagnosed  with  the 
naked  eye,  and  althaugh  they  have  i»wn  «■  dctcrminLd  during  prcophthal- 
mOBOPpic  limes,  it  is  uauully  iwccasary  to  make  a  careful  ophthalmoeoopio 
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eiEnmination  in  okIct  to  bo  cerniin  of  the  diagnoeLi,  mdoc  externally  riotice- 
bIjIc  symptoms,  siich  as  reduced  t^naioii,  ilw?p  anterior  chamlwr,  dilatation 
of  tlie  pupil,  and  aliig^ULiiess  of  the  iris,  ari:  uut  nuEtickot  signs  for  a  defi- 
nite opinion. 

Wlion  examining  the  vitpeotis  Inimor  of  an  eye  witli  detacLuent  of  the 
retina,  flimling  oiiat-ittc^  ure  gcnemlly  foniKl.  In  a  certaiii  direction  sudden 
diucolorulions  of  the  fundus  can  be  recognised,  the  discolored  acta  apinniring 
of  n  drill  ix-<l  or  gniy,  gmy-grwn,  or  btuii^h-white  eolor.  In  this  [mrtion  of 
tlic  fundus  the  thamctcpistic  rumitiaitioos  of  the  dark-red  or  blftckish  Minal 
vessels  can  be  recognizwi  by  caireful  focussing.  Trembling  motions  of  this 
diawlorwl  part  of  the  retina  and  uf  the  bent  uud  interruptwl  bliKMi-vpHrcIs 
upon  it  can  also  be  obwrvt-d.  Tin-  diUcri-nt-o  betueeu  the  refraction  of 
thia  place  and  that  of  the  ndriiinl  portion*  of  the  fundus  is  efcp«ially  im- 
pnrtaiit  in  making  :i  diagnosis  When  the  eye  is  emmetropie,  the  dt'taelicd 
jMirt  becomes  liypermetropic.  If  the  eye  be  myopic,  tlie  detached  arcii  may 
become  low  myopic,  emmetropie,  or  even  Mtghtly  liypermetropie.  If  the 
eye  be  iiy[iepmetropic,  the  detached  area  will  Itecome  more  to.  When  tlierc 
is  a  tear  in  the  dclaihed  [lortion,  th<>  chonoid  oin  be  seen  through  it.  AVheti 
Ihc  lens  is  catui-actuiis,  the  impiiirnl  1  ight-wnee,  the  disturbed  projection, 
and  the  ^onncs8  of  the  eyeball  are  all  useful  guides  as  to  the  diagnosis  of 
the  condition. 

The  prognosis  of  retina)  di>tachraent  i«  gonerally  very  Iwd,  )>erniBiiont 
restitution  of  vision  being  (ibt»im'<l  in  the  rarest  of  instuiico^  The  rai«t 
jfavomblc  chm«  are  thoM?  which  develop  with  albuiiiimirie  n-tintlis,  during 
pptgiianey,  inflamniatoni-  aHwliims  of  the  ehorioid,  difitiirl>etl  ein-tdation, 
diseases  of  tlie  orbit,  und  tfnumatism.  l-'rogno^is  h  had  when  the  detiteb- 
lucnt  h  dependent  upon  myopia  and  in  idiopathic  cases.  Partial  detach* 
inentx  nii»y  remain  stiiiiniinry  for  a  long  lime,  or  may  change  their  hjcality 
hy  linking  d(v|KT  and  ihiiK  give  risi-  to  a  jiaviing  improvenieut.  Any 
huped-for  lavomble  result  u  made  still  nioro  unoertntn  hy  the  fa«-t  that  most 
palient.'i  wait  n  long  time  before  they  seek  help,  because  the  dieeasc  often 
develops  slowly  and  causes  no  pain. 

As  may  be  seen  from  the  foregoing  remarks,  the  treatment  of  detach- 
ment of  the  retina  is  one  of  tlie  moft  thanktesH  lat>ore  uf  the  )ihysieiau.  It 
is  iherefore  not  Bfitoni>hirg  that  in  the  coiirHc  of  time  many  diflcrcut  a-nw- 
die»  have  been  iise<l  and  the  most  di%'ersc  surgical  nuiwnres  trie*!.  For- 
merly the  entire  antiphlogistic  apparatus  ^wk  brought  to  boar  on  tbis 
disease;  and  it  is  done  sometimpB  to  thiu  day.  Veiiespction,  cnpping, 
aetons,  sinapismis,  vesicants,  irritating  foot-baths,  depletion  hy  means  of 
leeches  or  tlic  artilielal  leech  of  Heiirtolonp,  have  all  been  tried.  Of  the 
dnigs,  iiien-nn.-  and  the  imliilcs  Iinvi-  l>e<'n  used  both  externally  and  in- 
tomaily.  To  these  have  been  added  diaphorelic  measures  hy  moaiiB  of 
teas,  wood  extracts,  jaljonnidi,  9alic>'late  of  sodium,  and  injections  of  pilo- 
carpine. Placing  the  patients  in  dark  rtxims,  with  r<:*t  ou  tin*  Imdc  and 
compress  bandages,  has  also  been  ui^ed.     Unlbrtumitely,  the  results  tliua 
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gained  have  Wen  ciiniimjKtrtiuiintc  to  tbuae  of  die  tedious,  paiciful,  nnij 
eveu  dangerous  trcotineiits  ciiiploywl,  m  tlint  Giilcxowwkl,  iu  1887,  Btaled 
that  by  tliesc  uieuus  lie  fiad  ttxti  cured  but  ac\'eii  mit  of  tievm  hunHrrd  and 
eiglity-nine  vtmcs,  and  tbftt  uf  these  only  n  Poiiptc  hud  trgainotl  fuDtrtion, 
while  in  the  otlicrs  ibc  wlina  had  eiiniily  become  readapled. 

In  1859  Sifbcl  |in>[H.isi-d  ■*tir^jWI  interierei>oe.  tie  introduced  the  plan 
of  tapping  tho  r4iibn:tiiiiil  fluid  by  n  ptiiicturt-  iu  the  sclerotii.'  and  fhoriuid. 
Iu  186:{  von  Grepfe  recomitiemled  diseiwiion  uf  the  retina,  and  up  tu  18l>4i 
had  employed  it  fifty  tinira.  By  tin's  nimtiH  he  ublnim-d  iinprrwcruL-nlA,  1ml 
they  were  uot  lastinj;.  Bowman,  Arlt,  Sccondi,  dc  Wceki-r,  mii)  otbfi>  ac- 
oe]it4!<]  tliia  method,  hut  had  no  butter  n-sults.  Tlw  nictliod  iiw-d  was  ihal 
of  intpnducing  a  neetllc  from  in  front,  the  plan  being  bssc^  tin  the  favor- 
able effect  of  spontaneous  rnpturra  of  ibe  reiina.  In  accordance  witli 
Grizoa's  (Paris,  1877^  coramunieatioii,  de  Wecker  tried  by  means  of  his 
"anse  ft  filtratiou"  to  pass  a  Bnc  gold  wire  througli  ibe  sclerotic  and  eho- 
rioid,  till  Bn  to  allow  the  L^titiniially  collecting  subretinal  fluid  to  be  draioL-d 
and  thus  to  help  ihe  readaplatiou  of  the  retina.  This  mettKNl  nnl  only 
proved  nnsuecfssful,  but  was  e^'cii  dangt-rous,  producing  sympathetic  disena* 
iu  the  fi'lloiv-cye. 

In  IKtfO  Galexowski  advocated  the  pUn  of  entering  a  catgut  under 
the  reciiiii  and  siitrhtng  the  retina  to  tlie  chorioid,  as  well  as  bin  earlier 
rocommeiidntiou  to  bail  the  retina  into  a  scleral  wound,  yo  coDsden- 
tioiM  and  cxpericnevd  opbtbutmologihi.  oiuKI  toUow  such  counsel.  Ttie 
same  author's  plan  of  aspiration  of  tlic  subretinal  fluid  with  a  Pravai 
gyrtn}^  has  found  very  few  followers.  Later  dc  Wecker  iuodifie<)  voa 
Qractii'a  nictliod  of  di»<:i»sion  and  eouibiued  it  with  SIcbelV  plau  of  |Hino- 
turc,  by  di«eisflion  of  die  retina  from  beliiiid  after  a  previoos  piiucture. 
The  oi»emtion,  however,  was  devoid  of  good  results,  and  sometimes  waa 
followed  by  ver\'  bad  ones,  so  that  he  has  acknowledged  the  danip?r  of 
this  nietiiod.  Dislaceratiou  with  two  needles  was  advised  by  liowiuao, 
and  was  porforniwl  iu  a  manner  similar  to  de  Wecker's  o|)eration  for  mx^ 
ondary  eacarnet.  The  it*iiits  were  meagre  and  valueleis.  In  1872  iridec- 
tomy was  proposed  by  GaJezowski.  Il  was  then  highly  recommended  by 
Cn*laJdi,  aad  often  tried  by  Wcalhofl",  Betln;ini<;ux,  Gross,  and  othere.  Itf 
siimtwii'',  liowovcr.ilid  not  eruxHiragu  imitution.  From  the  above  it  isr-lear 
that  nil  those  oiiemtive  mensurt^s  have  yielded  few  good  results,  and  canttol 
be  used  to  make  the  prognosis  more  favorable. 

In  1872  Galezowflki  pro|K)scd  tlic  method  of  injoetious  of  tinclurr  of 
iodine  into  the  subretinal  spaoe.  Aliadie  saw  one  ejiw  of  cure  after  such 
ao  inj«:llau.  Several  linie^  however,  he  hnd  bad  resnits,  oanstng  him  to 
employ  Lugol'a  sottitiou  iustead,  aAer  having  first  alloweil  die  subretinal 
fluid  to  escape.  In  1889  Dubariy  Ibiiiid  no  favorable  resnlt*),  whih-  Gelpkc 
during  the  same  year  re|H>rteil  one  lUiith  from  mcningitiit  following  an  in- 
jection of  iodine,  made  under  HiitiBcptie  precautions.  During  1889  and 
1890  Schoier  materially  modified  this  method,  adapting  it  to  the  Leber- 
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KortletiHoa  ttieorv,  and  emploved  it  aa^idiioiiiilv.  He  made  iDJections  into 
the  preretinal  space,  in  order  to  tear  tlie  fibres  iu  tlip  vitreoiin  huraor  aud 
to  produ<^  an  adhesive  retinitis  ivhich  might  counli^raot  tho  traction  of  (be 
rfiriukiiig  vitreous  uiass  and  favorably  influvnci'  the  absorptidii  of  the  siih. 
retinal  Quid.  From  uspcriuivuta  on  auitruila  hu  itonsidcn'd  tlie  tincture  of 
iodine  to  lie  tlic  bc«t  rcnicdv.  He  had  a  s|iectnl  ioMtninient  made,  consist- 
ing of  a  Pmvflz  syriogc  with  a  small  knife  for  the  cutting  nf  the  vitre- 
ous baiidg.  At  the  same  time  he  injected  a  solultuti  uf  twenty-five-hun- 
dredths  of  biniodide  of  nicrcui^'  anil  two  and  liftv-hundnfltltK  of  indide 
of  sodium  in  tvrenty-five  jiarta  of  diHtilled  water  Into  the  rausclts  of  the 
baek,  ]»PtHvding  its  injeetion  by  an  inJMtion  of  morphine.  He  praises  the 
Ja\'und)le  ftfect  of  this  preparation  of  memiiry.    The  patient*  thus  operated 

were  Imndaged  for  a  week  and  kejrt.  on  tJieir  backs  while  mydriasis  was 
^ataEained.  In  1892  Schonleld  gave  a  r4»umf  of  the  eases  operated  op 
after  Seholer*fl  method  in  the  clinics  of  I'lliiger,  Maklakoff,  Coflt'r,  Du- 
four,  Mooren,  and  Sehweigger.  Id  these  statisticM  there  were  nearly  one 
hundred  eases,  with  twcuty-tlirec  immediate  sufasw-a,  though,  of  course,  the 
time  of  observation  was  too  brief  to  allow  of  any  coueliiitiuns  m  to  ibe 
valaeof  the  resnlte. 

In  1H9-1  Gillet  dc  GrandmoDt  described  the  cure  of  a  myopie  detaeh- 
ment  by  electrolysis,  though  de  Wcckcr  aud  Maeselon  two  years  previoiialy 
tad  ivcommend<^tI  gal vano- puncture.  In  18!)5  DeutseJimann  proposed  two 
methods,  both  l«L>*ed  ou  llie  I^bei'-Nordenaon  theorj*.  The  fii-st  wa.i  tti  cut 
the  vilreoiis  Imndw  extensively  and  let  the  subretina!  fluid  escape.  To  this 
end  be  entered  suljeonjiinctivally  a  dcHiblc-edgrd  linear  knife  through  tlie 
sclera,  chorioid,  and  retina  into  the  vitreous  s|iace,  and  pushed  it  to  the  oppo- 
site side  of  the  eyeball,  withdrawing  it  eurvfully,  and  cutting  to  Ixtth  sides. 
Hh  aim  wait  to  evacuate  the  suhntiuul  Huid.  to  cut  the  n'tina  in  two  plaees, 
to  incise  the  vitreous  lands,  to  ivlcoac  any  preretinal  fluid,  and  to  fret*  the 
retJDQfio  that  it  could  be  pn^ssKl  aguln^t  tin-  cliorioid  by  ihe  pr^-rcliiml  fluid. 
In  1895  Jacncke  reported  ten  enM'^  uperalid  on  by  tliii^  methoti,  and  ii(att.Hl 
that  in  the  majority  the  retina  was  rendnptwl.  Here,  na  heforc,  however, 
the  time  of  ob^-n'ation  was  loo  brief  for  any  deiinitejud^eot.  Deutsob- 
HUiuu  himself  wani:*  against  to-^  enthusiastic  hopjj,  FTie  second  measure, 
that  of  lapping  Ihe  subn-tiiiHl  fluid  and  iujectiog  the  vitreous  humor  of 
the  rabbit,  is  not  necessarv-  to  diwHiss. 

From  all  thit*  it  woidd  appear  that  n|ieratirB  ueflfores  [nvmisc  little 
help  in  detadiment  of  the  rctiua,  Probably  the  best  tliat  cui  be  dono  in 
high-grade  pmgressive  myopia  is  to  enjoin  tJio  greate«t  care  of  tlic  eyes  and 
the  avoidanif?  of  any  congeetiou  to  the  head,  end  to  have  the  iiatient  lead 
s  tcm|»erate  life. 

In  quitt;  rtx^ent  code*  in  strong  people  local  depletion,  rest  on  the  back, 
and  a  eoinprws  Imndi^c  for  a  eouple  of  weeks  may  be  employed.  If 
then?  18  no  change  after  this  time,  the  ease  is  hojieleBS,  DiaplioreaiR  by 
moms  of  ityectioDS  of  pilocarpine,  with  Samel^Iiu's  oompresa  bauda^  uud 
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rest  on  tJic  hnck,  i»  eumHiiDcs  Bcn-icvabk.  To  tills  taigbt  be  added  the 
makin};;  of  one  or  nion?  punctures  ul\vr  viwi  Gnw;r«"."i  riM'tlitid.  Wilii  regard 
to  tbe  mure  important  opcrutive  momurcis  riirthM'  cx|]eneuoe  tiitist  he  ob- 
tained iM-lVire  jiidgowut  ran  be  jiasscd  od  tliciu. 

OUOUA  OP  THE  RETINA  (OLIOMA  RZriNjR). 

GlioDin  of  the  retina  Is  a  nuili^istit  intra-otnibr  tumor  found  iu  itt- 
Jaocy,  wliicli  starts  from  the  ri-thia  uiid  after  n  iK.-riud  of  intra-octitar 
gron'tb  leads  throtigb  iucirascd  prcwun:  to  cclatsia  (letsd  fnH|itctill/  to  irido- 
cyclitis procefises  with  temporary  ttbnukagv  of  tho  L-yt-lKill),  ptcrciing  ibe 
eyfiball,  with  a  constant  tendency  to  lot-nl  rolaiiww  and  metastases,  tintil  it 
finally  kills  llie  patient  in  from  two  to  three  years'  time. 

This  furmiilatioii  of  what  wc  call  ;;lionia,  however,  dates  bock  only  tu 
1853,  wIk'ti  Viivliovf  Inaiigunit'ed  the  doi'trlne  of  the  ntMiroglia.  Althoiigli 
«jeli  a  cementing  subBtnncc  had  been  previously  dwcrilHii  by  Kc-il,  Vilbrs, 
and  Keuffl,  it  wa«  thouffht  to  be  a  fibrous  twsiip.  Vircbow's  glia,  a  wiui- 
fluid,  granular  cementing  substance  witJi  niifhii,  iviia  opijostd  by  HcnW, 
Jiruch,  and  otlierfi,  but  was  ainfirmcd  by  Bidder,  His,  uud  utbcr  itbswrviTs; 
■while  Simon,  Kleisc'hl,  Oolgi,  GerlaHi,  and  Klebs  lave  all  declared  it  to  be 
genetically  ideulit-al  with  the  nervims  vlwuenli',  differing  in  function  only. 
At  present  Virehow's  gliu  m  nx.-ognized  by  pn»btibly  all  liistologists.  Neu- 
roglia i»  Ibuitd  in  tlie  bniln,  in  tliv  spluiit  iiiediitta,  in  tlio  cooaritioi,  in  the 
retini,  in  the  oeoiistio  nerve,  and  in  the  coecygcal  and  siipra-rctuil  glaiid& 
Diffuse  hyperplasia  of  the  nenro;r|ja  prodnoes  hyi)erlropliy  of  ihe  organ 
concerned,  while  rirciim6cril)ed,  tumor-like  hy[)erptiL^ia,  aceordiug  to  Vii*- 
chow,  IbrniB  gllouata.  (ilioninta  may  be  foimd  wherever,  in  the  normal 
oomlitioQ,  there  is  neuroglia. 

There  in  uo  doiibt  that  gliomata  have  ooeiirred  in  the  oounie  of  the  pa^t 
centurict^  uiitl  liBvc  been  observed  and  treated.  Yet  the  dcHrlptions  are  so 
imperfect  and  tho  nnmot  arc  so  confusing  that  it  is  impossible  to  state  in 
which  OLSCt,  the  oundition  a^  imder!>toud  now  was  seen.  Such  c-sists  are  re- 
ported by  Paviu9,  Fabricius  Hildanus,  Tuljiins,  Muase,  and  others,  and  by 
them  were  called  fungus  ocult,  excrescentia  fuiigosu,  cxupbllialmia  fiing<>«a, 
tumor  canoroBUft,  caiifer,  et<^.  The  ease  seen  by  Bartbolinu*»  in  iy65  inny 
he  included  with  moderate  ccrtninly  to  have  been  one  of  gliomii..  He 
adviswl  liie  removal  of  the  growth  witli  the  eye,  "  ne  jwr  nervos  vitiuni  ad 
eertbrum  piTvenireU" 

Willi  ilic  beginning  of  this  centurj'  examples  have  aji()ear«l  in  litera- 
tnrn  which  can  with  more  certainty  be  looketl  upon  as  gliomata,  and  it  is 
tlie  merit  of  Hintcblioi^  to  have  sifted  them.  He  iia<I  the  rare  nppiirtimity 
to  examine  sitccimeu!*  uf  the  <-lii»siral  growths  i»f  nid  timos  l*''i'*<rvtil  by 
Johannes  Mutler  in  tlie  Berlin  Mu^tim  ;  l)e«tdes,  he  hual  a  large  muteml 
from  von  Graote's  clinic  and  his  own  practice.  The  results  of  hi*  exami- 
natiomt  he  gathere<l  together  in  lits  monograph,  "  Der  Marksehwamm  der 
^'utzLaut,"  18i!9. 
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The  first  good  d«6cnptiou  of  gttonui  was  given  lo  1809,  hy  WapJrop, 
It  van  baiwil  on  seveuU<«Q  cases  oLmtviiI  uudcr  the  oanie  of  fuugiiH  hama- 
todei;,  tlip  inuligiiity  ol'  wtik-ti  lie  ti-i-U  knew.  He  a\m  iukIim^uknI  Uie  uiiture 
uf  iiieULHlu^H  ill  the  likiilK  and  (.-vcii  tl»'  uri^iii  uf  cLr  growtli  iu  the  rcliua. 
His  lUK'liings  vivTv  acLvpK-il  by  S«iin(iri-[«,  Astlcv  CtrnjH-T,  Paiiiiucu,  PocUcIh, 
Miu?k«i);[ii-,  Linkc,  and  otbct^.  In  1S(K>  Burtis  tcrtiuxl  Midi  tumors  tuogtw 
mnliillnris.  Abemethj*  nnnicd  them  ratlin llnry  i^aiivdmala,  wliilo  Mniinoir 
made  a  dislinclion  l>etwetii  fiiiigiiii  inetliilUris  ami  fungiie  bniuatodes,  apply- 
ing tbe  latter  name  only  to  very  vascular  gro^vtlis,  and  perhaps  to  what  are 
now  cjJled  sai-cunuita. 

In  1819  tjifjiiiw  iulrudui.'ed  the  namo  E>au>p)utl<)id,  whioh  was  aooepttKl 
by  Siclid,  Itobiii,  and  nuMi  Frt-ncU  phynidaiiK.  HoujKr  s^iokc  of  ne|^iali>iiui, 
aiid  Cniigc  of  ciKvplmloiim. 

TIk;  (■wriw.'t  i»HW]>tiuii  of  Wardrop  aod  his  eticccfisors  conoeniing  tlie 
origin  of  the  glioma  in  tlio  rvtiuu  vrua  later  forgotten,  and  the  tuottt  variixl 
orgaus  were  named  aa  its  origiual  scat.  In  moderu  times  tlie  works  of 
Virchow,  Hirselibei:^,  vou  Oracfe,  and  others  have  proved  tbul  tlie  t-splana- 
tion  given  by  Waitlrop  m-iw  the  only  cornnct  oite,  mid  that  ititm-octdar  glio- 
raata  always  spring  from  the  wtinn.  As  tlicir  si]»e('ial  origin,  the  inn«r 
granular  layer  is  uwiaily  nieiitioiie<i.  It  poenis,  however,  that  it  may  arise 
from  dISerciit  layers  of  the  retina.  I  liave  twea  a  glioma  in  i(s  earliest 
stages  startiug  from  Imth  granular  laycra. 

The  growth  of  mien)i»npi<-al  Hcience  at  first  did  little  to  dear  up  the 
nature  of  glioma.  The  obKervations  of  linngcnlMHrk  and  Robin  on  the 
identity  of  the  glioma  eloiiteats  with  tha-K  of  tlu!  granular  layer  gave  rii^e 
to  Siohel's  incorrect  teachings  of  pwiido-cncepbaloid,  which  brought  con- 
fnaon  into  our  knowledge  of  glioma  whidi  partially  (Viiitiniiee  to  this  day. 

Glioma  of  ilie  retina  may  develop  under  two  Ibrius, — uonicly,  as  cir- 
mnisTj-ittcd  glioma*aad  as  difTutx  glioma.  The  former,  whidt  is  found  ia 
niwst  va<KX  and  whioli  grows  fntm  the  retina  oa  ft  fnnuir,  may  eithfr  extend 
forward  into  lh<^  vitreous  humor  (glioma  endophyhim)  or  piLW  boekwnnJ 
into  the  subretinal  space  (gHoma  exo|ihyt«ni).  Ka«rU  mny  sooner  or  later 
produce  detachment  of  the  retina. 

With  glioma  eiidophvtum  a  detaehmeut  is  hardly  ever  seen,  and  rarely 
is  it  found  with  diffuse  glioma.  With  glioma  exoph\tum  it  is  usual  and 
of  high  degree.  Glioma  may  very  early  spread  lietwojdaslioilly  into  the 
chorioid  and  the  opiic  nerve,  though  ihiM  more  ruivly  tukt-a  ])laee  by  eon- 
thiuily  than  by  iliweniiuation.  R(^n.^ive  meUiniorphu^-:!),  too,  may  oo'ur 
very  early. 

Concerning  its  anatomical  growth,  I  distingiii^sh  three  formn: 

1.  SimpU  O'fioma  of  the  Rdina. — This  name  I  give  to  those  forms  iu 
whieb,  as  is  u-iual,  regressive  metamorphoseB  oocur  very  early,  and  whifh, 
Btartinjj;  in  the  nucleus  or  in  the  protoplasm  or  in  both,  produw  nudons- 
death  in  the  eell-t.  These  cells,  which  SM-el]  and  finally  liw^imte  necmtie, 
uw  uo  longer  be  sUinuJ  by  lioiiuatuxyliu.    It  ia  generally  the  oldest  paiis  of 
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tbe  growth  which  succtioib  to  thtg  nonrobiosiis  and  in  whidi  tb 
of  the  regrwisivp  metamorphosis,  such  as  fady  degciiiratioo, 
cusi-uim  or  colloid  degeneration,  aod  htematc^euDUs  j>igmentatM)a,iN 
The  blood-vessels  of  theme  inrtH  degt'nemte,  their  walla  grow  thicker 
exhibit  a  oolloid-like  d(^'g<;iii'rflti<>ii,  whik*  d^ath  of  their  eodoibeliim 
pliiop.     Dtiriiig  this  tiiui-  iiiori'  or  Ih>»  pmruM-  hemorrhages  occttr.    In 
of  tiiesG  dt^nenttive  proce^MS,  the   tumor  coDtluucs  ^rvwiog  b 
direolloiLi,  gradually  filU  the  t-yehidl,  aod  iiuidly   niay-vxii|ilitibftlnk 
reach  a  very  large  sin;.     Id  such  tumors  trc^h  glioma  cdle  (ataiwd 
hipmatoxyhii),  mixnl  with  cells  in  diCTereal  stages  of  DOcrohicMis,  an 
Itftwpcn  tlietn  pati-hes  of  prodiKTtw  of  rcgreasive  raetamorphoeb  of 
kinds,  extravasations  and   ichorous  miwse*,  fan  be  seen,  while  the 
vessels,  n-hich  have  tliickened  walls,  are  partly  obliterated  or  putlv 
aud  wtalie.     I  have  also  found  diverticula  and  rotia  inirabilia. 

2.  Glioma  Hetinx  Ltixiiriatui. — This  tcnii  I  applj*  to  a  rarer  geof 
gltomala  !n  which,  for  u  \i>ng  {x-riud,  rvgrv-^iAivi.-  uit.'Uiriiorphoaes  are  tut 
served,  or  voiioeni  mily  vm-  small  {wrlioiis  of  tlw  growtli.  In  sudi 
all  tho  oell^  remain  rr<>st)i  nnd  ntivcand  con  be  stained  with  bcnuioxjrl 
Tlieiv  blood-vessels  show  hardly  any  eigos  of  degenemiioit.  The  tai 
usually  preeer%-e  comparatively  much  looger  the  ramifiisttoD  of  the  bl 
vessels  that  in  chamcteristic  of  young  j^liainata.  Tberp  arv  no  targe 
orrliage;.  These  tumoi-s  grow  relatively  qnickly,  nnd  in  seetioiw  i: 
utiirorni  from  tlieir  original  site  to  the  nige  of  the  exophthalmic  mta*.  I 
have  depicted  such  uii  exc-ntcratcd,  injected  exophthalmic  glioma  wjm 
hixiirinns  on  Plate  XXI. 

Thia  twofold  manner  of  anatomical  growth  has  also  b«efl  obaervidii 
other  tumors,  especially  epithelial  carcinoma  or  cancroid,  which  sooietitnis 
undergfws  n'grehsive  metamorphosis  and  fijrms  u  so-oklled  roHeiit  oka. 
ttmt  nlocratii-s  in  jxirts  and  <M>ntiniie»  growing  in  the  pt.Tipher)'  (carcanooi 
epithpliale  planum).  In  rarer  eases  of  regressive  epithelial  careioojna  mcti- 
morplioscs  do  not  occnr  for  a  long  time.  They  oontioue  spwMiting.  ajijwr 
fiTsli,  and  may  even  develop  a  condition  known  as  periido-)iapil)u.-  ou  tkir 
surface  (carcinoma  epltheljale  luxurians  or,  perha{><,  papilliferum).  TV 
same  twofold  maimer  of  growth  can  be  observed  with  tul^ercutoiH  graan- 
latiuiiB.  In  iiiuHt  of  these  casi>«  caseous  degeneration  with  the  formntioo  »i 
tubercular  i/ihvra  ri'sult».  hi  other  tyiics  no  regiwaavc  metamorphosiii  takn 
place;  tliey  continue  growing  liixurinntly  to  a  considerable  eiie,  are  filWd 
with  new-fijriiitil  bliMxl-vc^w'U,  and  Aomelimes  fonn  false  papitis  on  thf 
Siirfiuip.  I  hnvo  removed  siu-h  a  growth,  which  made  an  excelk'nl  ^peeimcu 
of  such  tiilH'nrnlar  new  formntioHs,  from  tlie  rt^ion  of  the  lacrTi'mxl  sac.  I 
term  these  cases  grantdniiin  Uilx-rpiiliisiinj  luxuriaR.«  iMpillifemni, 

3.  Cri/itfo-d'Hoiiui  oj   (he  Itetiuti. — In  extremely  rare  inst.ineuM  gl 
may  exhibit  a  different  ninnner  of  gmwth.     At  first  faich  eiiarR  gr 
the  first  type,  enter  the  vitreous  elmmt)er,  and  may  fill  the  eyehal!  si 
disM'niinated  into  the  chorioid  and  the  optic  nerve.     They  then  undc 
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regressive  mctoniorplKHKis  from  a  tviKlency  of  tlieir  own  whicli  uiay  be 
AvoTvd  by  iiiflaintiiaUiry  pfxx»««t.'6  in  the  t-jt-eball,  audi  as  irklo-cyolitw  am! 
ehrouio  pnnoplitlialraitis.  After  line  primary  gruwtli  has  tlius  degenerated, 
the  fluid  parts  ol"  the  eyeball  may  be  al)«jrbfd  ami  tbi-  eye  shrink  iu  coii- 
se*iiience  oi'  ilie  iiiflamraalory  prooc«»w,  so  that  it  presents  the  picture  of 
progresaive  bulbar  atrophy  or  anterior  t>r  complete  bulbar  |i)itii>8ii).  After 
a  varying  interval  the  dwseniinated  jKiteheB  iu  tlie  cboiioid  or  optic  nerve, 
or  in  Ixitli,  begin  to  gmw  again.  They  then  fill  the  eyeball,  increase  ila 
size  again,  btvnk  tlirough  Jl,  and  lead  lo  the  well-known  cud.  Such  caers 
are  cultwl  i^'r^'jito-gliuma. 

The  retina  may  be  detached,  there  may  be  cTsts  in  it,  and  proceeses  of 
regtrssive  raetiiiiiorpho»is  iimy  take  plate.  The  optic  nerve  w  iiaiially  infil- 
trated with  glioma  cells;  more  rarely  it  beconie»  atrophic.  Tliu  vilreoua 
humor  l>«_-onie-!*  di^intt^^tetl  and  diBappL-are  by  alMorption  in  projwrtion  io 
the  gntwth  of  the  tumor.  Cholwtcrin  may  be  lomied  iu  it.  The  diorioid 
ulruphies,  or  iu  rarer  eases  becomes  infiamed.  Purulent  chorioiditis  of  the 
chronic  or  jtartinl  tunbactite  types  may  be  sceu.  The  iris  and  the  riliarj*  bo»ly 
are  generally  ati'<iph !<-(I,  a^  in  genuine  glaucoma.  Sometimcii  plastic  ir!d(>- 
cyelitis  wilt  he  found.  Changed  oirnior^iti  produoeit  endothelial  hyperplasia 
on  the  anlerinr  (aptniile  of  the  len^,  witli  formation  of  catarm*!.  The  lena 
inay  lie  difllooaled  into  tlie  anterior  rhumlier  and  prr^Kcd  out  of  existence. 
Till-  anterior  chamber  gradually  diBappcnr»,  Tbo  selcru  IxxromeK  thinned, 
sinphyloniatoits  bulging^  ore  formed,  or  drsopbtlialmoa  is  developed.  Id 
the  eomea,  which  ip«  usually  ectatie,  inflammation  M'hich  leads  to  Mippiira* 
tiuD  may  tlevdop  and  thua  make  a  chambt^r  of  exit  for  the  neoplasm.  In 
other  ca.'tes  tin-  pressure  brings  nlwtit  an  atrophy  of  the  membrane.  Beibre 
thf  inmor  ewjip.-i  (lie  eyeball  becomes  cctatic  and  is  fillwl  with  glioma  cells. 
There  are  then  no  tracw  left  of  the  other  parts  of  the  eyeball  e.iOE>pt  a  tew 
remnants  of  uveal  pigment. 

When  the  tumor  has  piercrd  the  ej'ebfill  it  sprcada  into  the  orbit,  cither 
by  continuity  or  by  dituemtnalinii,  giving  rise  to  oxophthalmos,  And  even 
producing  atrophy  of  the  orbital  walls,  it  may  i)Giietrat<?  into  the  iieigh- 
boring  cavitic*.  If  it  grows  forwanl,  it  iniplimles  the  coiijuucti>-a,  which 
swellii  enormously.  Thia  is  followt-d  by  ectropiiini,  eroi*ion«,  phlel>ectaala, 
tifu.  of  the  lids  and  ntighbtjrhood,  with  rarics  of  the  contiguous  boae<?. 
Meningitis  may  result  from  [wrforation  into  the  cranial  eavity. 

Glioma  consists  of  small  round  C4ill3,a  scant  intercellular  .•lulxttanoe,  and 
many  bh>od-vef»els  without  a  i^troma  of  their  own,  which  appear  simply 
embedded  in  the  lut«reellukr  !iub»taniy.  The  round  cells,  which  in  hard- 
ened Mpts'imens  iirc  often  [jolygoiinl  and  ap{ii!«r  to  have  offshoote,  have  a 
size  of  from  .-even  to  nine  niicromillimrtres.  Their  nuclei  are  from  nix  to 
eight  micromillimotree  in  size.  This  shows  that  thrre  ie  liltiv  protoplasm, 
M'hich  may  be  lost  during  the  preparation  of  the  specimen,  mi  that  the 
glioma  cells  appear  to  bo  simply  nuclei  which  are  more  or  Ie!<i  like  the 
gmnulee  iu  the  retiua.     Large,  ganglion-oelMike  cells,  as  describvd  by 
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Da  Gflma  Pinto  und  otteru,  are  of  sucli  raritv  thst  they  do  not  in 

tbe  biatulogicnl  ctmractpr  of  the  tumor.     The  same  in  Uie  tarn  wilL  mulc^^sS^i 

unclear  and  giant  w]h. 

In  tbe  majority  of  rmca  the  iulerwllular  suLcstanre  is  exlmmely  soat. 
Usually  T  liave  found   it  to  bo  r-omnww^)  of  a  gniutilar,  fibrillar,  «r  triietr— 
lai- striictnre.     Yet  I  think  tliat  tlii^  is  an  ortL-lnvt  due  to  tbe  barddiitv 
procem,  and  that  it)    fivsh   gtiotnala  tlip   intorepllular  substsnce  k  srai- 
fluid  and  lionio^ciieoutt.     Tlie  iiiimemus  blond-vessels  whkli  lie  cmlxdM 
in  tbis  etibf-tanee  are  mostly  tbin.     Later,  hovrever,  their  walb  Leo* 
thicl«nwl  and  obliteration   n-^ults.      I  have  found  a  cliarm-terifllc  mit 
oatioD  iu  yuung  gliomata  by  nieaiiR  of  my  method  of  inj(><ting  rnnrlnnj 
eyeballs     Tlicy  are  all  tc-nuinal  vea»els,  like  tlte  retinal  onra,  nnd  vfli 
association  with  some  («rebral  artcri<«.     Ttic  artcn'  is  alwaye  ttcoMafaid 
by  iln  vi^in,  and  tli<^  fliioat  arterioles  form  loojts  and  join  the  finest  v«nak 
Ttiom  K  no  Hnii.ttonin»ing  (npillors-  n«t-work.     In  glioma  Inxuiiaas  lUt 
arrnn^^meiit  remains  until  tbe^  latest  stages,  and  mar  be  fuiitid  «ii'«utoili 
extruded  portion.     (Sec  Plate  XXI.) 

Id  ISttS  I  eticocediil  in  getting  uti  exucllciit  injection  of  such  a  {i.Tnni 
ivctttit  glioma.     It  was  in  n  cliild,  thrve  years  old,  whoso  tather  had  uo 
dentally  uotiLvd  a  white  reflex.     Al  the  leiDpoiitl  edge  of  ibi-  o{)licdi<kl 
fouad  a  trani^vei'ae  o%'al  tumor,  tbe  loageet  diameter  of  wbieb  I  t^tinntcj 
t»  be  seven  and  the  abortest  fivo   millimetres.     It   ro«ie  8t«e|»ly  into  4' 
Titreoiw  humor  for  alioiit  four  niillirni'tnW  distannc.     Newly  f<>rni«l  Woai- 
vesaelii  eouhl  lie  easily  seen.     Itileb*  of  prodiiets  of  a  regressive  niftau<ir- 
pboaia  could  be  alBo  reoofcnised,     I  at  onoe  pronounecd  the  case  to  \x  '>m 
of  glioma  endophytum,     I  enucleated  thia  e\'e  and  injected  it  with  «nui><- 
gelatin.     A  aeetion  of  the  tumor  la  tihowu  iu  Plate  XXII.     In  1891  Pof> 
deSL-ritwd.  from  Hirschberifs  rlinic,  a  rase  of  glioma  of  seven  milliroeip-' 
dtuiuctur,  aceldenlally  found  in  a  eJiild  thiit  wae  under  treatment  for  gli<:«a 
of  (lie  fcllow-eye.     It  was  similar  in  many  reepcets  to  an  int«estitig  cm 
BCen  by  Knapp.     Tbe  case  moai  like  mine  is  oae  reported  by  Hirscfclws 
from  von  Gi-uefe's  ctinic  in  1S67 ;  Jodkc  (Skokalski)  aud  Schwcigger  ban 
re|)or(ed  similar  instances. 

Siaee  V'ircliow's  tcuoliiugs  ooncieriiiiig  glioma,  almu«t  nil  modem  inre^ 
tigators,  except  Xlebs,  have  aecoplcd  the  foot  that  the  gliomata  etArt  from 
the  supporting  fibres  of  the  retina.  llirwhl)erg  and  oth^ra  have  oainrd 
tbt'  inner  granular  layer  as  tbe  one  iu  n'bieh  it  is  formed.  Id  tbis  laytr 
Dn  Ganin  Pinto  found  that  tbe  nuclei  were  mostly  tn  prnceas  of  division 
witli  harynkinctie  figure*.  Yet  it  could  not  be  dctiied  that  the  external 
graniiliir  nnd  the  intergrauular  layetit  were  also  taking  iiait  in  the  pnxx^ 
Manfrali  and  Twanot^'  ootiKidcred  tb«  norvt-fibrc  layer  to  be  the  staitiiie* 
point.  It  Mems,  therefore,  possible  fur  gliomata  to  start  from  all  tlie 
layers  of  the  retina  whieh  have  supporting  fibres, — that  ii,  all  Moepl  the 
fikIs  ami  eoniv, — the  tnnei-  grauiilar  one  beJug,  boirever,  their  rooM  Ire- 
qiient  starting-point. 
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KMk;,'  vr\n->  thinkfi  tliat  tlicrc  t»  no  gfnctic  but  onh*  a  functinual  (HSt^r- 
eiice  bwtwecii  j^lia  iintl  nervous  eUnimts,  con^idcra  gliomata  to  he  liyjwr- 
tmi>bi««  of  all  parts  of  the  pelina,  and  tovms  them  ncuro-glionia. 

That  gliuma  is  a  fbiiii  of  ttiinur  tliat  is  ttidopendeut  of  atid  dilTereot 
from  aarooiuu  vias  first  doubtul  bv  CoraJl  and  ICanvicr.  LadT  it  wm 
t<rnii«i]  9niiill-«cll«l  Minal  wrcoma  by  Delafield.  Nagcl  i»gr«)d  in  tliw 
opinion.  Ev^n  in  one  of  tJie  most  ircent  piiiieps  by  Bwker  we  find  tbw 
opiDioD  reiterated. 

From  Virchow's  stand-point  the  mipiKirting  tiwue  of  the  retina  cannot 
be  coDsi»ier«i  idenlical  with  coinraon  <x»noeetive  tissue  ;  and  from  tlie  stand- 
point of  Klebs  thp  gliomata  are  derived  even  from  a  diflerent  germinal 
kyer  than  tliat  from  which  the  Barcoiimia  arise.  The  cliiiiiiit  iiifture  uf 
glioma  alfld  its  bo  well  lirlini'd  tliat  to  confound  it  with  Mrconia  ts  ugniniit 
Lgood  jddgmful.     The  rt'tuktiiit  »<]diioi-d  by  H^i'Uvr  to  prov«  that  gliomata 

earoomata  arc  of  au  exCrc'rooly  doubtfiil  nature. 

Becker  tliiuks  that  there  is  a  snfiicient  number  of  mesoderm  cells  in  th« 
blood-ct-Us  to  give  rise  to  sarcomata.  To  this  it  oiiiBl  be  answered  tbat 
their  origin  from  the  gramili's  of  the  granular  layer  directly,  eft|>eeially  of 
ae  exterunl  oiic,  »tii  be  observed,  and  tliat  proet^^es  of  division  can  be  <tceu 
there,  as  Da  Ganm  Pinto  and  I  and  othen>  h»ve  witnessed,  and  that  not  a 
single  obeiervcr  has  fonnd  a  glioma  atarting  from  a  rrtinnl  blwKl-vcBfiel. 
With  f«rix>mata  this  ie  nothiiiig  rare.  Tlie  second  reajwn  of  llocker's  belief 
ia  atill  leaa  tenable.  This,  in  fiiet,  is  Kisenlohr's  theory, — namely,  that  in 
'  eiutiryonii!  life  nu«oderiu  is-'lts  of  the  vitreous  humor  roach  the  oetitral 
n-iinal  urtxry  alnng  the  jiersisling  bmuehi-s  of  the  hyaloid  artery  in  cum* 
miinication  with  it,  und  in  this  i^itimtion  can«e  a  glioma  to  form.  Thu 
hvpotbeais  is  a  more  fiuiey,  without  t!io  Ic-a.«t  ol>M^rvotiou  to  Ijaec  it  on,  and 
henoedoes  not  coll  for  «crioii)t  consideration. 

The  most  frequent  mixed  tumor  of  this  kind  is  gtio-Mrconia,a3  Virchow 
ha.<i  niirned  it.  When  npreadiag  into  the  chorioid  and  sclera  and  esophtbal- 
mieally,  gliomiita  may  Ktmelimes  change  their  charaeter  in  that  their  «>tla 
grow  lai^er,  np  to  RfWn  niientmillimetres  and  more,  while  their  nuclei 
remain  companitively  small  (ten  micromilliiDctroi), — that  is,  the  protoplasm 
1 18  increased,  or,  in  other  words,  the  cells  fl><«nme  the  ebiiracter  of  those  of  a 
Small  round-cell  sarcomatoin-  variety.  Beiiliold  was  the  finst  who  asst^rted, 
as  1  think  correctly,  that  gliomata  may  assume  a  ^iu'comatous  ebameter 
aller  having  epri'ad  into  the  chorioid,  and  that  thi»  membrane,  irritated  by 
the  entering  of  the  glioma  (ylli*,  furnl.ihes  the  Hareoraalou.fi  element'^,  In  a 
reverse  way  it  may  occur  that  sareomata  of  the  chorioid  take  on  a  glioma- 
touH  ehameter.  TIiIh  perlinpH  explaina  von  Groefe'a  two  observntiotu  of 
glioma  in  adnltt>. 

I  have  enlarged  npnn  Berthold's  theory  in  two  publicatioae,*  and  bave 

'  Beiirig^surOMi-hwulttMin.'. 

*  Max  SchulUM'i  Arclilv  fijt  Aug^euhcilkunilo,  Bd-  uv.,  and  Rozpravy  C«ke  Akuile- 
nii,  II. 
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given  it  a  fintur  hms  by  observationii  iipuii  an  inlcresMing  nnd  rompliimtod 
niixiil  tumur  wfaicb  will  be  ivrvrrt-d  Ut  later.  To  diiH  grotip  pmb«bly  !«• 
Iwiigs  tlu'  cjiseof  neuroceIliilar«inxirii«<(f  Ui«  retina  bv  Taillaie  and  one  by 
Cros,  in  whic-ti  o8»ificfttion  \riu  toiind.  Tnic  MircomaUi  of  tbe  retina  are 
of  a  ^"corKlan'  nature,  coming  froiu  tho  ohorioid  uud  pn>p&{iat«d  iuto  the 
retina  Sarrumats  of  tbe  optic  nerve  and  rc-tlaa  as  ubevrvit)  by  fSdiii'^s- 
Gerausc-iia  are  of  mctaslatSc  cliarader. 

Fibrft-glidiiiata  art-  mivly  fjlwerved.  Tlioy  arc  of  two  If  ind^.  In  tJu-  fipst, 
kiiowu  as  i-eal  lUmi-gliuma,  the  interwlluW  siibetaucc  is  better  developed 
and  iu  of  b  fibmus  nature.  Sucli  a  case,  attliotigh  not  a  ^ical  oue,  3iaj« 
been  c!fsrril)f«I  by  Hnlkc,  WaUlt'yer,  and  Kono.  The  eecond  fonii,  whieb 
I  should  call  glio-fibruma,  and  whieli  I  have  seen  several  times,  resiilifl 
Croin  tlie  entrance  of  tho  glioma  dibha  into  tlie  sclerotic  As  soon  as  the 
glioma  cells  wander  into  the  sclerotic  ittt  fibroB  are  in  pbices  pnwed  aside 
like  a  fan,  resulting  in  their  liypcrplosia.  Tlitis  u  Uimor  in  which  the 
scleral  fibres  form  a  eonneetive-ti*»ne  net-work,  in  llie  iDtcratieL'S  of  which 
the  glioma  cells  are  embedded,  is  obtained.     Sueb  a  enw  is  seen  in  I*bti> 

xxrii. 

Telangiectatic  glioma  liae  l>een  reported  by  Virchow.  Da  Gamu  Fintt> 
lias  seen  a  glio-aogio-Barcoma.  To  these  ty^yea  prolwibly  belong,  ft»  Leber 
also  thinkx,  tbe  case  of  Sleudencr,  which  was  descrilxHl  as  an  alveolar  sar- 
coma of  ilie  ivtiua,  ftud,  finally,  tlie  cam;  recently  rejioJted  by  Becker  uu<ler 
the  title  of  tubular  angio-Mircomu  of  the  retina.  I  have  deticri  bed  and  pic- 
tured a  cyllndni-gliotim  of  the  n>tinn.  Myxogltoma  (of  the  slieatha  of  the 
optic  nerve),  nj*  Gohlzieher  has  descrilxxl  it,  has,  so  far  as  1  am  an'are, 
never  hern  seen  in  llie  retina.  The  tubercular  glioma  of  Da  Gauia  Pinto 
ia  probably  a  mistaken  observation. 

The  interesiiug  mixed  tiinior  which  I  mentioned  above  in  ooQDcctlun 
with  Hei-thohl's  theory  is  the  lollowing.  In  \oveml)er,  1884,  a  boy  was 
bnmght  to  nic  with  an  cnnrmoiis  tumor  pmtrnding  from  the  right  orbit. 
The  father  traci-d  the  niTcction  to  an  injury.  lie  had  seea  the  shining  tt>- 
Hex  from  the  eye,  b^it  souglit  help  only  when  a  red  mass  of  tlie  size  of  an 
appto,  and  which  bled  easily,  had  grown  out  of  tlie  eye.  At  the  hi)(*pitnl 
to  whic'li  he  had  been  taken  the  boy  remaimd  for  four  weeks,  when  the 
phj-sician  in  ciiargc  declared  the  tumor  to  be  inupci-ablc.  When  I  kiw  it 
the  growth  vvas  as  lai-ge  a>*  »n  omnge.  The  Ixjy  v,n»  then  tuken  home 
and  treated  with  dom<'Stic  remedies,  while  the  tumar  kept  growing  larger. 
The  {Kitient  again  came  to  ine.  He  whs  [inle  ami  thin,  but  wa8  otherwi^ 
hculthy.  The  left  eye  appeared  uoriual.  From  the  right  orint  a  mui*h- 
room-like  tumor  half  the  sisc  of  a  child's  head  protruded.  Its  color  was 
jtfilc  rod.  Here  iiiid  there  it  was  livid,  with  yellow  [witi-hes,  and  (here  were 
hemorrhages  from  the  new-forniwl  vessels,  simie  of  whiclj  were  an  thick  a« 
a  <iuilt.  In  places  it  was  aott,  like  brain-^'uhHtaua-,  in  uthcn»  it  was  hard, 
while  in  some  jK^itioti.t  it  wan  almost  fliirtiintiiig,  It><  aiirfaw  was  tuberom, 
and  was  jmi-tly  covered  with  a  purulent  ichorous  mass  and  dry  crusts.     Itfi 
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vertical  diamtter  was  fully  twelve  centimetres,  while  ita  horizontal  diaraeber 
e<|uall<xl  (in  c«-iitimetrcs.  From  the  orbital  mar^^n  '}i»  biji^hest  pt>int  prcK 
truded  I'ruiii  seven  to  eight  oeutimetreH.  My  diaguaKiH  was  ({liuiiia,  and  my 
I»n>giiosi8  WU3  bud.  Tbrtf  days  lulcr  I  JvuitiVL-d  the  tumor,  tugi-thtT  with 
tile  vrbilal  cuiitciits  and  eycliiUi.  Thi»  was  u  diSioidl  [irotx-duif.  The  sort 
muM  was,  unfortunately,  spoiled  hy  t  vollMifpiv  while  my  back  was  tumvd 
during  the  stAiidiini^  of  tlic  hciuarrhaj^.  In  epite  of  tliie  I  sticoeed«d  in 
injecting  it,  entering  mure  than  sixty  eaniilcs  into  the  new-turnie<)  bhtod- 
vessels  and  lighting  or  grasping  several  liiiiidred  of  tLeiu  with  a  foreeiis. 

The  inieroiMiupe  rcvcal«]  that  the  remnant  of  the  eyebnll  ocoupied 
almost  the  cvntre  of  the  tumor.  Notliing  ouuld  l>e  reixigi)ize<l  but  the 
sclerotii',  which  was  !<plit  into  fibres  in  itn  ptMterior  pitrt  iiiul  tliroiigh  hyiicr- 
plaeiu  of  its  elemeiite  formed  a  iihrouii  net-work  filled  witli  gliuma  elements. 
(Sw  PIttte  XXIII.)  Tlif  wnturinr  jmrt  of  the  vvehall  vrm  dciisily  piukcil 
with  glioina  cells.  Between  it  and  the  posterior  portion,  wliich  was  t;hanged 
to  a  glio-hhroinatoiis  mass,  there  was  a  line  of  brown  pigment,  the  reniainfi 
of  what  Kti^  oupc  the  rhorioid.  The  nptic  nerve  could  be  barely  seen  in 
the  tumor  iQns«.  The  tnmur  around  the  rt>ninant  of  the  eyeball  consisted 
partly  of  glioma  cells  and  partly  of  ronnd  sareoma  cells.  Near  it£  periph- 
ery large  aart'oinnlond  epindlc  uellri  euuld  Ik'  seen.  Close  to  (he  surface, 
es]>eoially  iiiwaixl,  nmi^ive  layi'i-s  of  iiiietri|Kd  muscular  ti^-^uc  wer«  fuuud. 
In  aoHif?  [ilaecM  the  h]<Mxi-viyw<0.«  w<mv  iinmensuly  dev«lo|xKl,  «o  tliat  tlu^e 
localities  seome<l  to  consist  of  hlowl-vessels.  Formationf  like  retiu  mira- 
bilia  and  cctatic  vcswIb,  some  of  which  had  diverticiiln.  were  alno  found. 
Where  the  tumor  had  been  in  connection  with  the  skin  of  the  nose,  it  was 
covered  with  a  layer  of  epithelium  and  there  were  immense  and  well-formed 
papillie.  in  other  |)ortion>i  wcdgt's  ut'  upithelial  wW^  enlt'ii<d  the  ^ai'Uoina- 
toos  tissue,  pruduLing  the  apjM'unincL'  uf  an  epilbelijii  eaninunm, 

I  may  say  that  doubtless  this  tiimorwns  priinarilya  pun;  relinnl  (glioma 
which,  when  it  wpixiid  into  tl»e»elcm,  prodiuvd  pnilifrrntion  with  llu'  forma- 
tion of  a  glio-fihronin.  When  the  glioma  cells  sprmd  into  the  orbital  tissue 
they  slartrti  a  prolifemtion  in  this  locality,  and  panx)in.itoiis  (round  and  later 
eptndle)  cells  were  formed,  and  thus  a  glio-fihix>-Barcoma  pcBultal.  The 
same  process  was  repeated  with  the  unstriiK^I  muNnilar  tissue  of  the  blood- 
vcfficlt),  and  thus  thetmuor  foriiiedaglio-tibro-sareo-myo-angioiua.  Whfi-e 
the  tuuiur  was  connected  with  tlic  normal  »kin  the  cpttheliuin  prulifcrntal 
and  grew  over  a  part  «f  the  tiini'ir,  fitrming  piijiilliv,  ami  in  phwi^  euocroid 
offidioots  entered  the  uiidi-rlying  tissue,  and  thus  was  pruthiecd  the  ui»«t 
complicated  nf  nil  mixed  tumors. 

T  hclieve  this  case  to  be  an  important  proof  of  Berthold's  theory,  sinfle 
it  seeniB  evident  that  as  the  tumor  c-anio  in  crtataot  with  the  ditferent  tissues 
it  induced  in  them  severally  a  hyperplaiiia  characteristic  of  their  own  struc- 
ture. 

The  boy  Mxm  rerovertd  from  the  (jpcration  nud  was  discliarged  npE)ar- 
ently  cured,  but  he  returned  in  Juuuury  of  188d  witli  a  marked  relapse  in 
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the  orbit.  The  neighboring  cavities  were  fillod  witli  the  bimor,  and  cere- 
brnl  symptoms  showed  tlint  propafi^tion  bat)  taken  plocp  intu  th?  cranial 
cavity.  He  died  in  Mnrch  of  the  some  year.  I  ocMild  not  obtain  tb« 
\rbo1c  head.  The  exci^^d  |«r1«  of  the  tumor  showed,  slrange  to  ea^,  that 
the  relapftc  woh  purely  glioniatoii.'<  In  ly]»e. 

Aocording  to  tlie  age  of  lh<<  glioma,  we  may  distingntsh  between  differ- 
ent stages,  each  giving  a  5|Kviat  dtiiiol  pkrltire. 

The  ii]itii)l  Htage,  wliit-h  may  aW  Ih;  trmiiid  tlie  ophthalmoeoopic  one, 
since  the  diagnoiiis  can  be  madi-  only  by  mains  of  the  opbl balmceoope,  u 
obwiTod  only  in  extroraely  rare  case*.  Th*  naaon  for  thie  is  that  the  in* 
fitutile  |>atient8  do  not  give  aoy  subjective  stgus  as  to  the  po^'tive  Acotoma 
due  to  ibe  tumor.  It  is  m^wt  likfly  to  be  recogniiwd,  buwn'cr,  in  bilateral 
glioiimta,  when  the  (i!.'vn><r  iii  thi^>  fi-llnu'-eii-e  is  go  Car  prugn^e^c<l  an  to  bring 
the  Itttio  jiatient  to  a  phygimn.  At  that  time  n  whitisli,  Somewhat  promi- 
iirnt,  Hp)t,  luimrtinics  snr rounded  by  !^ninller  ones,  can  1>p  wen  in  the  fundus. 
Xcw-formcd  blood-veeecls,  which  by  their  ramificatioD  are  at  odpc  recog- 
nized OB  diflercnt  from  the  retinal  ones,  are  f^nerally  found.  WIh^d  th« 
ease  lias  progressed  a  little  further,  yelllow  spota,  the  results  of  regnw.«ivo 
nietanioriihims,  with  amall  beniorrhages,  may  also  be  ttliserved.  The 
pnitninCDCc  of  tijc  tumor  out  be  proved  by  the  parallactic  moveoKnts  or 
by  meiiiis  of  convex  leuse*.  From  the  rcrractivc  power  of  the  convex 
glass  ne«««iry  the  height  may  be  found. 

The  second  8la^  is  that  of  the  auiaiirotie  cat's  tye.  In  this  the  ex- 
terior of  the  eye  still  appears  tree  from  irritation,  yet  ia  a  oortain  direc- 
tion a  pupil-refle.x  can  be  observe*!,  followed  later  by  a  manifirii  ivbite  or 
whitish-red  or  whitish-yellow  reflex,  whieli  Arlt  baa  likened  to  the  slieeu 
of  gold,  Saundere  to  timl  of  silver,  Scarjw  to  tluit  of  xteel.  Knapp  to  tJiit 
of  metal,  Si-bindK-r  to  that  of  raolbiT-of-iH-arl.  Schneider  to  tliat  of  tojKiT, 
and  von  Wcller  to  timt  of  ruby.  The  rcailincs<i  with  which  tbio  rfflex  «iu 
be  seen  U  due  lo  the  fnrt  that  the  fiindusi  is  fori>pd  more  and  more  fonvani  bj- 
the  tumor,  and  the  refraction  of  the  eye  is  rendered  hypermetropie  to  the 
liigbest  degree.  When  tlie  i*ctles  is  examined  more  cIomcIv  with  stroiq; 
Iwises,  with  oblirjue  illumination,  nr  even  with  the  naked  eyo  (since  tbc 
dioptric  apparatus  of  the  eye  itself  aots  like  a  omvex  lens),  a  whitinh, 
whitish-yellow,  or  wliitiwh-red  tulferoii^  mass  gronnng  into  the  vilrpotis 
epace  can  be  seen.  Uptiu  this  mass  new-formed  bloiHl-veeBeld,  while  giatclwH 
of  degeiii-ralioii.  niid  small  hemorrhages  may  all  \w  observed. 

At  this  stage  the  anterior  ohamber  i.-t  sballow.  the  pupil  is  jwinicwba 
dilated,  and  the  iris  is  shiggisb.  Inlra-orular  tension  is  generally  normal,^ 
wbilc  viaion  is  abolished  or  reduced  to  perception  of  light.  In  mre  CMCS, 
however,  visitm  niny  be  j)ai'tiiilly  prwervetl  even  to  tlie  later  stages  of  the 
rliscnse.  Generally  there  ie  no  |)ain.  It  is  at  this  stage  that  most  cascsare 
brought  to  the  physician,  sine*  the  strange  reflex  can  be  obscn-ed  oven  by 
the  least  intelligentof  parents. 

The  tliird  stage  is  that  of  glauoonia  or  irido-cyclitls.     As  the  gltoma 
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g^o^vs  fatilicr  into  tbc  vitrcotis  clmm W,  intrB-uciiUr  tension  gradually  in- 
creaccs  Aad  tlic  clinioal  picture  of  tliu  gluticonuitous  i^tuge  niiults,  A  oon- 
tiniially  iDcrcasiag  poricomoal  episcleral  iiijeoliuii  vttb  a  bluisb  tint  may 
be  seea,  whicli  iu  rare  cases  may  produce  cbeniosie.  The  otriiea  shows 
Miglit  (tifTiise  t>{)actti«i,  aiid  iu  »urfact>  beccxiK-.'v  dull,  as  if  it  lind  beeu 
Acratoboil  witli  a  oecdle.  The  anterior  chamber  groiva  ahallower,  tlie 
nqiit^iis  htimiir  lifwimes  turttiij,  tlm  irLs  which  is  imm»hili>,  hIiowb  a  dirty 
ditHToloration,  while  the  pupil  is  widt-,  Somctiim*  the  Icna  ia  rendered 
upaque,  aud  if  any  vitn-oti»  imitoriut  rcmniiiTt  lh!»  is  ulsu  upuque.  Inetcad 
of  the  previous  guldca  or  reddish  refli-x  an  indidtinct  gray  one  will  he  seeo, 
tJius  oiiien  rendering  a  dirwt  view  of  the  tumor  impoi^giblo.  Tciieioii  rises 
t<j  phiH  two,  though  rarely  it  goes  higber,  and  atypical  pains,  wliioli  inoy 
reach  a  high  di^;ree,  appear.  \S'lie»  parents  Imve  not  observed  tlie  condU 
tion  of  ttic  amaurotic  catV  eye,  tlie  [uttii-nln  aro  hn>iight  for  aiil  at  tbi^ 
stage  on  aeoonnt  of  a  continued  rom]>hiJnt  of  pain,  an  easily  rocoguizablc 
inflammatory  ap|ie«ran«r,  and  fiympioms  of  ciliary  irritation.  Tlie  glaiico- 
mntotis  etatp,  however,  in  not  always  an  typical  as  here  detailed,  iH-uitise  the 
■ufantilv  H^k-rutio  is  less  rotistant  and  becumos  stretched  before  tension  can 
be  tnaterially  increased.  In  rare  inslanees  the  development  of  a.  plastic 
irido-eyrlitis  insti'ail  of  a  glaucomatoas  condition  may  be  oljeen'cd. 

The  fourth  stage  is  that  of  eetasy  followed  by  atrophy.  Atier  a  varia- 
ble |>eriod  of  the  glatieomatAUfi  stage  tJie  increased  tensiou  producer  eclasy 
of  the  eyeball,  of  which  thoro  an?  two  foriua.  In  the  first  the  cornea 
bceonitft  etiatic,  reeidting  in  nu-gnlcK-oruca  or  kuratoglobuH,  just  aa  with 
embryonic  glaucoma  aeconling  to  the  theory  of  Horner  and  Mtiralt.  To 
this  is  aoon  added  an  ectasia  of  the  anterior  parta  of  tlie  sclerotic,  the 
g  piHiire  being  iliat  of  liydro|)ht1mlm(iti  or  biiphilmlniiwi.  In  tlie 
form  the  ectasia  is  not  mo  uniform.  Ciliary,  inten^ahiry,  or  equa- 
torial slapLylomiita  are  foroictl,  and  the  corncu  suffers  only  secondarily, 
Xbe  picture  is  that  of  eirsophthalinotc.  In  the  rare  cuwx  in  which,  instead 
4(  au  iucrease  of  tension,  iridu-cyditig  develops,  the  eyeball  may  for  a  time 
shrink  imt«fld  of  becoming  cctatie.  Iu  Ibis  condition  the  picture  uf  pro- 
gressive bulbar  atrophy  or  anterior  or  total  plithiiiia  of  the  eyebnil  will  be 
.seen. 

Perforation  of  the  eyeball  by  the  gliomatona  mats  eoiistituten  the  nest 
stage.  Hlien  the  globe  has  tiecn  lilted  with  gliomatoti.<>  tisnoe  and  its  mem- 
brsiMshave  mostly  atrophied  ami  dteappeareti],  the  apace  becomes  too  small 
for  fiirtlier  growth  oi'  the  tna>^,  aiid  it  begins  to  perforate  the  eyeball  and 
to  grow  «xophthahDi<:'ally  in  dillervnt  ways.  It  may  [joaa  llirough  the 
i^Optic  ucrve.  If  so,  il  may  escape  in  two  ways :  first,  as  m-eun*  very  early, 
Bfe  a  ride,  the  tninor,  either  by  ciMitiiiuity  or  by  dis^cniinutioii,  pa»*(?jf  along 
the  optic  nerve  fibres  thcnistelves,  and  by  this  roiul  brouhs  the  sheaths  and 
extend)*  into  the  orbital  lissiie;  Keeond,  as  usually  happens  later,  it  grows 
tlirongh  propagation  of  tlie  gliomatoiis  msLises  into  the  intra- viurinal  space 

backward  into  the  orbit.     Both  forms  produce  the  early  appearaucca  of 
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oxo|i!ithnlnins.  It  may  pa»«  through  t]i«  sclerotic.  Tbe  gliuma  mar  piene 
this  tunic  by  the  formation  of  5ta}ihyh>iiiata,  atmjiliy  fruiu  preamre,  and 
coD9cf(ncnt  rupture,  or  it  may  extend  ihrutigL  lietcrofilastic  propsgnttou  ot 
the  gliocoa  into  the  sc]etx>ti^  with  loo^cniiig  of  itii  GI>reM  and  Lyperfdsffia, 
followed  by  devcto|>m(>tit  of  a  (clto-fibrarua,  and  finally  by  protru^ioo  of 
the  glioma  through  ihia  ud-work.  If  the  maaa  pflsn  through  the  coruta, 
it  may  pciu-tratc  in  tlircv  vrays :  first,  in  s  luec^anScal  manner  by  preosure 
imd  ntni|iliy  nfVr  llie  i(t-x't-lo]imi-nl  of  nie^locoruea  Jbllowed  by  niptiirr: 
»><>oiicl,  through  la'tcntpliLstir  pro|Higii(ion,  u-lim  Ux-  glioma  uulls  \wm- 
Crate  into  the  cornea,  split  it,  and  grow  through  it  in  a  way  similar  tu 
that  swn  in  the  eelerotic ;  third,  through  u  seoondary  kcrntiti^,  which  firrt 
appc?ar9  in  an  interstitial  form,  followed  by  sloughing  that  tniQsturms  the 
corDMi  iutu  a  purulent  area,  thus  opening  a  way  for  the  exit  of  tho  luiuor. 
In  addition,  it  may  find  vgrvs»  from  the  globe  in  a  forward  direction  in 
tliv  eltlary  n-giuu  through  the  mioitt^;  cannla  tliroiigli  which  the  perforatiDg 
artei-ies  and  v«in»  of  tlio  anterior  ciliary  ve^tjM'U  filter  and  paas  out ;  or  it 
may  csinpc  in  the  0(iuatorial  rc^on,  in  the  places  through  which  tJie  vorti* 
oo«  veins  make  their  exit.  Another  way  in  which  the  growth  may  pas 
outwardly  is  that  posteriorly  through  the  minute  channel)^  by  which  tbe 
posterior  oiliaiy  %*e6Hels  and  the  ciliary  nervee  enter  the  eyeball  around  tbe 
optic  nerve. 

The  next  tttage  is  that  in  which  the  growth  has  escaped  from  tbe  «re- 
buJI  and  grows  most  tapidly,  As  »oou  as  tbo  mass  hie  pierced  the  eyeball 
it  cxteiidB  very  rapidly,  '•'prcading  beteroplitstiralty  from  li»Muc  to  tissue 
with  which  it  comes  in  contact.  It  may  spread  forward  through  the  oornM 
or  the  episclera  and  form  an  anterior  extra-biilbar  mass,  iuralving  tbe 
conjunctiva,  the  eyelids,  and  their  surround iiigs  by  oontiouity,  gencnlly 
reaching  tbe  Rize  of  a  man's  ftet  or  that  of  half  nf  an  infant's  bead  or 
more  befon'  death  endti  its  prc^restt. 

If  it  has  perforattd  the  eyeball  in  tJie  equatorial  r^ion,  or  if  it  has 
passed  backward  through  the  optic  oervc  or  its  neighborhood,  it  fir^t  Gits 
the  whole  orbit,  producing  exophtholuios.  It  next  produees  atrophy  of  tbe 
orbital  walls,  and  spreads  into  the  neighboring  cavities  and  often  into  the 
eeit'bral  cavity,  when,  after  the  appearance  of  severe  cerebral  synaptoms, 
death  coiiucs. 

A  propagation  of  glioma  from  one  eye  to  tbe  other  by  continuity 
thmugh  tlie  optic  nervcH  and  ebia.'^m  Awa  not  wem  to  hajijieii.  There  19 
only  one  Buch  aiff,  rejKjrte^l  by  Hjort  and  Heyberg,  in  which  the  growth 
bad  extended  from  one  eye  to  the  optic  disk  of  the  other,  and  would 
probably  have  reuched  tbe  retina  of  tlie  second  eye  liad  death  not  iater- 
venod. 

After  removal  nf  the  glioma  local  relapses  are  common,  their  occurrence 
being  tbe  more  likely  tlie  later  the  operadou  has  been  performecl. 

The  niefastasea  of  glioma  in  distant  oi^ana  are  produced  by  ilie  ageaef" 
of  the  blood-vessets.    lu  1871  tiizzuzero  found  glioma  cells  in  tbo  blood* 
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vessels  iu  a  ciuw  in  wbirb  Ifacrc  wbh  metastasis  in  the  liver.  ^Iniiiar  re- 
ports haw  IxH-u  givfii  hy  Tbolbcrg,  Wuldcycr,  ami  LuDdt-sberg.  Mctaa- 
tflSQB  trp  ino9t  frequently  found  in  th«  parotid  and  fiubniflxillnr>'  glnnde; 
then  in  tlie  mediastinnl^  incwnteric,  niid  retro-perinonl  gl<ii)ds,  and  In  the 
bones  of  the  akull,  io  the  t'terauiu,  aud  in  the  riba.  Other  forms  of 
mefaetases  have  l>een  seea, — fur  example,  in  tli«  liv«r.  by  Ktiiip]>  aod 
Rusconi ;  by  Heymatin  and  Fi(<(ller,  in  the  ovaries  anil  in  tlio  kidiiciys. 

Every  glioma  not  interfered  with  leiuU,  witliniit  exei'ption.  Io  dpath  of 
the  {Kitient,  Thi»  ui»ually  takcH  place  in  fntin  uimaud  a  liiilf  to  twi.>  and  a 
half  yfnn>  ui^er  the  iM^iaQtiig  uf  tlie  new  formatton.  Death  n«iilt8  from 
fcncml  niunismus  or  iK<pti<.fPmia  cauMKl  by  the  ^tic  products  of  the  uoo- 
plasni,  or  from  loss  of  blood,  cerebral  disturbances,  or  emne  iolercurrent 
difiease. 

Crypto<glioma  nf  the  retina  ir  n  term,  nnt  yet  untd  in  o|>htlinlii)oIogT, 
wbieh  i  introdnoed  fur  tbe  fimt  time  in  a  {lapcr  writti>n  in  18911  in  expla- 
Datioa  of  Kome  rare  ocukir  neopIaNms  seen  in  Bohemia.  For  me  crypto- 
glioma  means  the  condition  i.)[>|H>site  to  that  of  pi^iido-gltoma.  Amon^  ttie 
crj'pto-gliouiata  I  include  those  tMses  in  which  there  ib  agliomii  prceeot, 
but  in  which  even  an  experienced  diagnoetietan  ia  nnable.  at  least  for  a 
certain  period  of  lime,  to  make  a  correct  diaguoais,  and  at  litn«  may  be 
forued  to  make  aii  improper  one.  Tbe  name  crypto-glioma  is  as  eorroct 
as  pacudo- glioma.  \»  a  rule,  «very  eaae  of  piKiudo-glionift  nicon^  a  ding- 
noatic  mistake,  and  it  w  plain  that  in  the  oonnw  of  time,  as  oitr  knowledge 
increases,  peendo-glioniaia  will  become  rarer.  Crypto-gliomata,  however, 
are  true  glionukta  whicli  liave  not  been,  and  as  yet  cannot  be,  rerognined 
in  the  early  stagca,  the  latter  course  of  the  afiecUoo  and  tbe  anatomical 
examination  alone  revealing  their  true  Quture.  Therefore  they  are  such 
gitoraara  an  run  their  courts  uuder  the  picture  of  a  dtseaae  of  a  ditferent 
nature,  and  tluiH  lead  to  an  iiirorrect  diognous. 

It  i«  a  well-known  fiict,  rcjtoated  in  every  text-lxjok.  mid  in  most  casw 
withont  any  experience  of  the  writers  (being  simply  reeopiwl).  that  gliomata, 
instead  of  a^^siimiag  the  glaucomaions  and  the  ectatic  stage,  may  lead  to 
an  irido-cyelitic  one  with  temptnary  atrophy  or  phtliibie.  Such  typee,  how- 
ever, are  extremely  rare.  Hii-schbei^  has  collected  the  older  ones  ia  bis 
mont^traph.  In  IKS"  Grolraann  reported  an  interesting  ease  from  von  Hip- 
pel's  clinic,  which  apjieaivd  in  a  hoy  wlione  (me  eye  had  been  enucleated  for 
glioma  without  relajiHe  when  he  was  twu  yearn  uld.  Four  years  luler  the 
fcllow-c-ye  showe<l  the  »ymptom»  of  uiiiiitirutic  eat'ii  eye,  due  to  whitish- 
gray  movable  mas^cfl  situated  in  the  vitreous  chamber,  and  reaching  up  to 
the  |>06tcrior  pole  of  tJie  lens.  Blood-vessels  could  not  be  seen.  V'ision 
^20/cc.  Glioma  was  tbonght  of,  but  tJiere  were  reasons  against  this 
diagnoaiii.  Tbe  gi'ay  nio\'al>le  maese^  ap])eared  like  infiltmlion.'*  into  the 
vitreous  biimor.  The  lack  of  vasciilurization  and  the  oomitaratively  good 
v»ion  allied  against  glioma.  On  tlie  stippi>$ition  of  an  inflnnimntory 
process,  mercurial  inunctions  and  calomel  were  ordered,  with  tbe  result 
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that  the  vitreous  humors  olciircd  mtd  virion  ro««  to  30/xxx. 
external  E^'inptoms  of  inHauiruatioD  developed,  tim&ion  increawd.  bi 
ap])eansl,  the  trj-djoll  liwaine  cotatic,  ond  draili  ciisaed  moidst  sCTmj 
eral  e^Diptoiii».     Ati  uiiatoinK'al  exainiuatiua  of  tiie  ocular  tusucs  ] 
the  ejciiitcnoe  of  glionm  of  tlic   rcUnn  witli   metaalwes  mlo  thr  vienal 
humor,     llic  author  jwstly  concludod  from  this  intrttsting  rasetl- 
first  stages  f^liotiinta  mav  shrink  and  ]iartly  diaipjtpar.     Hin  aen.-ai  .u^ 
bIoq,  tbat  this  »hrinkage  is  agisted  by  meruuriale,  ie  Dot,  hovn'rr,! 
gethcr  proved.     In  a  case  which  wiil  be  detailed   later  I  have 
shrinltage  of  gliomaluus  iiuuis»  iu  llii>  auterior  cbamber,  t«i«  io : 
iiioi],  without  thn  lux;  of  inercuriaU. 

Id  1891  JuDg  reported  an  intcnxling  ciuv  »wn  in  Ia^mt*^  <AitK. 
a  gir)  four  yuir»  old,  aAcr  an  iridi<c<ODiv  luul  Im-cq  porlomicd,  i 
cat'^  «y«,  besidra  hypopyou  and  nodulM  in  tho  irix,  was  utserraL 
diognosis  was  tubercular  iridoHHioriuidilb,  thia  being  rendered 
probably  by  Uic  fact  that  the  niotlicr  was  markedly  phtbiakal    Ae 
examination  tt-vt-alfd  the  |>r(W4ioi'  of  a  glioma  of  th^  retina,  faaii\  jj>'^\ 
tons  Doduloii  being  siitiutnd  in  Hie-  m»,  with  ftvo  glioma  cclln  in  t)«i»j 
terior  rharaber.     Ahliough  no  i^rinkai^  took  place,  tbe  cne  anMhij 
ooosidered  as  one  of  typiml  crypto-gUoma. 

In  1893  I  saw  a  iKrec-year-old  gjrl  who  had  been  appareDllv-  bnMfj 
until  h&t  parents  noticed  a  strange  reflex  from  the  pnpil  of  h^rkfti 
8om(?  tiini>  previously.     1  fouwl  tlw  exterior  of  ihe  ew  of  this  chili, i 
will!  apjuiPL-ntly  strung  am)   hdllJiy,  uornia).     The  pupil  was  jooe^l 
diliitM),  and  tbe  \n»  vrta  diiggtsh.     From  the  fuodue  canie  a  whitish  rSa. 
Witli  tho  ophlhnlmosoope  I  saw  whiti»h-yc1tow  and  whili^b-rcd  n<'r'r 
masiics  which  »]irang  &rward  from  Ihc  fundus  through  aboiii  a  v.-^ 
of  the  vitreous  space.     I  oould  not  with  certainty  aee  ncw-fbnued  U^ 
vessels,  though  I  imagin«l  that  they  slione  tbrongh  io   the  red  futs* 
the  tiimor.     Teniuon  wni*  slightly  incr(«M«l.     Virion  ct^imllrd  (liraUli^tt 
rcoogiii?^  inoventents  of  the  twnd  at  one  metre's  diMonee.     I  diigMsrf 
glioma  retinte  endophytnm,  and  proposed  immediate  eancleation.    Th 
parents  refiieed,  and,  as  I  insi&ted,  I  was  discharged.     For  trwtmcatiW 
oliilil  was  put  into  the  hands  of  a  shoemaker,  who  bad  married  a  wstf> 
who  had  bwii  fur  a  time  a  wrvaiit  in  PrufeHsor  Arlt's  hoiLie  and  had  an- 
Tally  colkt-ted  old  prescriplions  frcwii  the  wa«it<v|wiper  bosket  and  brooifii 
them  8»  her  mnrriogc  portion  into  the  family.     The  shoemaker  madcp"' 
uac  of  these,  and  on  them  founded  an  ophtlialmic  practice  which,  by  jrtsa 
of  the  giillihility  of  tbe  gencfal  pablie,  flourieb«d  m  well  that  b«foi«  ka( 
he  wns  considered  to  be  the  highest  ophtlialmir  authority  in  Pi^w,  tii) 
clientele  including  persons  of  nobility,  prclouat,  and  ufBciab.    When  hf  *»" 
conWcted  of  quackery-,  numerous  carriages  drove  up  to  llie  jail  and  peopk 
in  high  iKHitions  used  their  inAitonec  in  his  favor.     After  thii  he  oootiaMd 
to  practise,  witliout  interference,  nntJl  his  death. 

Since  tJic  cliild  grew  coDtinually  worse  while  being-  treated  t?  the 
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fthoemakcr,  I  was  again  t-alletl  to  mc  Lct.  I  I'uuihI  the  |)utu-Dt  uiucb  al- 
tered. Slie  wiH  M>mowliiitM»aciatcd,  ym\i;  ami  trdliil  t<>  tin-  iiiglKvt  lU-grcc, 
Tliere  was  so  nuicli  plmtopliolm  tlint  nn  iireiirnte  exaniiiitition  \ni8  rendered 
tlifficiilt.  TliP  eve  sliowTil  some  ciliurv  injection.  It  waa  smaller,  and 
intRi-ociilar  teasioa  etiualled  miuus  one.  Kxcesslvc  pain  could  be  prudiioed 
by  prefisure  on  tfie  «liary  regiou.  The  cornea  was  el«jr,  the  anterior  clnni- 
ber  u'HH  mirmiil,  the  irit<  was  discolored  uiid  bound  tbiwn  to  the  lenfu 
riipiitile,  and  the  [iiipil,  which  was  narrow,  was  filled  with  iiiHammatoiy 
prtfduc-ls.  The  ciliarv  jHirtiou  uf  the  irb  was  iTomewhBl  retracKnl.  There 
weTv  i>roMouno«l  idiojialhic  paius.     The  eye  was  blind. 

The  diiigno^ie  waK  now  clearly  that  of  incipient  progressive  bulbar 
atrophy  from  plastic  trido-ehurioiditis,  yet  I  did  not  allow  this  to  away  me 
from  my  original  diagnosis  of  glioma  uf  the  retiua,  being  warned  by  the 
cn!«*i  rc]«)rt«l  in  lilonitiire  whicli  proved  that  with  n  trite  gllortin  wn-h  nil 
irido-cycJitic  stage  ami  teroiwmry  shrinkage  may  ooctir.  P'lirlhennore,  I 
not  only  maintained  my  former  advice  of  enucleation,  but  urged  it  ev«D 
more  fitrongly,  since  the  eliild's  health  was  becoming  more  and  more  im- 
paired and  the  blind  eye  was  painful.  The  parents  slill  refn»ed,  and  de- 
mandf'd  a  wtnsiiltation.  I  called  my  teacher,  Profeesftr  von  Hasner.  He 
made  the  diagrnoniH  nt'  malignant  plastic  irido-cj'clitis,  and  guve  a  bad  pi»g- 
nosis.  He  nrdi^nsl  an  eneigi-tic  uierenrial  treatment,  whieli  wa«  rcillowed 
without  Miccfvu.  The  eye  grew  smaller,  and  tension  fell  to  minus  two. 
This  lasted  about  two  months.  At  the  end  of  the  sMond  month  I  iiotiecd 
a  stand-^ill,  and  it  even  seemed  to  nie  later  that  tension  i-ose  goniewliat. 
This  became  luanifei^t,  and  ten&ion  rose  to  plus  one  and  the  eyeball  gifw 
larger.  At  the  end  of  the  thini  month  die  ehild  contra<.-ted  diphtheria  and 
died,  twenty-fonr  hours  afler  a  tracheotomy  had  been  performed. 

I  .'ieeiirwl  die  eyehall.  It  was  of  extreme  im|wrtance  to  me,  twaiuso 
death  had  oceurrrfi  jnst  at  the  time  when  the  process  of  nhrinkage  had 
changed  into  one  of  growth,  and  I  coidd  hope  fur  ini]>ortant  results  eoucern- 
ing  tbc^  prooosee*.  This  hope  waa  not  deceived.  I  hardened  the  eye 
according  to  ray  own  method  and  eut  il  into  sections.  (8ee  Plate  XXIV.) 
Tlie  globe  api)eared  9"mewlmt  smaller.  The  siJerotie  was  thickened,  and  tlie 
cornea,  with  the  exwption  of  a  ti?w  more  round  cells  sittialet)  !n  its  paren- 
diyma,  wa^  normal.  The  atilerior  cbaml>er  was  email.  The  iris  was  tilled 
with  round  cells  that  were  attached  to  the  anterior  lens-eapside.  The 
pupillary  area  vms  Ulled  with  iritic  prudiirts  which  coirsiettAl  of  round  and 
»pindlc eelU  with  a  finely  gninnhu-  inun-el hilar  siiWtanee.  Btmilar  prudncts 
filled  the  po«terior  chamber.  Between  the  cortex  and  the  nucleus  of  the 
lens  there  wpi-p  h  few  cavities  in  which  myelin-spheres  and  detritus  lay. 
Behind  the  lens  I  found  a  laig<>  layer  of  eyclitic  produeta  consirtiiig  of 
round  and  spitKile  cells,  intercellular  substance,  and  a  few  new-formed 
blood-veeselfi.  'Ilie  %'itreou8  space  was  filled  with  necrobiotic  products 
which  were  coraiwaed  of  the  r^ressive  nietainorpho»i«  of  glioma  elenipnts, 
that  woulu  uot  take  any  hwtuatoxyliu  blatu.      The  optic  nerve  waa  infil- 
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trated  with  fresh  glioma  cells,  that  took  the  Btaia  well,  and  from  it  a  bnil 
stream  of  fresh  glioma  cells,  wiilening  fiimiel-like,  waa  fotmd  to  eiteod  ink 
the  vitreous  space.  The  chorioid  was  ooosiderably  thickeoed  throng 
and  in  places  it  was  seen  to  protrude  into  the  vitreous  chamber,  it  beings» 
pletely  filled  with  fresh  glioma  cells.  The  unchanged  pigment  epitMii 
formed  awell-dedued  barrier  between  the  recent  glioma  of  the  choriuiduj 
the  r^ressive  products  of  the  old  glioma  in  the  vitreous  space. 

These  highly  interesting  conditions  I  explain  in  the  following  niiDU. 
The  primary  tumor,  which  I  had  in  the  beginning  correctly  diagoowd 
glioma  retinae  endophytum,  grew  gradually  into  the  vitreous  space  until  il 
filled  it,  and  at  the  same  time  it  spread  by  disseminatiou  into  the  opdt 
nerve  and  chorioid.  An  acute  irido-cyclitis,  which  was  probably  iwtaad 
by  the  treatment  of  the  shoemaker,  was  then  produced.  Under  this  Ir* 
ment  the  whole  tumor  mass  filling  tlie  vitreous  chamber  underuentiR- 
gressive  metamorphosis,  and  the  condition  of  pn^ressive  bulbar  atn^ 
resulted.  Later  the  disseminated  germs  b^n  to  grow  in  the  optic  nent 
and  chorioid,  and  thus  the  eye  again  grew  in  size  and  its  tension  bec« 
increased.  I  wish  also  to  add  that  it  would  have  been  utterly  impos^liii 
in  the  later  stages  of  this  case  to  diagnose  glioma  had  I  not  originally  sait 
a  careful  ezamiuatiou.  This  is  shown  by  the  &ct  that  so  eminent  a  phi' 
sician  and  so  accurate  a  di^uostician  as  Professor  tod  Hasner,  in  s^ 
of  my  previous  examiiiation,  could  not  be  convinced  that  we  had  tuW  I 
with  a  glioma  retinee.  Thus,  for  him  at  least,  the  case  was  iu  tmth  oee ' 
of  crypto-glioma. 

Another  case  of  crypto-glioma  I  saw  in  the  years  1893  and  1891 
A  twenty-months-old  infant  was  received  into  my  clinic  in  Novcmbe, 
1893.  The  history  showed  tliat  the  &ther  and  the  mother  were  baltliT, 
and  that  the  child  had  not  passed  through  any  severe  illness,  ^^ba 
the  patient  was  two  weeks  old  the  mother  had  seen  something  in  the 
pupil  of  the  right  eye  which  appeared  like  a  yellow  lentil,  but  (Tom  Iw 
description  I  could  not  determine  whether  this  was  a  reflex  fR>m  tlie  in- 
terior of  the  eye  or  was  a  yellowish  substance  situated  in  the  anterior 
chamber.  About  three  months  later  inflammatory  symptoms,  photopholHl 
and  lacrymation  appeared.  Appareutiy  there  was  no  pain.  From  this 
time,  however,  the  eye  began  to  increase  in  size  until  it  reaohnl  the  wd- 
ditioii  Ibiiud  when  I  first  saw  it.  Two  months  before  I  saw  lier  the  iwrenP 
nuticLil  .1  little  nodule  in  the  anterior  part  of  the  eye  (anterior  chamtw). 
wliicli  during  the  last  two  weeks  had  been  growing  rapidly.  When  Hrjt 
exuiniued  tlie  ciise  the  rijrht  eve  was  somewhat  enlarged,  so  that  it  iva-  ju^ 
aliout  C(»ver«l  by  the  lids,  whose  edges  were  red.  Its  shape  was  im'g"' 
larly  niMlulnr,  and  in  its  front  portion  there  were  a  few  bag-like  elevation? 
Its  general  color  was  a  bluish-gray  slate,  yet  otlier  jx^rtious  ap|)eanil  yd 
luwish  bixiwii  and  rose-tinted.  The  locality  of  what  was  the  cornea  woiil' 
have  IxH'H  dilfienlt  to  determine  if  it  had  not  been  for  the  iris-pigment  ilia 
was  situatc>d  on  the  [wsterior  surface  of  the  membrane.     From  tlie  «nir 
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of  lliis  roundieti  portion  an  JiiteDscIy  white  retracted  scar^  which  was  more 
tlinn  ciuc  millimi-lrcs  ioag  uud  three  millimetres  wide  in  its  hroadest  part, 
rail  outward  iu  raj-s.  It  was  somewhat  ar<>h-elia(wd,  aud  reached  over  tato 
the  inuef  dliarj-  re^juu  fur  al)out  tJarce  iiiilliim-la-H'  dialana;,  when-  tJiere 
was  a  bng-likc  elcvaliyn,  wlik-h  waa  rwMIali  /cUow  in  culor,  the  size  of  a 
pea,  and  contained  ncw-foru«l  blood-vcssvU.  The  bulbar  conjunctiva  wbb 
hvperirinic,  I  eoiild  hnrrlly  deride  whether  the  sensibility  of  tli«  de^ner- 
aicd  globe  was  increased  or  diminisheil,  since  the  condition  of  the  child  aiid 
its  (»>utiDuou6  motion!)  rendered  an  examiuatioii  difficult.  Tcnaion  was  re- 
duced to  almottt  niiuus  two. 

The  led  eye,  which  appeared  externally  normal,  showed  a  marked  j»m- 
conicul  episcleral  iiij<'(-tit>ii.  The  eoniea  vas  normal.  In  the  nnlrrior 
chamber  a  whitish-ivd  liimor  that  started  irom  tlie  lateral  iris-angle, 
spread  in  u  mc-diul  dii-ectioii,  uiid  filled  about  two-tliirde  of  the  anterior 
chomber,  could  be  sccd.  The  ttiinor  cougiuted  of  sejuirate  ruiiiid  nodules 
of  the  aize  of  a  swollen  grain  of  farina,  so  tJtat  tlic  mass  Imjktd  hke  a 
piece  of  coarse  farina  gruel.  TLe  tnuior  was  pervaded  by  uvw-formed 
bloo<l-veeaebi  M'hich  started  from  the  lateral  irls-auglv  and  ran  horizontally 
to  a  medial  direction  to  the  ed)^  of  tlie  mass,  and  in  one  plaee  extended 
downward,  lef\  tlie  growth,  and  entcrt-d  iJie  iris.  The  iria  was  grocnish  in 
tint  and  its  uiiirltings  were  dull.  Upward  tlie  iria  ap|)earcd  to  be  want- 
ing. A  careful  examination,  howe\'er,  n^-<«l<^  tEiat  in  this  [xuiirioa  its 
pupillary  margin  wits  tilted  iHickn'anl,  so  that  an  apparent  colnboma  re* 
sulteil.  Tlironp;h  thin  roloboma  l)etween  the  up]>er  edge  nf  the  tumor  and 
the  ciliary  mai^in  of  the  iris  I  could  with  difRcuIty  look  into  the  Inti-rior 
of  the  eyeball.  I  there  saw  a  light-gray  reflex,  but  failed  to  perwive  any 
details  of  the  fundus.  Virion  was  rwliiwd  to  peiwptiouof  light,  and  intra- 
ocular tmsion  had  liillen  lo  minus  tluit*. 

During  the  next  two  weeks  some  ehanges  took  place.  The  right  eye 
became  f^ltglitly  i-nlargod.  The  Ijog-like  clovation  In  the  inner  ciliary 
regioD  markwlly  increased,  fluetimted  nnder  the  finger,  and  protruded  so 
greatly  that  a  perforation  in  that  pof-ition  became  ininiini'nt  The  ex- 
terior of  the  left  eye  remained  uncliangcd,  but  the  tumor  iu  the  anterior 
chamber  grew  afeadily  by  the  renewed  ap|>o<7ition  of  nodules  at  its  medial 
edge,  so  that  Uie  free  anterior  chamber  wast  increasingly  reduced.  At  the 
same  liraL-  small  foci  of  n^rCMivn  nietamorpho»i»  beaiiutf  visible  in  the 
lateral  iris-angle  in  tlic  jwsition  from  which  Uie  tumor  sprang.  TlieiM>  foci 
appearctl  yellowish  gray,  like  cuseous  detritus.  A  deriea  of  dmwings  illuft> 
trating  these  Ktages  L»i  nhowu  in  Plate  XXV. 

I  ooucludcdvfnim  llie  uodulnr  elevations,  especially  of  the  anterior  ysut 
of  the  right  eyelmll,  from  the  scar  «>f*  tlie  coiiica  and  ciiiarj-  region  and  the 
iri^-jiignient  shining  through,  from  thft  hag-like  elevation  which  by  its  fluc- 
tuation sliowed  9  renewed  perforation  t/i  l>e  inimincut,  and  from  the  reduced 
teneion,  that,  sintx*  no  injury  had  o(?curred  and  thu  fin^t  pathological  symp- 
tom bad  been  observed  twenty  months  previously  tu  a  yellow  reflexj  I  had 
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to  (leal  with  a  8iK>ntan«Hi)*  siippiiraUvc  pnxcsa  nf  llie  uvm  (a  so-csUe 
chronic  or  subacute  ixirtial  )>uvuleiit  cborioiditJe),  vrlncb  bwj  produced  ■ 
sloughing  of  tlie  cornea  and  a  portion  of  ti>e  sdcn  in  the  outer  ciliarv 
rpgioii  n'ith  p^-i-furatiuti.  From  tlie  fiut  tUat  the  utd  scnr  resohed  iuto  the 
external  ciliary  regiun  uiid  tliut  a  iii-w  |H;rfi)nitioii  uas  about  tu  tuke  plafe 
them,  I,  ia  addition,  ooncltid^d  that  ihv  iu<iH>iflv  process  btul  prvbabJy 
started  tram  the  inner  purtiuiiit  of  thv  dliury  \wdy. 

A  true  graiiiiloDta,  which  on  die  Interul  hi*lv  had  nitf^nod  the  aot^rior 
cliamlx^r  tliruugli  Fuiilaiut'i^  space  and  hen?  had  gradually  ftprratl  nicdially, 
could  be  MStx  iu  the  autcrior  chaiubcr  of  the  let)  eye.  It  appeared  to  be 
O0in{>o#tiil  of  8cj>amt«  iiixliilc.i,  and  it  could  be  recoj;niz«l  growing  by  tiie 
appoeitjon  of  now  iioduleti.  The  oldest  poniuiis  wwe  eliaugvd  into  npjKir- 
ently  Qtsmiis  detritus.  Its  new-furtiied  blood-vet^vli^  cutered  alau  ihnmgh 
Fontana's  space  and  rau  horizoDtally  iu  a  iiK-d!.iI  dir(\-tion,  Iiiira-<Kit hir 
tcDsiou  w-aii  reduced  to  minus  three.  It  si^-fiKd  b<.-yuni)  doubt  ilmt  I  bud  a 
grauulonm  t4i  deal  with.  Sitioo  leprous  gpanuloma  does  not  occur  in  this 
couulry,  and  as  specific  yrauuloiua  could  be  exehjde.1,  and  noii-traunmlic 
simple  f^ruiiuloma  could  not  be  cuuiiidered,  the  diagnosis  was  reduced  to 
tubercular  gruuiihuiiu. 

1(1  December,  1893,  the  right  eyeliuU  spontanwusly  inrfopated  and  a 
oonsidemble  amount  of  pus  e#cape<I,  followwl  by  a  eoUaiiw;  of  the  globe. 
A  careful  exaiuioatiou  of  tlic  pus  for  tubercle  bacilli  gave  oqplive  results. 
The  opening  rapidly  do&cd,  but  intra-ocular  teusiaQ  rcniaincd  reduced  to 
minus  three  f()r  w'veml  days,  when  it  gradually  rose.  Tbe  bag-like  ele- 
vation pnitnided  again,  Huotiiated,  :uid  i-eburttt  in  a  ^milar  plow  during 
the  Kainc  montli.  No  tul>erctc  bacilli  could  be  found  iu  thcdidchur^rd  pus. 
Id  January,  1894,  tlie  opcuing  cloMd,  and  lutra-oculnr  tension  increased. 
The  eyeball  became  more  eom^isteDt,  and  «eenicd  to  bo  (illiug  gradually 
fkttii  behind  by  &  more  solid  subetaiice.  Finally,  duriog  tJie  eecuud  half 
of  tlic  eaiiie  niootli  intra-ocular  tension  became  fupniaornial,  tlie  cyebuU 
rapidly  grew  larger,  Mt  thai  the  lidn  could  uol  cover  it,  and  it  iimtrnditl  for 
two  centimetrefi  from  the  paliKbral  lieuure.  At  the  same  time  mpidly 
iucreiL-iitig  ocular  pain  develn|K-d.  From  the  re|Kated  iiusuivcmfiil  though 
careful  cxaminatioiia  for  tubfrelc  bacilli  atiJ  the  uuexpctted  tiyraptoni- 
oompli-x  wliich  ttp|)cun-d,  I  bc-giin  to  doubt  the  (•i>rrcctDOBS  of  the  first  clin- 
icnl  dii)g»osi#,  ami  to  think  of  the  |>0Bsibilitr  of  the  prej«eneo  of  a  glioma. 
This  possibility  changed  into  a  daily  growing  conviction,  until  I  enucleal 
tbi£  eye  early  in  the  Ibllowiug  month. 

Anatomical  examination  showed  an  ovoid  eyeltall  with  a  lougitiidi- 
nal  axis  of  forty-throe  millimetrcn  and  the  longpr^t  trans^'orae  axis  of 
thirty  milliniftres.  The  sclerotic  was  thin.  The  interior  of  the  eyelall 
preSi-ntcd  one  continuous  vnvity,  in  which  not  a  trace  of  iris,  cborioiJ, 
retina,  or  lou*  could  Ijc  found,  but  which  wan  densely  packed  with  fi-rab, 
well-stflined  glioma  n-Ils.  In  tho  outor  equatorial  region  the  sclerotic  waai 
ruptured,  nnd  the  gliumatouii  mas»  bad  passed  tlirough  this  opening  and 
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formed  n  shnrplj  deiineil  rpibiillmr  tumor  of  mn^hroom  sliape,  eight  millt- 
melres  broad  and  &\e  tnillimetns  high.  On  the  medial  side  the  aclcrutic 
was  split  aud  ilie  glioma  cells  were  pnclwwx!  betwoeii  it»  Itin-like  divci-ging 
fibres.  Trous  of  tbt  (ligiuent  ejuthcHuni  Ibrmed  n  fiiuiiel  whidi  mn  mid- 
way  Ihrotigli  th«  glidiuaUnis  nmferuil  from  iIig  ojitic  nervp  to  the  ciliaiy 
body.  TUf  optic  nervu  was  greatly  thicknird  and  was  densely  infiltrated 
witb  IWvli  gliuiiui  ccIIh.  TIh-  aoatouiical  diagnosis  ttuUke  the  clinical  one, 
WHS  retinal  glioma.    (See  Plate  XXVI.) 

The  gramiloma  in  the  left  eye  grew  slowly  but  etaidily  until  it  filled 
the  whole  anterior  cliamljer.  The  n^rcssivo  niL-tniuurpbosis  on  tin-  lut^rol 
side  pmgres(*etl  tiiitil  llie  tumor  anoiniinbed  to  it  iiud  iIr-  cbumlK-r  Ixwinii' 
filled  with  detritnii.  Xt  i\m  utAgK  a  new  tumor  grew  from  the  nuxliul 
side  of  the  e\-cl«ill  into  the  anterioi-  ehnmber.  Tbig  sloge  is  dcjiieted  in 
Fig.  A  of  Plate  XXVII. 

At  tiic  deniniid  of  the  {»rci>t8,  I  bad  tu  di»cbai^  the  patient  early  in 
Febmary.  Before  this  time  the  enucleation  wound  of  the  right  sido  had 
healed.  Xo  local  relapse  occurred.  In  tlie  lefl  eye  :i  ^milar  graniiKunn 
sprang  from  the  inner  side.  At  Urst  it  formnl  a  tongue-shaped  pioini- 
iience  (8een  in  Kig,  B  of  Plate  XXVII.)  which  projected  from  the  iris- 
angle  and  waa  comiKiHed  of  <timikr  cndules.  It  had  the  same  variety  of 
new-formrd  blood- vt>sN(>ls.  Increaxed  by  tlie  apjKiiiition  of  new  nodtilea,  it 
finally  (illetl  tlie  whole  anterior  chamlwr,  the  detritus  having  dinupiieared. 
During  this  period  slight  hemorrhages  rp|Kiitedly  took  pliu't^. 

in  May  of  IHiH  the  patient  waH  brought  back  to  me.  In  Fig.  C  of 
Plate  XXS''II.  I  have  shown  the  (M'ular  cunditiou  at  the  time  of  diseharge, 
>  vbile  iu  Fig.  D  of  the  mmn  plate  tliL-  coodiliuiis  found  at  the  return  of  the 
jMttcnt  (9in  be  M.<cn.  Then-  wa»  a  lucul  relii[)4»c  on  the  right  tude,  filling  tlic 
orbit,  the  nuisH  being  barely  covered  by  the  lidn.  The  lefi  eyel)«ll  was 
somewhat  cnlnrged.  nnd  intra-oculnr  tension,  whirli  during  March  had  l)een 
minus  tliree,  had  become  more  tlinn  normal,  nnd  the  eye  was  ])ainful  to 
the  touc)).  The  anterior  cbamlier  was  filled  with  reddish-brown  iind  black 
nuusoK,  wliicit  were  ai>|>arent]y  composed  of  blood  and  heemutogenou»  pig. 
mpnt.  T>aler  the  anterior  [wrtion*  of  the  gloJw  betame  i ricTeasingly  eotulic, 
until  an  iniliiced  kcnititis  (.-hangt-d  tliL-  curnm  into  u  puruleut  uiaaSj  which 
the  tumor  pierced,  forming  lui  exophtlialmic  fuiigtitt. 

CoDttidering  furtlKTO(K-rative  int'-rftrcncc  lutclow.  I  abandoned  the  child 
to  its  fate,  and  tried  by  symplomatie  treatment  to  e&£c  its  sufferings.  Since 
there  conid  no  longer  be  a  doubt  as  to  the  gliomatous  nature  of  the  atfectioa 
in  Iwth  eyes,  not  much  that  was  interesting  occurred  between  this  time  and 
tJint  of  the  palicnt'.4  death.  The  relapsing  mat».  as  well  as  the  exophtlialmic 
tumor,  grew  steadily,  eauKtng  nwurivnt  hemorrhiigfH.  The  patient  l»ecanic 
continiiotwiy  wiaker.  Tlif  tmuor  liunlly  rcncliid  tlic  nirc  of  a  man's  list 
and  the  primanp*  growth  that  of  n  »midl  n|>plv,  when,  iu  November  of  the 
same  year,  denth  put  an  end  to  the  patient'^  !«u FTeringit.  Plate  XXVIII. 
gives  the  appearance  of  the  head  of  the  patient  at  that  titue. 
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I  WHS  nnahlc  to  get  either  the  turaun  iu  tbeir  entirety  or  the  bail,hu(i;  I 
8iicoe(^ling  in  Hvuring  sma\l  jMiitk'lcs  vf  U>tb  tumoK.  SlicnacofK  o-j 
amination  ghowcd  thiit  th«  littK^  piooe^  oon4i»te<)  of  pun;  glioowto. 

Von  Graefe  cotisidcre  tTT^-pto-gliomn  due  solely  to  infiaianutorr  p- 1 
oeesCM  in  the  uvtal  tract  as  plastic  indo-c>diti.<4,  or  etihacuie  urchnn' 
panophtbnltuitta  iuiluc«d  by  the  (flionia.  Virchow  belicrts  tlat  tbetn 
ponirv  sbriukage  of  tbo  eye  iu  some  forms  of  glioma  is  jmduotiil  Ini 
bigh-gradc  r^rrssive  metamorphosis  aixl  the  absorptioD  of  tlie  fluid  «» 
meDte.  P^r-iumally,  [  think  tluit  both  i>f  thet«e  fiic-tDnt  are  actiw  h  Mt 
cases  of  crs-pto-glionui, — namely,  induced  iuflaminalious  of  the  UTfst  tnti 
and  tendency  of  tlic  tumor  to  undcr^  r«gn«[#iv«!  motaniorpbosi«. 

The  crypto-gliomata  niu  their  conrao  niider  throe  clinical  picwre,- 
nauiely,  pUi^tie  indi>-oi,'cliti«  with  pupillary'  occlu«ioii,  chronic  or  subioMt 
imnuphthaltuilis,  aud  tulN.-rctilosi8  of  tlic  tnliary  body  and  the  oltorioid. 

I  cnnnut  agree  widi  (be  .ttat^mcnt  of  von  Graefe  that  it  ia  caairU 
ding;no»<.>  n  glioma  in  a  phtliltit^l  slump  than  it  is  during  its  initial  stifB 
by  menns  of  tho  o[)htbalmoscopa  Neither  can  I  accept  the  points  pm 
by  him  inonlerto  rerognizf  glioma  in  a  ishrunkcri  eyeball.  He  ^vkx 
(wo  reasons  the  8ha)>e  and  the  painfiilness  of  the  otump.  He  says  tlo) 
BHpii  stumps  are  always  flattened  antero-posteriorty,  or  timt  there  is  at  I«d 
anterior  bulbar  plithisift.  Yet  such  flutteue'd  sturojis  ami  anterior  jJitlty' 
are  observe*)  with  i-sjiwrial  frw(iieucy  with  chorioiditis  or  rctiiiitirt  or  cimnw 
piiridt-iil  cboHu-ret initio  aftvr  <.vrebro-i<pina]  motungiti?>,  ueiitc  vxiiutlKuuti, 
And.[H'mHrutin.g  fbrctgii  bodictt.  Moreover,  iieually  in  eucb  casMthemip- 
tom-complcx  of  the  nniniirotic  cat's  eye  run  be  found,  and  a  ^liuma  can  br 
easily  falwly  diagnoaetl  where  there  is  none.  The  painfiilutsv,  too,  i*  rt 
marked  in  glioma,  since  when  there  are  lime  deposits  in  each  a  Btaii|^ 
or  bone  plates  in  the  chorioid,  tliere  may  be  more  frei^uont  and  more  istt^ 
paint!  than  with  glioma,  while  a  iitump  containing  a  glioma  may  l>e  pun- 
less.  Fniin  all  this  it  \»  pluiu  that  tliere  are  certain  rare  rases  of  glituD 
in  which  it  is  nn  ini[>oi>eibilily  to  make  a  correct  diagnoeb,  whidi  mk  » 
truth,  aui)  probably  will  forever  remain,  orypto-gliomaia. 

The  term  psoudo-gHomnta  is  or  should  be  applied  to  caises  in  whH  lh» 
diagnosis  of  glioma  has  been  made  by  a  com|ietei)t  physirian,  whil*  Ita 
later  clinical  ciKirse  of  the  affection  or  the  anatomiral  rxamiaitioo  nf  Ha 
eniicleatw!  <-yi?l>all  shows  a  different  dist-aw.  Therefore  a  pseado-gliimo 
is  e<iniv!ilent  to  a  mistake  in  diagnosis  and  it  is  clear  tliat  there  tnir  Ik 
aflWlionM  of  the  eye  which  bear  a  great  likeoMs  to  the  clinical  picture  and 
course  of  a  true  glioma.  P^ido-gliomata,  consequently,  may  be  ddbol 
ai*  a  group  of  Iietcrogeneous  eye-aflet^ions  which  run  their  co«r«  ninkr  lb* 
t\'picnl  clinical  pictui-e  of  glioma. 

In  former  tinier,  when  the  symptoms  of  ihe  amaurotic  cat'*  lyp  in 
Euro[)e  were  con^tdenx]  to  lie  almost  Jdrntital  witli  glioma.  psendo-ptioaM 
were  fjiiitc  froc|iient.  In  1817  the  name  of  amaurotic  cat's  eve  wac  iv^ 
dueed  by  lleor,  but,  according  to  Hirschberg,  it  was  pnabably  inlcndtd  (■> 
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designate  cliscaKu  uthi-r  tlum  glioma.  Throe  yvnn  Inter  Scaqift  miployed 
it  similarly.  Jitcgvr  was  the  lii>t  to  ideotify  it  uilli  gliomit,  anil  Buiier,  in 
1830,  oonaidered  the  goWeii-jellow  reflex  from  the  interior  of  tlie  eye  aa 
paUiognonioiiic'  for  glioma  uf  the  redna.  Sichel  and  most  other  obAcrvera 
ogR'Cit  with  thiR  belief.  From  this  idea,  tJie  opiuioii  ohtaiii«<[  tlmt  glioma 
could  be  cured,  and  it  Ik  Dot  airtoiiieitiiiig  that  tu  those  days  most  vasea  of 
glioma  were  said  to  he  rnreil, — conditiotiH  which  in  reality  weiv  jiseiido- 
gliumacoiiB  Id  ty^w,  Tlii«  opiniuQ  won  so  lirmty  ruotMl  that  some  even 
believe  in  a  spontaneous  cure  of  glioms,  snd  \'iroliuw  does  not  consider 
it  ini(«86ihle,  Hii-Bcliijcrg  has  sifted  these  cases  critimlly,  and  has  pi-ovfd 
that  iu  all  probability  tlicy  were  examples  of  iiscudo-glionia. 

In  1886  lie.  Guma  I^tilo  described  an  iiitercMting  case  of  paeiido-glioma 
ill  a  lN>y  three  atul  a  half  yinm  old,  in  which  glioiua  had  been  diugiiuscd. 
Anatomical  examination,  however,  revealed  a  funnel-shaped  detachment  of 
the  retina  witli  hy|)erplasia  aud  a  cyclitic  membrane.  Noyes  and  Jones 
liave  both  described  pseiido-^liomata  of  traumatic  origiu.  PAeiidogHomata 
have  beeji  reported  by  Collins,  RtimtuOii'MitHch,  GinsWrg,  Crami?r  and 
Scliiilxe,  and  olherK.  I  liave  drw^ilxHl  tbiir  rases,  two  of  which  proved  to 
^be  chronic  punUcnt  chorio-retuiitiA  and  ttie  other  two  hy]>erplastic  cliono- 
retiottis  of  imuniatic  origin. 

F^eudo-eucephstoid  is  not  ideuticut  with  pHcudo-gliama.  The  name 
«i)cephal(iid,  as  appliixl  to-day  to  tlie  nial)gna.ut  tumor  of  infanoy  called 
glioma,  was  iutrodua'd  by  Laecinec  into  Kivuch  ophthalmology,  and  has 
Ux'ii  iicL'Optefl  by  Sichel,  Rtibiii,  ajid  most  of  the  Freiidi  oplithalmologidt«. 
Sichel  lielic%'<-d  tliat  encx-phatoid  vian  identical  with  our  glioma,  and  that 
it  meant  a  malignant  tumor  of  the  retina.  It  wonld  appear  to  be  logical 
that  the  term  psendo-eneeplialoid  should  l>c  identical  with  our  peeudo- 
glioma.    This,  howevei',  is  not  tlie  case, 

A Aer  L^ngenlieek  had  correctly  obser%'ed  that  tiiese  tumors  spring  from 
graiiiilnr  layer  of  the  retina,  and  reprwiwit,  so  to  giKink,  a  hyperi>la-(ia 
this  tissue,  Ilol)iii  made  a  »imihkr  observation  in  a  case  of  iiitra-oc-iiiar 
growth,  and  thought  ho  had  to  deal  with  a  form  of  nvoplaem  dificriug  from 
euceptialaid, — uaiiiely,  an  innocent  hy[K;rpliwiii  of  tint  retina.  On  this 
observation  Sicliel  based  bis  idea  of  a  bonigD  enceptialoid  which  was  dis- 
tinct frotii  a  maligiiaut  one,  aud  strove  uselessly  to  arrive  at  a  differential 
(liaguosis  U-twi-cn  Uic  two.  As  the  two  were  one  aud  the  same  kind  of 
uvoplosm,  this  wai*,  of  course,  im[Ki8Hible.  By  iIksm*  tcnchitigs  of  a  [»«i>udo- 
cncephaloid  great  confiisiion  wa*  produced  in  the  ebaptcr  of  glioma,  which 
continued  to  quite  r«<enttime. 

Glioma  has  been  obsers'ed  wherever  competent  ophthalmologists  have 
been  liKatcd.     Iu  the  dilTerent  Kuropean  couatries  it  sc^nis  to  occur  with 
«|iial  fre«|uency.     Its  occurrence  relative  to  eye-affections  iu  general,  ac- 
cording to  statements  by  Aril,  von  Graefe.  and  others,  is  one  case  in  from 
[two  thousand  to  two  thousand  five  huudretl. — that  is,  about  ouc-half  of 
'  0D«  per  cent.     Sin«e  1S62  I  have  seen  eonsidciably  more  than  a  hundred 
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gliom&ta  anning  about  two  huiwlrwl  thousuuil  ]>atifnts,  whirh  givps  ncarljr 
the  sunif  {K-rurniagc.  Theugt  at  wlik-b  il  i:<  sct-u  vari<«  bctvrit-n  ftstal  life 
and  tlip  Iwelflh  year.  Moat  of  thf  «isi-«,  lii>v«>\"fr,  owiir  Ix't^M-cn  the  tirst 
and  the  third  ^'etir.  Congenital  gliomata  are  usually  biliit«ral.  Ciliomati 
liuve  Uvn  oliNt-'rved  in  cbildtvu  of  llic  Mime  family.  The  uiiniber  uf  udd- 
c(>[i<^-ui(ul  biiKK-uIur  gliouiatii  i»  about  (en  per  cent,  of  alt  the  owh-:^.  No 
|)ii-di»po«i(lon  or  utlii-r  t-tiolugk-al  factom  nre  known.  Although  vtiva  iiinio- 
tainwl,  a  wtnnwMion  Iwtwwii  tmitnm  mid  glioma  lias  never  Wn  proved. 

Glioma  almost  nlway*  leiuU  tn  driith.  The  pitignosis  of  opffrnlions  for 
glioRia,  loo,  is  unfavorable,  since  |HTranncnt  cures  are  extremely  rare.  In 
(bmit?r  ytairs  llie  rcAtilt  of  ojwrative  procedures  wus  bad,  pmbably,  how- 
«vw,  becfliisc  the  diwa.ie  waa  not  recc^aiz^d  as  early  as  at  present  and  heiK* 
vtns  operated  on  at  a  too  advanced  Kta;^  of  de^'vIopoH'Ol.  Kvcti  ^Vattln.lJl^ 
who«jc  statcmciit.1  arp  tnie  to  tlnjt  day,  dwlured  tiw  disease  lo  Ix.-  iiicuraltU-, 
but  nevertheless  he  advised  ofM-nitiun  iit  »ti  viirly  stagr.  AlKUlli'inort-,  lou, 
who  was  certain  (hat  the  neoplasm  was  confined  to  the  retina,  reoomiuendedi 
its  removal  by  a  plan  soiuewliat  similar  to  evisecmtion,  in  order  to  obviate  ] 
muclcatioii.  Mont  of  the  autliors  of  their  time,  like  8yme,  I>alri'U]pIe, 
Tnivers,  St'siqia,  Wpllor,  Riwu*,  et<'.,  oppr-fte^l  the  ojwration,  being  of  the 
o}HniQO  that  the  patient's  fKviidition  was  made  w<yrfto  by  the  opM^tive  inU-r- 
ferencc.  Tln*e  views  on  u|»emlionB  were  followwl  by  tJic  observattmis  of 
Longeitbeck,  8Ichet,  and  Rubin,  whieh  prorliic«!  a  re\'prsion  (o  the  vrtber  ex* 
treine,  and  the  prognosis  was  ooDiiidercd  in  too  favorable  a  Ii}^tu  Through 
tiie  laliorftdf  HirseliWrg  and  vnuOraefe,  however,  this  idcii  of  the  Iteniguity 
of  glioma  lias  Iteen  (xtrrected  and  Wanlmp's  >^ntUpoint — namely,  that  the 
prognosis  of  the  operation  is  very  unfavorable  itnlvsK  it  i«  |»erfonnc»]  at  aa 
early  stage  of  the  nfTeetion — aeoepted.  The  number  of  weU-aotlienticated 
observations  of  jwrmiineut  cures  of  glioma  by  ojx-nitioa  is  practically  still 
a  small  one,  bo  tliat  I'a  Gama  Fiiitu  in  1886  eotild  wporl  but  fitteen  in- 
Htjmtxw.  IVnKiHially,  I  should  term  the  prugiiosis  foropcmtion  favorable 
in  cuHci!  in  mIhcIi  ti  diagnosis  ba*  bwn  ma<lc  before  a  third  of  the  vitreous 
BpiM:e  is  fillwl  by  tit*;  linnur,  iuiIcsm  the  nplic  nerve  is  already  hrtoroplasti- 
cnlly  dieensed.  I  enneider  it  a  very  donbtfiil  proeediire  in  ease  tbc  eyeball 
m  filled  b\'  the  glioma,  and  [  deem  it  parliciilnrly  iinfavomble  in  cuws  in 
which  the  niaes  has  ei>capeil  from  tli«  iiitt-rior  of  the  eyeball. 

As  soon  as  the  diagnoAist  of  glioma  liaft  Ix-en  a^certaim-i),  tlK^re  cad  be 
no  oilier  indication  but  to  remove  the  nenplaini  m  early  and  as  eonipletely 
us  possible,  with  the  ovpIkiII  itself.  Knn<le.'itinn  is  siiRJoient  in  thoenrly 
i^Cagea  of  tftiotnii  when  the  growth  has  not  lilled  half  of  the  vitreous  space. 
Kveii  then,  however,  in  these  cases  it  is  advisable  to  remove  as  nineh  of 
the  optie  nerve  m  poesible,  ainoe  it  cannot  Ix?  ascertained  whether  this  ]x>p- 
tion  is  heleropljistioilly  implieati-d  or  not.  At  once  after  the  n|ierHlion  the 
optic  nerve  should  he  examined,  and  if  any  patliolngical  pnieomeB  be  fntnid, 
the  piece  remaining  in  the  nrliit  xlioidd  br  rcmov<i|,  Tii  order  to  obviate 
Urn  after-o^ieration,  wbieh  is  neither  easy  nor  without  danger,  von  Graefe 
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advised  to  combine  at  once  a  neurectomy  with  the  enucleation.  This  be 
did  bv  ptiDiiig  the  eveball  lorward  with  fbrce[»fi  atWr  cutting  iht-  tcii(li.>u« 
and  (Entering  a  iM^urutomc  along  the  extornul  urbitjil  wall  and  cutting  the 
ojitit'  iieivc close  to  the  uptii.-  furnmcn. 

Wb(.-o  tlie  L'vcball  ii  filic-d  wiili  glioniatout)  ti««ue  antl  it  may  be  sus- 
]je<-t«<d  tliat  di^H'DilDation  intu  Tenun's  itpticc  has  taken  place,  the  extirpa- 
tiuu  of  tiiot-yfbnll,  together  with  all  tim  adjoining  orbital  li^ue,  is  indicatc-d. 
^Vheu  there  in  a  fiint^tLt  exophtlialtuo»,  ur  when  the  glinniatini:*  ti^iie  luut 
euteitMl  the  orbit,  exenteration  of  the  orbit  must  \k  peifuriULil.  lu  ouh« 
\vbi<:li  have  progresned  further,  rejuoval  nf  tlie  ^'yelids  inii^t  be  added  to  the 
radi<-:d  ]>r(>«'<liipe.  Eventnally  it  may  1m'  nccei«ary  (i»  rciiiovt'  sovw  |)art8 
of  the  contigdotis  bonrs,  foUowttl  by  active  caiiterixatioii.  Wlicii  the  ueo- 
^lu)3m  iias  entered  the  ueigh boring  cavities,  especially  the  cranial,  and  pro- 
dtii'es  ci?rt'bnil  or  caM'hectio  jivniploms,  o|ieratirtn  ib  coiitrn-ind! rated.  In 
iuuiierably  voBOi  wliieh  innst  bt'  letl  to  their  fate,  wymplDniatit'  tniitnu^nt 
may  be  employed  to  ease  the  iBticut's  Huflbriiig.  Aritiseptio*  and  nan-otica 
are  Iicrc  of  value, 

Gri^-fT  hiiJt  exnniiiR^  frt-Mh  gliumatn  by  nit'nns  of  thv  iinpn-gnntion 
mt-thoils  tangbt  by  Golgi  and  Ksni6o  y  Cajal  for  tiie  cerobro-spinal  nervou* 
system.  Ity  the  latter  method  bo  succeeded  in  demoiistratin>;  the  pKsence 
of  differently  5lia{>ed  cells  in  retinal  glioma.  He  found  uumeroiis  oval  and 
atar-eluiped  ct^lls  witJi  free  odsiiootA  uliicli  were  undoubtedly  true  neuroglia 
cells,  and  whiob  were  the  original  ctdlsof  the  tumor.  The  studies,  further- 
more, proved  the  pn-*iic<>  of  fibrous  or  apparently  grannlar  interts'llnlar 
eubstaQcet),  most  of  n'hiHi  resembled  embryonic  neuroglia  r<-llH.  He  alto 
found  ganglion  cells  of  different  aijses,  which  vrvn,  howe^'or,  oot  as  frequent 
as  the  oeiiroglia  ceils.  Small  cells  with  one  offset,  resembling  the  em- 
bryonic retinal  wtls,  the  neuroblasts  of  Hia.eouM  also  be  recugiiixed  ;  these 
he  believed  to  be  embryonic  ganglion  cells.  From  tUeae  investigations  it 
would  appc-iir  that  gliomata  practiadly  (I'tusi^t  of  hy|>cr|ilaiLtlc  gliii  v*-\U,  the 
olT^iout^  of -wiiidi  form  a  dense  net-work  of  fibres,  gnnglinn  rell3,  and 
nerve-libiis;  for  this  he  proposes  the  name  of  neiiroglioma  gaiiglionare. 
The  origitml  views  of  Klebs  are  thus  contirnied  by  theee  obseiTations. 

Of  the  theory  of  the  ttpreading  of  gtionm  from  disseminated  germa 
(after  Cohnheim,  and  enlarged  by  Greeff)  not  the  least  objective  proof 
luu  been  brought  forward.  Yet  thiit  pa|M>r  of  GreelTs  makes  it  certain 
that  gliomata  are  not  ncoplat^ms  nf  a  t^nti»iat<»ii«  nntiiiv,  siuee  the  im< 
prt^^natioii  of  tbi'  cells  af^>r  Csjid's  metbtMl  chjiiUI  tiot  take  place.  The 
stained  cells  in  gliomatA  are  therefore  all  of  ft  gliomatoiis  or  n  tiorvous 
charaetor. 


XXXI.    ENTOZOA. 

In  1855  a  case  of  tubretinat  ^hhiocoa^its  was  reported  by  Gesclieidt. 
An  I  know  from  his  otJier  publicaltouM  that  this  aulJior  waa  a  reliable 
observer  of  objective  couditioua,  uad  as  this  cose  was  quite  a  clear  ooe  and 
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wm  exlMiMtirdir  reported,  I  feel  eore  tlut  tt  cutoot  b«  igoored,  a«  ha»  so 
&r  beta  giaMTmlly  dooe,  for  the  nwre  reaHHl  xbai  in  recent  times  bo  simiUr 
CMB  hu  been  ufaecn-wl.  I  am  ronvioced  af  tbe  correetoeae  of  the  deecrijv 
tion,  aitd  will  report  it  I»re,  without  ttddiag  »ny  oitkml  remarks.  '•  The 
cjre  nB  that  of  a  pitpil  tu  a  arhoi)!  fiir  the  hliod.  He  vna  t  went  v-fbttr  revs 
of  ige.  During  lift?  a  flight  prumim-nc*  of  thp  ot^gsn  tiad  been  obs^rcd, 
traHion  WM  incnaacd^lhe  papil  was  irrcgalar,  there  waa  partial  cataract,  and 
a  yvUow  rcfl«x  came  Atim  tite  fuDdos.  The  patient  died  fruni  soma  in- 
tiiTua)  itflcction."  As  to  the  arutomital  cuDditions  of  the  eveltall^  hi'  n-|io]t« 
a»  follows.  "  The  si^ix  bt^vfta  tb«  chorioidea  and  tbo  di^rlicd  retina  vss 
filled  by  a  white  bladder  that  was  retu^nizcd  an  ud  cchtnoooccus.  This 
•tartcd  from  tbc  lower  surfaov  of  the  rdiua,  vm  bvnt  around  it.  and  filled 
the  epooe  between  the  panuitc  and  the  n-tina  in  sut-h  a  manner  that  iis 
two  bag-like  oudg  met  above.  Its  oater  skin  wa«  white,  sliglitly  imn*- 
lucent,  and  looderately  firm.  When  it  was  o;ieued,  a  tittle  sltuuh  fluid 
cecapttl,  followed  by  the  appearance  of  a  secnud  Utii»h-whi(«  »ki»  that 
was  eiieluttcd  within  tlie  former.  Wheu  this,  too,  was  upenod,  eome  serous 
fluid  whifh  containr<l  a  Inrgp  numher  of  small,  round,  trtiil,  or  oli\-(sshA]»ed 
worni-liko  bodies  tliat  ivstcd  ujMm  the  inner  sarface  of  the  thin  fikin  wns 
evacuated.  Some  of  these  placed  under  the  microscope  ^owed  undoubted 
small  round  suction  openings.     Hooklet«  could  not  be  foand." 

CtpiiioeiviiM  Ceilvlwte. — Tlie  first  cases  of  n-Kticerciis  in  the  depths  of  tlie 
human  eye  were  recorded  after  the  discovery  of  the  ophtlialmosoope  by 
CocciuB  in  l9o3  uod  by  von  Gmefe  in  1857.  At  the  stage  of  invasioa, 
the  Bubrotinul  ejetifiTeiM  forme  a  fsmnll  loow  dctacltmeot  of  the  retina,  on 
account  of  which,  einoo  tbc  di^tiirbau<'C'  of  the  delnelied  part  of  tbe  retina 
is  not  jmportaul,  n  bluish  oval  bladder  from  two  to  five  milliinetreH  in 
diameter,  on  which,  uiider  fiivorable  circumstaocw,  aiid  esixfially  a(  its 
margins,  jK-ciilinr  iiitprferejice  colors  <^ii  be  nbtwrved,  may  Ix?  notiecd.  Oc- 
Cftsioually  the  head  segment  rem  be  diffeiy^ntiated  as  an  intei»ely  white  spot ; 
and,  favoi^l  by  fortcitie,  one  can  oliserve  its  movements  in  connectiou  with 
perii*taltic  motion  of  the  bladder,  or,  n'lieu  exceptionally  fbrtunnte,  iudr~ 
[Kudeiit  forward  extension  of  the  bead  segment  may  be  reeognired,  allowing 
aeorreet  disgnoeis  to  lie  made.  .Sometimes  a  eubretinal  eystieereiB  «iu  bo 
Been  moving  between  tbe  n^tiim  ajid  tbe  eliorioid,  and  later,  liecoming  larger. 
it  may  be  olwervctl  bn-aUiiig  its  way  tlirougli  the  retina  iuto  the  vitreous 
bomor.  The  origiuHl  position  of  the  cysticcrciu  Wneatti  the  retina  and  the 
route  which  it  has  gmdually  mndc  oflen  remain  visible  for  Jong  periods  of 
time. 

AOer  recent  mif^rmtion  of  the  cy^icercus  tbe  disturbance  of  vision  mi 
be  very  :*llgbt,  (.«|>ei^inlly  if  the  entozooii  has  a.'»>umc<l  nii  eeoi'ntric  position.] 
On  ilio  other  hand,  in  oafie  of  a  central  {toiiition  of  the  eysfioereus  in  the' 
region  of  the  miiculn,  severe  dinturhatKe  of  vision  will  Koon  crimo  the  patient 
to  seek  aid.     Frequently  piitientfi  asKTt  that  they  »ce  a  spherical  inhadow. 
A  ]«itient  of  Hlrschbcrg's  described  quite  correctly  the  entoptio  image  of 
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the  cyflti«Tcii3,  first  wiih  its  head  projected  aud  tlwri  witb  its  hend  with- 
drawn. Tiiese  defects  in  the  litlil  iil'  visiiui  imTcasc  tu  the  cuarec  of  time, 
till,  after  the  lapse  of  nontba,  the  faciiltv  of  seeing  is  Hniittid  to  qiiuQtitativ-e 
light-seDsatioiw,  and  finally  h  Itist.  In  these  casti*  thecyeball  itrii'irisoftfn 
'found  to  be  Hhninkcu  iir  utniphicd.  In  i^me  types  the  eutozuuii  i-eiuaiu9 
beneath  the  retiiiu,  iii  othcre  it  m  liituated  before  the  retina,  aud  rarely  it 
will  be  fonnd  bctwoon  the  retinal  elements.  A  dense  cloudities*  of  tlic 
vitreous  humor,  especially  of  a  uiembRmuus  nature,  together  with  shrink- 
age and  ibickfoing  of  this  humor,  has  been  found  in  nearly  every  instiince. 
Tn  nwi»t  of  the  ca.<u!9  the  i-etiiia  lta«  K-coine  dotm'licd,  the  (Ict^iohntcnt  Wing 
Uftually  total.  As  a  rule,  the  retina  h  degenerated,  often  of  a  cystic  type. 
Sotnetinies  clpgenerativo  changes  in  the  chorioid  have  been  slioMn,  though 
rarely  bwie-fomiations  take  place.  The  ciliary  body  often  appcavi*  detaehed 
from  the  sclera,  the  lens  frequently  beeomes  cnWLractoiis,  the  itiriiea  in 
clouded,  while  the  solera,  though  mrely,  beeomes  Ihickcued  nud  infilti-nted 
with  pus. 

In  May  of  1892  I  saw  a  unique  case,  in  a  five-year-old  bo^y.  The 
patient,  ounHitloriug  bin  age,  was  wctl  tteveloped  and  healthy.  The  right 
eye  was  normnl.  The  tension  of  the  loft  eye  seemed  somewhat  iacreasnl. 
The  pnpil  was  not  as  wide  as  that  of  the  other  eye,  and  tlie  iris  reacted 
sln^ishly.  A  wliitish-yellow  reflex  could  be  perceived.  After  the  pupil 
wan  dilated,  and  iitidor  foeal  illumination,  three  f^epirate  portions  of  the 
retina  were  visible,  filling  the  greater  part  of  tlie  vitreous  space  like  three 
elliptiral  Imgs,  The  largest  of  these  Iwigs  lay  nntwanl  and  downward  and 
stretched  from  the  ora  Bcrrata  to  the  posterior  pole  of  the  eyeball.  The 
oeoond,  a  mediunj-sijted  one,  was  situated  inward  and  downward,  The 
third  was  situaled  upward  and  a  little  leas  inward.  The  walls  of  tlieae 
buga  ap[K!Ur(Hl  yuUowisli  whit*?  anil  were  semi-traiiBjKirenl,  They  were 
spriukh'il  with  small,  (mint-like  MpntM.  The  normal  n-tanal  vcweU  exICDdi-d 
over  the  surtaecs  of  the  bags.  Even  nipid  niovenicnlK  did  not  chuiige  the 
size,  idiapc,  and  relative  position  of  the  bngt,  yet  a  slight  trembling,  such 
as  might  apitcar  ou  a  bladder  nut  quite  filled  with  fluid,  could  b«  seen 
on  iheni.  With  strong  convex  lenses  and  intense  illuiDioation  suflident 
light  oonid  he  ihrowu  into  them  to  enable  nie  to  perceive  a  large  mentbm- 
noufl  body  of  ellijitJe  nhnfte  with  a  Kilk-like  Insti-e  in  eat-h.  I  also  saw 
granular,  dim  n^tntf.  on  these  lx>dio«.  Tlie  jiatient  felt  no  pain.  Vision 
woA  almost  aSKiIidietl.  I  made  tfie  diagnosis  of  triple  subn-tinai  eystiwrcus, 
I'late  XXIX.  shows  the  appearance  of  tlte  eye  under  fmud  illuiuiimtioii. 
Tem|iomry  symptoms  of  cilinri-  irritation  ap]K'ured,  tlie  anterior  chamber 
grew  mortf  shallow,  and  the  iris  became  discolored  aud  lust  nrntilitj-.  Tlic 
retinal  bags  were  less  transparent,  i^>  that  the  formations  lying  behind  the 
retina  grew  steadily  Icea  visible.  Teu.'^iou  iucrca:^,  the  media  grew  dim, 
and  eoni<ider:iblo  jalo  app«!«red,  so  that  In  July  of  ilie  same  year  1  enu- 
cleated the  organ. 

Upon  section,  a  subretiual,  somewhat  ahrunkeo  cyat  appeared,  which 
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from  the  euticular  appearance  of  it«  walU  wiu*  recognized  as  that  of  a  para- 
site. On  furtlicr  aeMioo,  twoolhop  oysta  became  ap)uiivnt.  In  one  of  tbeee 
secoudarv  *?ciiuu8,  which  was  puqwsely  made  tliicker,  a  ruimd  o]>eDttig, 
with  a  rctx'piaclc  iin\-ard  iti  which  th«  Riractcd  saihx  was  locatoJ,  mm 
fuund  ill  the  oovt^ring  of  the  l8rg«>r  kvm,  Thiii*  th<.-  din)>;iice<U  vem  yrifwd 
coiTfrct  beyond  «  doubt,  aiiatomically  as  well  a»  zoologii^lly.  I  did 
nol  SHoieed  in  demonstrating  the  otii^r  two  »«dioe«  in  an  eqiislly  for- 
tunate sectioo,  sinor  tlit"  oyete  wppc  rxtrrmcly  friable.  lAtcr,  however,  I 
obtained  some  of  their  fragmeuta  from  the  fluids  under  which  1  bad  dooe 
tho  oiittiof*.  PIntrs  XXX.  and  XXXI.  show  two  of  the  iiest  Motions 
takcD  from  differcot  depths. 

My  owu  obMTvutions  show  that  in  Bohemia  cysticttvus  u  very  rare. 
^Vblle  scr\'iDga8  aaaii<tiiiit  ot  I  lie  vun  HaMivr  ctliiie,  whieli  liad  an  abniidancc 
of  material  (sIdoc  to  tbis  place  cnnio  all  tbe  serious  eyi>-af[<vtioiis  frooi  thi> 
wliole  of  Bohemia),  I  did  not  see  a  single  welt-aiithetitinit^  case  of  intra- 
ocular  oysticfivus  from  1862  to  1866.  It  was  not  till  187li  that  von  Has- 
ner  observed  liia  first  case  of  intra-ociilar  cysticcrcua  in  Prague.  During 
the  time  Profi'ssor  Satller  had  ehai^  of  vou  Hasuer's  cJinie,  two  maea  of 
intra-ociiIar  cj'sticcrcus  were  olwervwl,  niic  in  the  vitreous  apace  and  tlK 
other  in  a  siibretinal  sitiiiition.  While  Professor  Schnnbcl  wa»  in  charge 
not  a  case  wa«  seen,  and  at  praw-nt,  under  Professor  Cicermak,  not  one 
hns  bocQ  futiDd.  From  these  statistics  ouly  thnw  certain  taues  hav«  oe* 
curred  in  this  enormous  and  loDg*known  clinic.  Among  the  one  liundred 
and  thirty  tho().s»nd  ]>atient«  whom  I  have  so  far  seen  iu  tlio  difibrent 
official  po.'^iUoDS  tliat  I  have  held,  I  havo  found  only  t«-o  uiidoul>te<l  cmcs. 

The  progiiosia  of  intra-ocular  eyMtwPCtis  isbnd.  Not  interfered  with, 
the  eye  is  always  lost.  The  ofl-rited  ease  of  Teale  with  a  favorable  ond 
is,  aecordiiig  to  nirs^'liherp,  basetl  on  a  diagnostic  error,  probably  Imng 
one  of  coDj^ital  roalforniatiou  of  the  vitreous  humor. 

Medieation  as  at  fir»t  applied  by  von  Graefe,  midi  ba  inRtillations  of 
{Kitassium  and  suntuiuii  pi-cpjirations  in  oi-der  to  kill  the  entozoon,  ha^*e 
proved  iitiMUcce^'trid,  Tliia  ha;*  been  tin;  caasc  aleo  with  the  injixtion  of  otber 
BgeiilH  into  tlio  interior  of  Ihc  eyeball  and  tbe  npplimtiou  of  the  electric 
current.  His  advice  to  kill  the  entoxoon  witJ)  a  cataract-needle  was  not 
followed  even  by  himself.  Pe  Wecker,  however,  tried  to  acconipIi>>h  it 
with  a  von  Graefe  kuife,  under  {(uidaiioe  of  the  ophibalmoacopc-,  though 
without  success,  llahn  and  ])erlmps  Desmarrea  also  attempted  the  same. 
In  18&8  von  Graefe  performed  the  first  cystiwrcua  nivratinu,  havinj»  pre- 
ceded it  by  an  iridttrloniy  inadL*  for  liettcr  locnli/ation  nf  the  juirasite.  He 
opened  tlic  sclerotic  with  n  broad,  flnt  rcclinatton-ncciJIo  and  cnlai^^  the 
opening  will)  II  Mciitsors.     After  soine  difficulty,  be  t-xtnicted  the  entozoon 


with  a  pnir  of  capeulnr  forrciw.  <>n  aoeount  of  the  uon-suoceeeee  and 
dangers  of  the  operation,  von  Graefc  in  185S  atlcmpted  to  make  tbe  extnio- 
tion  through  the  cornea.  At  firs)  lie  did  this  in  three  acts, — namely,  iri- 
dectomy, extraction  of  tbe  lens,  and  extraction  of  the  eiitozoon.     Later  he 
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the  lhi-c«  proccdiirei?  in  one  silting.    In  1866  be  adopted  an 

ci.Mon,  aiid  in   IHGH  elated  that  tluH  »Iionl<i  \^e  done  iii  oiiK*i'- 

only,  liwl  tliHt  for  ordiaar)*  cai^ei  the  coruml  extraction  in  one 

ting  was  pn'tcniblc     On  tlic  wliolr,  the  final  result!)  of  von  Graefe's 

atiouE  were  UDfavorabk. 

Arit  was  the  first,  in  1879,  to  introduce  the  meridiunal  incision  by 
wliioli  ti(ibi¥iina]  cystii'oroHs  lui^ht  be  removed.  Alfred  Gi-aefe,  iu  Halle, 
ctdar^ed  uix>u  Ailt'^  method  and  brought  it  to  its  |)i-(seut  :ttalL-  of  [ler- 
ffcttou.  He  modified  the  incision  by  turning  the  shaq)  ed^p,'  of  a  knife 
towards  tli«  Siderotic  An  a  reHnlt  he  hoou  published  twelve  cases  witli 
fevoniblo  issue.  In  18S2  Iih  (•tuistnurtt'd  a  s'jxK'ial  oplithnlmowope  for 
local i/.alion,  and  luIviNxl  tlic  plan  nf  luttixiing  the  nieridi.in  select^xl  be* 
fore  operating.  In  U*78  iiccker,  Leber,  and  Colin  operated  according  to 
tiiig  lucthfitl.  each  having  one  case  with  good  result,  C'ohn  has  advls+pd  io 
determine  the  iiosilion  of  the  tntttzwou  iHTiitu'lrically  befm-e  the  ojwmtion. 
In  1S83  Alfred  Gracfe  reported  sixly-sL-ven  jicr  cent,  of  successes.  In 
1890  A^'oe.'iiua  luiplined  the  narrow  knife  for  subrctinul  cyeticereuB  and  the 
lance  knife  for  cystitxrn-iijs  in  the  vitreous  body. 

From  this  it  etin  be  dodiicod  that,  ee])ecially  aince  perfected  by  Alfred 
Graefe,  the  operation  for  intra-ocular  cysticereus  lias,  when  early  performed, 
a  Javorable  prognoaii^.  Ho>vever,  when  the  pai'asite  liaa  once  produced 
mntt-rinl  tlestruction  and  more  or  let^  m>vere  iiiflaDiniation  Iuls  ariwti,  llic 
operation  for  rcnio\'al  of  cyi»tioercHs  is  no  bctttr  thnn  cniiclention. 
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PART  I. 

Circulatory  axd  functional  pirturbancks  affect. 
ihg  thk  papilla  of  the  optic  nkkve. 

The  stippiv  and  (Iwtribiitioii  of  Idond  in  the  papilln  of  tlie  ri|>ti«  nerve 
are  mainly  dL-iieiuk'nt  mi  iho  viu^tilur  Kvsteni  of  tlic  pt-tina ;  tliercfoTO  tbia 
siilijcct  will  btr  iuuiid  tuoi'L-  fully  treated  iu  rou^ideriu};  the  circtilatiou  and 
liic  mctabulism  of  tliat  Btructupc.  It  may  add  to  Ibe  coiu[)kifncs8,  how- 
vviT,  to  give  in  tliii*  p\ivx  u  brief  nHMpitiiktiun  »f  tlic  more  iin]K>rttiiii 
)>oiut8. 

Pulsation  of  the  main  venous  liratiHirs  of  the  pnpilla  of  the  optic  nerve 
occurs  so  ol\en  an  a  phvsiolu^ical  nmiiifcelation  that  little  diagnostic  value 
can  be  attaolu^l  to  it  miloM  the  presouce  of  the  vtiiims  pitW  i."*  nci-omnatiit'd 
by  a  history  of  its  previous  aliHciiW'.  Xormally,  or  after  ttip  inhitlation  of 
nitrite  of  aniyl,  vcrnHis  pnlivittdii  will  lie  Ibmid  to  corrpsitond  to  tiip  lipnrt's 
diaettdc.  Abtioriuully,  tliiK  |HilKitinii  in  not  only  more  iioticrulili-, — as  in 
aortic  iu^iillicicijcy  without  pomjwiisatorv  hypertrophv, — but  also  varies  as 
to  tbe  time  of  it^;  iippparrince,  beginning,  for  instance,  during  the  heart's 
systole  ill  tricuspid  inHulticiency. 

Arterial  piil»iti»i),  which  i«  nomiully  aliment,  is  of  miidi  gn-iitcr  diap- 
ik-kIJc  iniportaiK'c.  Thi«  (imditiuii  i«  iiin»t  comriionly  net  with  iu  aortal 
insiiffipiency.  although  the  rhythmic  nxidciiinfr  of  the  wliolo  aita  of  the 
optic  A\*\i,  known  as  the  "'  pidse"  of  the  i>apilln,  cau  seldom  be  det^-cled. 
Arterial  pulsation  ii^  niiifli  more  rarely  seen  in  cases  in  wbicii  tbe  Mood- 
pressure  m  grcallv  reduced,  as  in  extreme  anfemia.  It  Is  al.'*o  met  with, 
althoii^rh  very  iiifrejjnently,  in  anenrism  of  the  aorta.  At  tin«s.  when  the 
an«iiriftro  i»  near  the  origin  of  the  letl  carotid,  more  marked  pnlsntion  of 
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the  artcncs  \i\ym  the  left  papilla  may  be  discovered.  In  addirion,  the 
arterial  pulse  has  been  noticed  in  Basedow's  disease.  It  ia  in  increase 
of  intra-ocular  pressure  (glaucoma),  however,  that  pulsation  of  the  arteries 
attains  special  significance.  This  disease  produces  a  bounding  pulse,  similar 
to  the  effect  caused  b)'  pressing  the  finger  on  the  wall  of  the  globe,  the  blood 
being  driven  into  the  arteries  by  the  systolic  impulse,  and  being  forced  out 
again  almost  immediately  by  the  intra-ocular  pressure.  Attention  is  like* 
wise  directed  to  the  rhythmic  filling  and  emptying  of  the  venous  channels, 
even  when  the  tension  is  normal,  in  cases  where  the  oeutral  artery  of  the 
retina  is  compressed, — cither  directly  behind  the  retina  or  even  at  a  con- 
siderable distance  behind  the  globe. 

The  most  i-ommun  disturbances  affecting  the  circulation  of  the  optic 
nerve  are : 

1.  Antemia  of  the  {lapilla. 

2.  Hyjicnemia  of  the  papilla. 

3.  Hemorrhage  in  the  ]>apilla. 

AN-EMIA   OF   THE    PAPILLA. 

As  a  local  manifestation  of  general  disease,  antemic  pallor  of  the  optic 
disk  is  seen  in  chlorosis.  In  the  various  forms  of  cachectic  ansmia,  in 
addition  to  pallor,  it  is  comijaratively  common  to  find  the  signs  of  grayish 
discoloration  of  the  papilla,  together  with  slight  blurring  of  the  borders; 
in  exceptional  cases,  the  beginning  of  swelling  and  (edema  of  the  disk  may 
be  noticed.  In  pernicious  anemia  and  lenksemia, — a  waxy,  yellow  pallor 
being  characteristic  of  the  latter  disease, — the  vessel-n'alls  are  somewhat 
contracted,  while  the  vessels  themselves  look  strikingly  pale  in  color,  this 
being  due  to  the  excess  of  white  blood-coiimscles  and  the  scarcity  of  hemo- 
globin. 

In  nil  ihc  diseases  mentioned,  general  hemorrhages — as  a  nde,  with  a 
wliitish  centre — are  rejwatcd  and  profuse,  and  similar  extravasations  of 
blood  arc  occa.sionally  di-wovered  upon  the  jmpilla  and  along  its  margin. 
Pathological  examination  has  even  established  the  presence  of  thrombi  in 
the  central  vein  of  the  retina. 

.Vuiemia  i)f  the  papilla  has  also  been  reported  as  occurring  in  syncope. 
The  writer's  t'X|>orieiice  does  not  warrant  him  in  confirming  the  appearance 
of  a  pei-ccptible  pallor  in  ordinary  attacks  of  fainting,  sucli  as  accompany, 
for  instance,  the  removal  of  a  foreign  body  from  the  cornea.  At  most,  the 
artenos  niav  nndci^o  slight  contrartiun ;  the  veins,  on  the  contrary,  seem 
somewhat  dilate*!. 

Pallor  of  the  optic  disk  is  of  gi-catcr  prognostic  significance  after  ex- 
cessive hemorrhage  or  when  it  is  associated  with  quinine  intoxi<«tion,  as  in 
the  S'j-ailk'd  isoliiemia  of  the  retina,  (See  Atrophy  of  the  Optic  Nerve.) 
Af^or  ligation  of  the  common  carotid,  imme<liate  emptying  of  the  retinal 
artery  of  the  same  side  results. 
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.HYPER^WtA  OP  THE  PAPIU-A  AND  THK  »0-CAi:,I.KI>  "  MBBVOC8  HYPEB- 

MUtA." 
Hrpenemin  of  the  oplio  disk  may  show  ytatAC: 

A.  In  Genfitil  Dmasai. — In  gnive  congenital  panliac  lesions,  more 
ran;ly  in  ncqiiired  heart  disease,  all  the  blood-channels  of  the  papilla,  but 
particularly  the  veins,  may  undergo  [erceptihie  dilatation,  with  die  result 
that  the  optio  disk,  and  also  the  veestils  Uiomsflvefi,  presi'nt  an  aimotil 
bliiish-red  wlor.  Kiiapj),  iu  1870.  described  an  iulricale  ramifoition  and 
enormous  distention  of  Ihc  ri'tiuol  v<-s^-b  (Mcdnsa  huid).  A  luudcrutc 
dejrree  of  congicetioa  may  nhow  itst'lf  in  j^octnidary  staj^y  i>f  Mvphillit,  while 
a  high,  d^tw  of  hypcrn-mia  is  iroramonly  f*>nnf!  in  advnncod  va»es  of 
diabetes,  even  though  do  dt^fiiiite  lesion  of  the  optic  oei've  or  retina  can  be 
delect  cd. 

B.  In  LociU  Oentnr  Z«m*<mw. — Exceptional  dilatation  of  the  veins,  with 
numerous  hcmorrhagfti  scattered  throughout  tlie  retiim  and  even  surround- 
ing the  [xipilla.cnn  ofw^n  Ims  detefted  in  thmmliusiH  of  the  eenlral  vein  of  the 
retina.  IlyixTiemiii,  in  addition,  sIkhvs  itself  ii|K)u  the  papitlu  during  irri- 
tation and  inHuniniatiou  of  the  eornea  ami  lu  the  various  iuHainmatory 
conditions  of  the  ocular  tunicw, — cornea,  sclera.  <!iliar>'  body,  nud  ehorioid. 
If  the  vitrei>n)4  humor  is  turbltl.  the  jiaptlla,  fur  evideul  reasons,  sbioee 
through  like  u  ducsky  red  disk.  Dilatation  of  the  veins  aad  diciappcaranoc 
of  venous  puWtifui,  if  tlic  latter  fbrnK-rly  cxi«ttc<l,  are  olsu  notiofHl  alV*!" 
c->mpre**ion  of  the  jngiikr  veins,  at  well  as  during  forcible  expiration, 
and  after  elevation  of  the  up|»er  extremities. 

C.  In  Nervmu*  Dwordfrs, — Distention  of  the  veins  and  arteries  and 
amaller  vessels  of  the  papilla,  with  resultinn  hyiienemia,  may  be  oltserved 
after  the  fatigue  of  tedious  railway  journeys,  after  enforced  wakeful nc*?, 
after  prolcjuged  use  of  the  eyis.  aiinr  exeewive  alcoholic  indulgence,  and 
after  thu  inhalatiou  of  nitrite  of  amyl.  Congestion  of  the  disk  \f  seen  with 
especial  frequency  during  the  stage  of  delirium  in  psychosis.  The  writer 
cannot,  however,  confirDi  the  statement  that  a  hypei-sinie  i>apilla  is  par- 
ticularly common  as  an  attendant  8ytQ])tuiu  iu  insanity.  Nur  cuii  he  agree 
with  the  Btatemetit.  re[>eatedly  made,  tbal  M-rioiis  middle-car  di^turbuneiti 
are  oJlcn  aeeoni|inniiHl  hy  hypeneiuin  of  ilie  optic  nerve.  On  llir  couinirv, 
tlie  pa]iilla  is  so  lurely  congested,  even  in  easea  of  lethal  meningittfl  and 
cerebral  abfM»"SS  of  otie  origin,  that  no  eoneliisive  inference  roneerniitg  the 
gravity  of  the  aural  lesion  can  be  <lrawu  from  the  appturariee  of  the  disk. 

D.  In  J'ltnctional  Dlaturhnncex. — It  is  in  ftinctiounl  neuroses,  hysteria, 
ncunuthenifl,  ami  nervous  asthenopia,  as  it  has  been  called,  that  hypcnemia 
of  the  pa[>illa  di-seires  parlicuhir  cnnsidtnition.  Thes<*  vask^  are  very  fi'C- 
qui-ncly  met  with  iu  praclia',  iiiul  the  patient's  statements  are  so  mislead- 
ing lliat  incxpcrienoe  may  IcuJ  to  a  wrong  disguoeiit  or  to  a  hasty  expr(»- 
aion  of  opiiiioti.  with  the  result  that  iIk-  existing  tlmI1ifcltlatio^T^  are  merely 
ft^ravated.     This  disturbance  usually  npi>ears  duriug  youth, — chlorotio. 
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pale'faoe*!  girli?  at  puberty  being  e^jH-ciullv  slT<.i't«d,^a]tliuiigli  it  tuny  uocur 
in  later  life,  a<s  tit  wonion  at  tho  tii<-iv>]>iiii«o.  PrcK8nn«  in  and  about  Uu 
eyai,  paiu  in  and  Ix-lilud  tlic-  |;lubc,  and  frantnl  and  toniiioral  htwlachcs,  rou* 
stitiitc  the  usuilI  syrapioins,  together  with  complaints  tn  almost  every  cttse' 
regnrdii)^ '*  luiiHcte  volitantAi."  Tii«w  objects  are  dcacrilit^l  in  detail,  and' 
tlieir  \'»rviiig  xha|K«t  and  g\'mti}rv  cxciii>loii»  ntadied  and  inn-sufxl  willi  siKb 
intMitiitw  timt  a  I'eelingnf  dioinKB  h  sonietiDi«N  pnnluced.  At  otKerttmeJi 
n  lancinating  pain  »lioi>ting;  tliroiigli  tin-  evtn  is  dcaignatul  as  "  terrible ;" 
tlieii,  iigiiin,  iIk-  pativut  cMmplntns  tliat  lir  fiitds  it  ini[>o»eibIe  to  look  at 
people  ill  gcrii-ml  ui'  ut  any  |K-n»un  in  |>!trticii)iir,  or  to  lix  any  DbJ&ct,vntl]- 
out  exporiouoiuff  8nfl<?ring.  Less  rnxjiietitly  it  hnpiions  that  tlie  lalieiit  scc-s 
Jo  the  dark,  or  with  eyes  closed,  scniicirciitar  or  cir(:ular  |»Ttideg  of  light 
(j>li<*ipli<iue*) ;  or  in  very  rare  caacn  lie  slatt^  tlint  olijivls  seem  wvereti  witii 
oiloiM^d  designs,  l^lio  moat  oomniou  complaint,  liowevcr,  i«  the  fear  of 
Ix-ing  <)vprt:ik(-ti  by  t>ne  <>r  nil  of  the  ^mn?  di-aenstsof  the  eye  that  tlie 
patient  may  hare  seen  or  licurd  of. 

Altboiigti  in  tlic  majority  of  cases  hysterical  paroxyfitne — pareeia  and 
hemiana»tli(!»ia,  et«, — aru  uljKcut,  the  ptwsibility  of  their  appmrancc  cannot 
bo  exoliidod.  Some  )(atienl8  iMinplain  oC  (hictuatinuand  a  iV-oliogofnuidily 
iu  the  bi-aiu,  with  iKiln  and  a  c-mckling  wiiHstiou  in  tlie  iinfte  or  tlic  neck 
and  in  ilic  occipital  region,  Puring  the  mi-uopnuse,  u'avi^Iike  giisJic^  of 
IiCAt  make  the  sufTcrcr  feel  ii^  if  liol  water  were  beiti^j  |)onred  over  the  entire 
botly.  These  und  other  peychieal  pheiiumenn  niny  often  be  imiNsJ  to  a 
remote  origiu,  such  as  some  serious  injury  or  accident,  blighted  hapea,  or 
sexual  unrest  and  excesses. 

In  the  ntrrvDii:*  niitliennpia  prevalent  among  sdionl-cliildiTti,  the  child 
gcnorolly  eomptnins  that  the  print  look^  blurred  and  tliat  thi?  lottt^r^  are  in- 
termingled and  the  BpnHng  is  irri^dar.  Tliis  is  Mimn  fidhiwed  by  Inniinous 
rin^s,  and  little  by  little  the  patient  approxi matt*  the  Iwok  to  lii*  cyc«  in 
order  to  obtain  {an  in  acconimodiitive  asthenopia]  tin-  largest  {ioa<>ibIe  retinal 
imago.  UiHloubtedly,  in  «>me  of  thene  eliildreii,  the  eont^tniit  tliinking  of 
weak  ev(S  or  hearing  of  dirtpasu^of  the  eye,  together  with  notieiug  (bat  other 
jK-rt^ouK  wt-ar  glujHicM  with  Beennng  iKiiefit,  may  be  res^ponsthle  for  much  of 
the  diiEtnrbantiu  by  prothieitig  anto-snggf^tion  and  imilatioi).  In  moet  in- 
«tanecu,  however,  children  of  thi>i  elnes  are  hitrdeiieil  with  feeble  wnstitu- 
tjons  and  nctirojMithir  legaries.  They  are  generally  quiet  in  disimsititHi,  but 
not  dull  mentally.  Ofleii,  too,  other  neurotic  evidences  raaaifoft  themselves; 
anmiig  these  are  rinnip  contraptions  alVecting  the  mnades  of  (he  r»<r  or  (be 
extremitips.  )>K>tid(tpia,  and  visions  (hallucination!;').  For  example,  the  ebild 
nuiy  w?»;  hinds  and  faiitantic  shapts  in  the  window,  but  the  fact  that  the 
{lalicot  odtiiit?<  that  the  a|)|K-arnnn-s  iu  ({uesiion  arc  illusory  and  unreal 
makee  the  ditTen^'iitiation  from  Cnie  liallnoiiiatiuntt  easy. 

In  nmny  of  thcw  nenrotic  and  hysterieni  snbiccls,  vibrator^'  eontraetioo 
of  the  upper  lid  as  .>>oon  il«  the  [laiit'iil  i^  askeil  to  fhiit  the  lids  getitly  in  a 
oharactcristio  Bymptom,  and  oAx-n  a  HCrikiug  oscillation  of  the  globe  follows 
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kvcry  attciupt  on  Utc  part  of  the  pbyi^iciun  tu  tns^HX-t  Hiidi  eyrs.  A  leu 
cvrtaiii  ^vmptoin  ■:>  tlic  ituH^tlicsiu  uf  the  u-iilur  conjuuctiva  and  oomea  so 
of^on  referred  to.  A.  ainnlnr  lacl;  of  rcnction  to  excitation  mav  be  observed 
iu  iuduloiit  but  otherwise  hcsltliy  iiulividiials. 

Atiutber  neurotic  expressiou,  wbi^'li  KniQl-Kbirig  il(;a(:ril)ea  iii  inuslur- 
bator^,  i»  iMiinctlmes  f^ceii  in  boy»  mid  yoiiii^  iiK^t,  ami  con»i!»t«  of  u  iKviilinr 
Iiistrc  nnd  reflex  of  the  (lorriea.  This  is  due  tn  the  greater  exposiirf-  of  tlie 
globe  *iii  acniniit  of  the  jimrl<cti  retraction  of  the  upper  lid.  It  ie  not  at  alt 
unlikely  that  this  rctnictiwu  ia  dt^pfiidunt  on  incrcuMxl  innervation  of  the 
»yinjifttlietic  fibres  that  control  the  muwle  of  Miillc^r,  in  this  way  intena!- 
fyiiiy  ilic  aotioD  of  the  Icrator  muscle  of  the  up]>or  lid.  It  is  probable  that 
the  pn]>il  apitcjirM  wi(]«r  and  broacJer  for  tlie  same  rtsiaou.  Ji  ban  I»een 
noticed,  in  addition,  that  eutuiue  produces  more  iiipid  and  grmliT  pupillary 
dilatation  in  these  caiKV  tti.-in  in  b(T»|[by  siibjif-l^. 

It  muet  be  rC'iuembcred  in  nil  these  coses  ihnt  n  disease  trifling  in  il^df, 
or  an  mioiuuly  of  rtrfraclioa  that  is  too  slight  to  account  for  the  degree  of 
disturbunce  complained  of,  may,  nndcr  certain  environments  and  by  ifaaou 
of  im-essiut  inlrtisjR'elioii,  develop  into  a  aerious  lesion. 

Hyjjci'H.'miuof  theoonjiinetiva,  or  "  eonjunctlvitis  sicna,"  and  «ongeiiiUll 
puuelate  oiKteities  of  the  i»!»terior  lon8-(«p,iiiIe,  may  arcompany  the  nervous 
dbtiirbauces  raeutioned.  In  some  instaiiees  a  modenite  degree  of  myopia 
or  a--<ti^tiulism  exiHti. 

A»  n-ffinia  ophthalmoscopic  appearances,  the  optic  disk  in  tliene  neurotic 
pitient*  disfloHes  B  typit-al  picture.  The*  papilla  h  starlet  red  in  eolor, — 
glistening  and  liL-ry, — pi-esentlng  in  the  inverted  image  a  polor-cffect  that 
baa  been  compurttl  to  that  produoed  by  tlic  rising  moon.  In  contrast  to 
tbta,  the  pbystologicul  exca\'ntiun,  if  it  existy,  lelundx  out  in  striking  white- 
DusB.  By  the  direct  method,  we  can  verify  the  aiialumieal  linding  that  the 
nervc-fibn-Ti  are  more  abundant  on  the  nasal  side  of  the  papilla  than  elite- 
where,  as  U  pnjved  by  tlie  fart  dmt  this  {Kirtioti  of  the  di:*k  is  redder, 
sometimes  discolored,  and  may  even  show  Idnrri'd.edge*.  The  well-known 
Btriation  and  mottletl  »p)>eai-ance  of  the  nerve-fibres  in  their  pnssege  over 
into  tlie  retina  nill  Ix;  found  accentuated,  and  thiii  rondilion  is  even  more 
prouoiinccd  at  the  lx>};gy  and  liypcncmie  nuirgin  of  the  papilla  and  on  the 
adjaeent  retinal  surlace.  If  only  one  eye  is  affected,  this  deep  i-ednees  of 
the  optic  disk  is  more  marked  than  in  the  other  ey«. 

The  patient  usually  stater*  that  his  vision  is  imjiaircd  both  for  distance 
and  cloee  at  hand.  This  asacrtion  i.tinnyt  nlways  be  verified  ;  in  those  ia- 
stanoes  where  vision  is  «ntd  (o  Iw  reduced  toonc-tlurd,  one-half,  or  even  less, 
a  condition  is  readied  which  I»oniers  on  hysterical  nmblyopin  and  amnnrosiB. 
The  eoasideraliori  of  such  eases  will  lie  found  in  a  special  chapter.  In  a 
favorable  case,  however,  where  a  patient  det^Iares  that  his  vit<ioa  is  defective 
but  where  nil  indiiTations  ]>oint  to  emmetropia  or  moderate  hypei-nietropla, 
it  is  A  good  plan  to  place  before  his  eyes  wwUc  eouvex  and  wmoave  lenses 
of  the  BBoie  streuglL     Kot  koowiug  that  he  ie  looking  tlii-ough  a  jtlaiu 
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jclafis,  and  concluding  tliat  Iciucs  ought  to  iidprovo  liis  sigtit,  Uie  piiin 
iilmcKt  iiivai-iiibly  nltou'ti  [limsdf  to  reach  the  norma,!  ^oclinlof' 
Thiis  mnliod  is  [mniciilarly  siKveesfiil  in   rases  of  nt-rvutu  imIi 
Tlu-av  neurotic  patients  oA^n  wear  weak  convex  or  concave  g;bKa,j 
cutvd  of  tlM^r  own  acconl  or  as  the  I'esutt  of  a  &ulty  diagnona  eu  llit| 
of  a  pliysidan. 

A  tniHtwortby  aid  in  diagnmiA  is  the  pcrimcbn-.     It  is  br  ou 
always  n«o«»«iry  to  tt«t  ever*-  nivridiun  in  these  ca«e$:  tlie  How 
g«npnilly  itiifficicnt.     lu  conducting  the  test,  th^  finst  rCK|U>«>te  is  I 
prchoud  Ailly  the  principlofi  of  pcrimetrio  mothods.      Fo(«ibou 
these  is  that  the  examioer  conceQtrates  all  bis  att«ntioti  upoD  the  i 
of  the  patieot,  so  that  be  is  made  nworc  at  ODce  of  aoy  sadden  aoJ  tii 
aoconwious  rotation  of  th*^  globe  and  any  otIieriuov'enkenUof  iWeiei 
would  nwwssarily  prevent  nccnmte  restdts. 

Aa  is  wdl  kn<i«n,  tlie  eye  in  its  iinrmal  state  tnay  be  said  to  i 
colon  in  sqttares  (5  mm.)  at  a  peripbcm-  dietuace  which  for  pnctiial  { 
poses  may  be  approximately  given  aa  follows : 

"WUm,  laiapoml  fido,  (aiBUNt)  90«— M" ;  nM*l  t\it,  60°— 60*. 
Blue,  "  W—W^i  "         Vf~vr. 

B^.  "  60*— 40=  I  "  W— W. 

Oiwo,  ■*  «&«-«=;  "  aO"— tt*. 


In  the  Deurose»  under  consideration,  a  variation  in  the  above  tii 
tioiia  geof^rully  aeauiues  oue  of  three  expreeaicHis :  first,  s  geocral 
ti«>n  for  »M  em\or»  up  to  ten  tvwarda  the  [mint  of  flxation;  Btnoi, 
DOutmctioi)  Btfwtji  only  tli«  liinils  for  blue,  gri.t«,  or  rod ;  or,  tliirf, 
colors  chaugc  their  imial  relationship,  so  that  from  the  periphery  nd 
more  rarely  green)  is  recognized  in  nilvanoc  of  blue  (or  e^•en  whitt), 
so-culled  pliaae  of  exhaustion  mentioned  by  Foret^*  can  be  di 
with  o(>Ri]>amtiv(>  readiness  Tlie  longer  the  pei^metric  examinilia 
continued,  the  more  c<mtra(!tcd  tb(>  limita  of  the  fi^ld  become.  Jn  nd)*'' 
C3HC.H  it  is  evident  that,  in  onl<^r  to  be  coDviiiccd  thai  the  inaocsnci' 
fi>imd  are  not  due  to  inatlention  on  the  part  of  the  jMiticnt,  it  u  uewrtXj 
to  make  carefully  regulated  and  repented  tests. 

In  the  dittbrontial  dtaguoei^  contraction  of  the  field  of  viaon  iai|lt 
suggest  retinitis  pii^itK-iit<i:^,  hnt  only  that  foni)  in  which  the  eqiniaip 
r^ion  and  the  periphery  arc  uot  much  afll-etcd  :  i  f  tlie  cimracteristic  pij^x** 
^K  tation  IB  present,  a  mLitakv  m  hardly  jM»>.tible.     lieaides  tlii»,  id  pigoa^ 

^M  dc^neratioii  uf  tlio  retinn,  centra]  ncnity  of  vi^iion  is  seldom  im|Mir(d,  el- 

H  Pi^Jt  iu  advaiicwl  caseg  or  where  the  later  degenerative  proceei,coaAiliB£<f 

H  a  stellate  opacity  uf  the  iKisterior  cortical  layers  of  the  Icos,  has  »pi<«nA 

^B  Tlif  liixtory  of  heredity  {present  in  most  ca^es),  the  ditM^rdcred  light-: 

^m  uight-hlindne^,  etc.,  aUc»  aid  in  the  diagnosis. 

^M  The  ili.'^liuct  dJacoloratiou  of  tim  duk  (at  limes  involvniK  tlie 
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Denritis  will  servb  to  ilifferenliate  the  ophlhalraoscopiR  appearaoces  fouod 
io  these  diseases  from  tlie  picture  presented  by  simple  hyj»era>iiiia  of  llie 
papilla  of  fiinctioDal  origin.  TAftre  than  this,  in  incipient  iiitr»-ociil3r 
neuritis  there  are  preaent  inteiis*?  hi>sida<-lie(t,  not  relieved  Ly  iKxupying  tlie 
pati<^-nl'H  attentiod  witJi  other  inuttci'H;  ul»o  vomitiDg,  vertigo,  etc.  Thtac 
syniptumi*  iiuiy  pivw-tlir  fur  nionlh^  miy  di»turl>Bn'W;  in  viviml  iwtiity,  if 
vision  is  afFeoled  at  all, — since  it  often  happens  in  cerebral  tumors  thnt 
si^ht  18  for  a  long  time  in  no  way  impaired.  In  retrobulbar  neuritis  the 
presence  of  a  central  dcotonia  can  likewise  be  established;  in  itmny  case.'^ 
of  brain-tninor,  lieniianopic  disturlmuces  of  the  vUnal  field  appear ;  both 
of  ihtnti  randitioHN  are  alKtent  in  nervous  hyjx-rffiinia  of  th<^  papilla. 

Fiirthemiore,  the  furt  that  Jn  ejcwptional  inKtanu-9i  a  shining,  Ktriking 
redness  of  the  papilla,  dependent  on  the  large  niimber  of  minute  bl(K>d- 
veesels,  may  oonstitute  a  congenital  anomaly,  espodnlly  when  the  fimdus 
ocoli  i»  dark  In  color,  must  not  be  lost  sight  of. 

The  proguuHis  in  nervous  hypeneiuia  of  the  papilla  and  at  tlie  same 
time  for  tlic  aitoniimnying  di-tturbunceu  in,  idiuoat  without  exception,  ffl%'or- 
aldc  WitJi  aiiggr-stivc  tniitmeiit,  the  suiTeriiig  cea-"i«  at  once  or  aft;(-r  a  few 
day*.  Kopioplu  hyatcricn  may  ocrasiunully  prove  an  exception  to  tlii»  rule 
and  may  persist  fur  months.  Recovery  is  materially  Imfitencd  hy  nvr>iding 
any  reference  to  the  disease  winch  affects  these  neurotic  cases.  The  use  of 
expresfiions  such  ns  "oongipstiou  nf  the  ojitic  nerve,"  "hemoiThage,"etc., 
IS  certain  to  make  tlie  patient  uum-ce^.'uirily  fearful  and  apprebeaisive. 

iMild  onllyrin  may  l)e  preseribpfl  fnr  the  relief  of  the  conjunctivitis. 
Compresses  dippeil  Id  Biirow's  solution  and  bathing  the  eyes  with  a  two  per 
wot.  solution  of  boracic  acid  ordinarily  suffice.  In  some  cases  it  may  be 
advisable  to  pi-eacribe  lenses  (0.50  to  1  D.),  with  the  injunction  tliat  they 
be  worn  fiu'  a  short  time  only.  The  (latient  will  i^uon  abandon  tJie  use  of 
thuglawut  of  his  own  ueeord,  since  tlicy  can  afford  only  temporary  relief 
by  suggestion. 


IIEMORRHAOK   IS   THE   PAPILLA. 

The  seat  of  hemorrhage  in  and  around  the  optic  papilla  is  between  the 
oerve-ftbres.  Since  these  lake  a  radialiug  course,  we  cau  understand  why 
the  outline  of  the  hemorrhagic^  In  *o  4i>mi[ionly  rndiatiii};  and  l)nm<'-like. 
Such  cxtrava.>«iti(inH  of  hlooil  aocompnny  most  of  tlie  hrmrirrhii^io  I(>sion.s 
of  the  retina,  and  iire  fully  de-'>cril)e<l  in  the  part,  devoted  to  ihiM.siibJM't. 

Here,  however,  only  tbotw  almost  isolated  hemorrliagce  that  <H.-cur  in  the 
papilla  itself  are  considered.  These  extravasations  are  nsually  the  results 
of  grave  cardiac  le^iuu^ ;  they  tnay  be  mot  with  at  any  age,  but  are  more 
eoinraoD  during  middle  life,  and  occur  more  freipientiy  even  duriug  ad- 
vuDccd  life,  as  au  expressioa  of  artcrio-selerosi*.  They  arc-  gi-iierall)'  uui- 
Iat«ral.  As  n  n^-oeswary  ^wpicnce  of  the  canliac  lesion^  the  optitliidinosoo[>e 
diseli^ies  disonlered  dmilation  in  Iwitli  cyc«,  and  in  aPteri(i-.seIeroHis  pecn- 
Uarly  twisted,  pole  urturieei  are  ui>tioed,  presenting  a  broad  central  baud 
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which  ap]x?ani  {xickercd  and  torn  in  places,  witb  beremdt^isliin:^ 
reilfTtion.     Tbc  rufiture  itself  may  appear  in  segments  or  jb  a  (|iailiiik«.i 
it  muv  even  CNX'upy  i>n<.--liair  of  the  |iapilla  as  a  jet-black  htfDonfaipM 
slutrply  (IvJinod,  and  ordinarily  {irojeotinfc  »vcr  tli«  edge  of  the  ink.  Tk\ 
liptuorrliiif^-  (■(■ciipifs  n  diOrre^t  kvel  tu   (lie  fibre-layer,  wbidtii 
dcii^o  ii>  tlii;^  situation,  or  even  IHiind  it.     The  jiaiii-nt  !^ites  tliai  t^ 
veil  or  a  iiiii<tbcfoi%hisey«s  upon  Hw-nUening,  tlic  cause  of  whidimMUi' 
come  WD  during  tiie  night ;  or  lie  gives  a  history  of  having  difoiwniv; 
im|}orteuLi»ii  of  fiiglit  by  at'cident,  smuc  disi-uiufurt  in  tNnoealartvnol 
ing  I'l  tettiug  Ihv  acuity  of  each  eye  8C|iurately.     VistoD  is  nuat  in 
with  if  tW  twiiporal  eid*  of  the  disk— i.e.,  where  tlic  fibre*  pMs  «il 
maculu — h  Httncked. 

The  pro^Doais  is  oidinarily  qnitc  favorable.     Hemorrlui^ 
on  artcrio-^lcrotic  changes  is  gcnoralty  folluwed  iu  tlie  courKofEl 
years  by  etmilar  apoplectic  foci  in  the  braio.     A  dcecriplioB  of  ibc 
logical  cliang«8  afftt-ttiig  the  wnlU  of  iIk>  blond-vcoM^s  in  this  dianni 
be  found  under  "  Discaacs  of  the  Ilrtina." 

As  rpg!»rds  treatment,  the  avoiilanre  of  all  nnncrfswry  nw?  of  llic  i 
is  demundnl.  Thii«  caution  also  applies  to  bright  illumiaaltoa.  Botj 
the  recumbent  portion  is  deeirable,  bnt  not  imperative.  Everything  < 
is  likely  to  increase  the  general  blood -pressnre  or  that  tends  to 
cungGStion  or  circulatory  stasis  must  be  pmhihtted  (ittixiping,  cna 
BDeezing,  constipation,  the  wearing  of  tight  cravats,  the  use  of  bV 
stimtilantfi,  etc.).  In  cardiac  Wions  witlumt  conipcusatory  hyjKT 
digilalid,  followed  by  a  symptomatic,  dietetic  course  of  medicalion,  a'a 
cated.  The  use  of  moderate  doaos  of  potu^iuni  iodide,  admiuiflend: 
three  weeks,  followed  hy  HiisjKrusiuti  of  riie  use  of  the  drug  for  (uw  wtki 
often  meets  the  rcqiiireinciit*  of  thf  case  and  the  f.-x|>cctnttoDs  of  tin-  y^^ 
cian.  To  ha;^teti  ab«orptiuu  of  tlie  hciiiorrluigic  extra vasutinn^  moui  Utt 
warm  fomctitationfl^eto.,  may  be  employed  ;  inunctions  of  iodine  orDtmnli 
art-  aliM  UHofiil  when  ap})lied  to  the  brow  and  temporal  n?gion,  pr 
being  taken,  however,  thut  no  ecxcua  is  excited. 

It  is  (ulniittcd  that  it  i»  oA«-n  jxjttstblo  to  make  the  diagnoM ' 
arterio-8cIcro«i8  by  (he  appwirflnee  of  the  retinal  veeswK  In  this  mo 
linn  Ilie  writer  desiivs  to  call  attention  to  an  original  ohservatioa 
tboee  cases  in  which  rupture  in  iinminCDl — either  in  tbe  veeeeU  of 
retina  or  at  times  also  in  the  papilla — or  bait  already  occurred,  compn^** 
of  (he  walla  of  the  globe  witli  the  tin^r  no  longer  exHtcfi  pulflatioe  in^ 
d«geo<^rated  arteries.  The  puliation  in  cjiinntion,  an  is  widl  kouwn.  <aa  b 
pniduccd  readily  and  in  a  marked  degree^  even  in  cases  of  cht^td  ^^ 
It  Is  tlierefurc  not  merely  an  expression  of  iirterio-scl  erotic  controction,  Int 
must  rather  bo  looked  upon  as  an  induration  or  rigidity  of  the  mdbo^ 
tlio  arteries,  which  even  increased  tension  produced  by  pressure  wilb 
finger  during  diastolic  contnictlon  cannot  overeomt  This  olwervi 
applies  in  jmrtlcuW  to  artftrv»>-«cl«ro«i*  affecting  the  principal 
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of  (be  blood-veseels  iipoii  the  |Mipilta  ;  it  does  not  liolj  good  for  the  artwio- 
Bciemtic  (JpgeiienitJoa  o(  smulk-r  anJ  tsolalod  branches  at  reiuute  jxiiat^  in 
Ihf  i-ttioa,  even  when  rupnire  has  takeii  plaw. 

Tla-  writer  hiu  iiotitt^  the  maic  phtiiomcnoD — iiiabilitv  Ui  excite  urtts 
rial  ))iil»{iciuii  wln-n  [>rcwiiire  i»  made  ugain^t  tliegluW  in  M  i^-rsous — hi 
Bovcnit  ciiws  of  thnjiiiliosiH  uf  the  n'utnit  uticrt-  of  the  rctinu.  TIm  niiiia 
nrtmsl  cluiniM'ls  ii|»on  tlie  i\Uk  ;ip|>ctintl  !ikp  hnm*!,  straif^ht,  hyaline  tiibca 
of  (lirlv-red  or  oraiiifp  cnlor;  the  VRswiii  were  »n-oni|)anied  b_Y  an  miconi- 
moiilv  broad  central  band  that  ]>resent(Kl  a  dull  reHeJc.  In  their  remoter 
ramilit-atlouH  over  tlie  ri?tiua,  the  arterial  hronches  wei-e  61led  with  dark, 
iHi[icrftvtly  (!nnn«?t«i  colirmnH  of  bluud  that  had  jiassud  thf  ytniiijfulated 
jiortioii  of  till'  vtwwl.  Ill  iidililioo,  \wiv-  and  ihu-n-  in  the  iK-iglduHniod 
of  t1ii>  btuod-ve(>6el  trunk  th«  bluu«]  had  ■.•xiuk-d  and  cxtmvasatiunie  io  ihe 
form  of  Htrt|W6  and  spots  "l-oii Id  be  d«.'twtcd.  The  venoiiti  diuiinck,  on  the 
othiT  tiaiid.  iii>i;Garod  sliglilly  eontraeled,  a  conditiua  whieh  can  bo  readily 
accuiintul  I'ur  in  view  of  the  intjiedimeat  otiercd  to  the  entrance  oC  arterial 
liloud  aiid  the  stasia  in  the  nrtennl  bmuclies  and  tltc  free  c>iitflt>>v  of  blood 
fntiii  tin-  veins.  The  [mpilla,  whosH^'  Diai^ns  wen-  Mirroundttl  by  a  few 
hemorrhages,  was  of  a  deep  eherr3--ro«l  and  looked  ns  if  it  had  been  stcciwd 
in  lifemoglobiD.  The  vitreous  humor  showed  diffuse  haninrss,  and  visnai 
acuity  amounted  to  bare  perception  of  light.  After  three  neckt,  blindness 
residted. 

The  MTiter  hat  seen  a  case  of  cmliolism  of  the  central  nrten-  of  the  right 
retina  in  »  married  woman  whn  had  rentatwl  and  ntimerouK  evidences  of 
the  formation  of  bl'n>d-tli>ts.  Thtac  musses  aiuld  be:  felt  in  the  )>n|>crficial 
vvitis  of  both  hands,  on  the  donial  aide,  and  were  slightly  seneilive  on 
prewiirc.  The  imlttiit,  being  lightly  clad  mid  having  no  covering  over 
her  head,  ran  out  into  the  garden  on  an  autumn  day  and  htirritdly  begau 
CO  nkc  together  the  fiiltcu  leaves.  Almost  immediately  dark  circlM  ap- 
peared  l»efiire  her  -''iKht,  fullowed  by  tutal  Itw*  of  virion  hi  the  affec-tcd  eye. 
In  this  eye  there  were  the  ophthatmoseopic  evidences  of  emboliam  of  the 
central  artery  of  the  retiua. 


I 


PART   11. 
INFLAMMATION  OF  THE  OPTIC  NEBVB. 

loflaoimation  of  tlie  optic  nei-ve  may  affect, — I,  the  intrnixrnlar  ter- 
mination of  the  optic  nerve  or  the  fmpllla;  2,  the  retmbiilbnr  )>orttun, 
including  that  part  of  the  nervo  iu  the  bony  canal  formed  by  tlio  optic 
foramen  ;  S,  the  intra-ci-anial  divicion. 

Considered  from  the  stand-pi>iut(»  of  jwiliulogy  and  morbid  unatomy, 
this  clinical  cUssilieation  neenkH  i«omewl)iit  arbitrary,  ^inec  iti  the  majority 
of  Cflsce  of  so-ealied  intra-ooular  neunris  butti  the  retrobtdbar  and  intra- 
cnaial  diviaionsof  the  uerveii  jiartietpate  in  the  Inflammatory  ehanges. 
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SUBDIVISION  I. 

INTKA-OCULAR   SECKITIS. 

(•ENRRAI.  CONRIUERATIOK. 

The  general  o]>htliatmo»cu|)ic  picture  in  iiitra-ocnlar  oeuritifi  ebows  ibu 
tbe  eatiiY  surface  of  the  optic  disk  ie  discolored.  The  boundary  lineB  an 
cloudy  and  imlbtinj;;iii&hable,  while  tbe  papilla  itself  aHininfti  a  tiirbij, 
dark-red  tint.  These  alterations,  together  with  the  attendftnt  hv|KTK-iiia 
aiid  h&xiues^,  are  least  proiiotimwd  iti  the  temporal  qiiaflmnt  and  idom 
striking  uud  constant  on  tUu  uuml  side.  The  principal  vcidb  upon  the 
papilla  aru  Kuiuowliiit  iliHtt-mU^l ;  at  the  edge  ol'  tbe  (liek  these  vessels 
(cither  ouo  or  both)  undergo  a  curvature  vrliicli  is  Dumifestly  more  vonvex 
Hnd  abrupt  than  that  iii^iially  notiocd  at  thU  point  At  the  same  time 
the  blood-vesaels  iti  diOercnt  [>artd  of  their  eoum;  look  hazy  and  blurred  ; 
this  condition  la  not  only  mot  with  m-ur  llio  cxmvation  ami  internal  ro 
the  bend  mentioned,  but  eveu  involvi-s  the  vonoiw  clianneU  external  to  tlita 
point, — ihat  t»,  in  the  area  Ixiniering  on  thp  margin  of  iho  papilla. 

If  tlic  liin-ct  aictiitKl  is  resorted  to,  radiating  strin?,  arising  nios*  fre- 
quently from  the  upjicr  and  lower  boundary  of  the  disk  and  extending  iiklo 
the  adjacout  retinal  space,  con  be  detected.  These  markings  indicaU'  ibe 
troiigitiou  of  Uiv  ncTve-tibres  int<i  the  retina,  and  oaa  often  be  detected  to 
the  locality  refi-rrtd  to,  cvcu  in  tbe  normal  eye.  The  only  differeDce  is 
that  the  nornml  l:ivi  7-  \ti  moTv  transparent  tbruiighout  ami  iltt  slriatioa  more 
delicTnte  tliun  in  thi_-  [>t  it  ho  logical  picture. 

In  ndditiou,  intra-oeulnr  nc>untis  ie  often  aecoinitaDied  by  special  changeB 
in  tbe  nasal  portion  of  the  papilla.  The  di»pix)porliouately  large  mass  of 
ncrvo-biindlos  i)il«l  up  here  nrnkoi*  thi*  a  favorite  focus  /or  inflntumation. 
The  whole  tnwt  i.-*  not  mertOy  charact«'n/.«l  by  diDusc,  diifky-red  cloudi- 
D08»,  but  often  present?  a  mottled  ap)>carnncc  with  punctate  nnd  ^riatc 
sjxits:  raor¥  than  thi^,  the  iiaaal  side  of  the  papilla  may  he  foinid  sirolleiii 
elevated,  and  piojecting  above  the  level  of  the  surrounding  retian.  At 
timc«  the  smaller  bloodA-eaacls  in  tiie  Bulwlauee  of  tlie  ]>apilla  are  inipli- 
catnl  and  .ihow  striking:  engorgement  ami  InrtuoKity. 

Tbe  change:^  di»elo»ed  by  theophthutmnKcojM:  manifest  tlicmselves  under 
two  chief  tyi>c6 : 

1.  Inlra-ociilar  neuritis  as  a  result  of  eo-called  retrobulbar  neuritis,  the 
inflaramalory  proodSB  being  tranemittod  from  the  orbital  diviaion  of  the 
optic  nerve  to  the  papilla. 

This  is  the  more  uncuinmnn  cntittc  of  optic  neuritis,  and  its  detaik'd 
ponsiili'nilioii  n>«  well  as  tlu-  ilirri-ii'iiliiil  diagnusin  from  bmin-tuinurs  will 
be  taken  up  in  the  chapter  on  Rclrobulimr  Neuritis. 

2.  Intra-ocular  neuritis  in  the  form  of  incipient  choked  disk. 
This  is  the  more  cunimou  caiine.    Tbe  pi-eliminart'  slatetDent  is  here  made 

that,  in  conformity  with  the  opiaioaof  most  oculists  (I'litboff),  etrellir^  of 
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the  optic  papilla  is  regarded  and  deeiguatod  as  "iutra-ociilar  Deurltis"  as 
long  as  the  distance  fcom  tlie  apex  of  the  swolleu  dislc  to  the  le^-el  of  tJie 
retina  does  not  reacii  iliree  diopters.     Duly  wheti  this  distance  passes  beyond 

^ three  diopters  ia  the  prowsis  to  be  ootisiJen-d  as  so-mllcd  "  cliokcd  disk." 
It  does  uut  scuu  cxpodicul  to  luudiij*  tlii«  di«i),'Latiuu  at  prcscut. 
SPECIAL  OPHTHA  LMOWO^PIC   AN))  CLINICAL  FEATDRES. 
_    lutra-ocular  neuritis  of  the  second  division  taay  be  designated  for  the 
pku  of  brevity  as  "  iuclpiciit  cliolted  disk," 
Tltc  opiitimltiKM4i-upii!  apj>earaiicc8  jii«t  described  are  fouiid   in   bi*ain- 
tomors,  iu  tumors  of  the  meninges  and  neoplaiinis  of  the  cranial  eavily 
in  general,  in  cerebral  cysticcrciis,  and  iii  intlatniuiition  of  tlie  nieiiiiigtw 
B     (tuberouUr  aud  sypliilitic  meningitiB).     Lea)  commou  causes  are  »cptic  itnd 
epidemic  nuQiiigitirt,  hvdroooplialus   and  cerebral  aJjecewf,  tumon;  of   the 
orbit  itT  of  tlie  orbital  xvallR.  nt-ophiHmK  of  the  opiic  ihtvo,  Blight's  dis- 
ca.««.-,  sii[ierior  polioeuct-pbu litis,  heniorrliagio  jjachymernQgitb,  and  ottasion- 
aUy  ehli«i)sis,  fuiphysfuui,  aud  cai-diac  iesioaa. 

Tumors  of  llie  brain  constitute  tlic  exciting  l-ullac  in  tlie  largest  pcr- 
oentogc  of  caeos. 

The  one  symptom  which  ia  atmaul  pathojirnomonic  in  nearly  all  the 
leeioDs  mentioned  to  headache.  Since  this  condition  may  ol\ca  persist  for 
weeks,  and  even  for  DiorithH,  it  in  not  merely  exptnlieiit  but  nece^isary  in  all 
casra  of  continued  and  invelernte  hendache  to  make  frequent  and  re[)i?ated 
examinations  of  the  ruu(iu<i  nf  the  eye.  As  soon  as  tlie  changes  ivfcrred 
to  art;  discovered  uu  the  part  of  a  prcviouHly  normal  optic  papilla,  the 
dilTcrviitiul  diagnosis  l>ct;v<.-ca  tills  and  other  varieties  of  cephalalgia  is 
eompnrativcly  easy. 

Headache  is  particnlarly  common  in  llie  early  atajres  of  Briglil'a 
diacflse.  The  urinalysis,  tJte  deiuonstrahlc  urterio-Kcrlcrosis,  und  the  HOiall 
eircnlar  lii<iuc>rrha^;es  wen  in  the  naitiu  might  to  giianl  against  errors  In 
diagntietis  even  before  the  existence  of  albuiuinuric  retinitis  is  definitely 
established. 

Another  form  of  ccphalalt;ia  is  that  arising  in  hysterical  patients.  This 
beadiLcho  is  apt  to  be  exap^f^rated  and  described  as  "  excruciating,"  aftliough 
it  can  orten  be  made  todisap^iear  by  directing  the  patient's  attention  toother 
matters.  Added  to  this,  the  state  of  the  fundus,  and  the  shining  red  optic 
disk  previously  mt-Hlioncd,  together  with  the  characteristic  field  uf  viaioD 
aud  oilier  evidences  of  liysteria,  tend  to  snggeat  the  projier  diugno&is. 

It  is  easy  toditVorentiatc  the  periodic  attacks  of  Binn3-dts«tises(in  rhino- 
piiaryngeal  diotiirhaiices,  bronchial  nflections,  and  inllnenzn) ;  in  these  cases, 
in  addition  to  the  hi.'itory,  local  evidences  of  obntjiiction  on  percussion  often 
make  ibe  diagnotors  evident.  It  is  al.'to  easy  to  reach  a  correct  tv>ncUision  aa 
to  the  cause  of  tliat  type  of  headache  which  aoiy>nipanie3  or  folIoM's  an  attack 
of  tnigmua  opLtlialmica  (scutuma  scintillans,  hemiaiiopia  fiigax,  etc.). 

Iu  all  these  furmd  of  ccphuUilgia,  no  discoloratiou  or  swelling  of  the 
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papilla  is  present,  acid  tUvy  have  bwo  oDiiniernml  \wk  lueroly  to  aid  in 
difll-R-utial  diugiiiwis  ihiring  the  period  wbeii  ilie  oplulialinoeoopic  evjdonta 
•re  not  conclusive.  The  »iihj(ftiv»-  itvmptoms  which  are  almost  im'anaKK- 
oumpluiitL-d  of  during  tlu-  inci|iieiir  ffaigeof  choknl  disk  are  also  aW-iit, — 
nanioly,  nnsl«adiiipss  of  pail,  wenkness  of  tht;  Iow(T  (-xtminitiei,  voinitiiii 
(aithuugh  lliis  is  present  in  llriglit's  disease),  dixzioefis,  disdirbauce^  of^ 
Riemurv,  etc.  It  i»  funliermore  iniporlaot  to  rcnicDiber  llmt  tlie  Li-ndnclie 
in  ocrctii'iil  diMitiH'  in  !*nnwiim&i  rt-lievcd  by  totting.  A  Hiinilsr  plieitotucDCD 
tnay  bo  witiif<i«iej)  now  am!  ihen  in  glaiKrumnlMiii;  beailachfs. 

In  retrobiillinr  nruritiH  (i>s{x'ciully  iu  lead  intoxicalion),  ultlioiigb  tbe 
opbthalmosccpic  pictun?  is  «omfwba.l  similar,  m«rk<^<1  uiwl  cl)anic1«ristic dt-^ 
turltaocee  of  the  visual  acuity  und  of  tliu  licld  of  vision  occur.  On  tbe  other 
band,  it  is  safe  to  siate  that,  ns  a  rule,  both  (be  funrtions  remaiu  normal  in 
ineipifut  choked  di*k.  The  main  exceplion  to  this  ride  is  found  in  tbosr 
rare  cnsiv  in  which,  in  cion!W<(in<'noc  of  an  aociimutatian  of  fluid  in  the  veo- 
ti-ic-kv  or  by  rttiiMi)  of  a  dinK-ndcd  "  n-eessii.t  nervi  optioi,"  tlw-  ctptic  tract 
becomes  cotnpresiiicd,  or  in  whtdi  syphilitic  graniilation-tiRSUC  prodtioos  pro- 
liferation and  compression  of  the  optic  tract  itself.  Under  such  condilioos, 
during  the  pt-riod  of  the  development  of  choked  disk,  and  sometimes  cveo 
while  the  [rapilla  is  still  normal  in  appearance,  impairment  and  Io«»  of 
viaion,  a(!ei>mi)anicd  by  conaidemble  FtHtrictioii  of  the  field  of  vision  and 
variuiM  lienttanopic  disturbance's,  may  take  place. 

Ou  BcooiiDt  of  the  cinineut  importance  of  tlic  dilTcrentinl  diagnwb  tD 
incipient  ncurilic  ttwelliug,  mention  is  nlt^o  made  of  that  comparatively  rare 
condition  in  which  Ihc  papilla  in  high  decrees  of  hyiK-rmetropia  presents 
a  normal  ap|>earauce,  biit  projects  one  diopter  more  or  less  above  the  lex'el 
of  the  ndjacout  a-tiua.  In  ^ueb  cu:$c»,  the  most  pruuouuccd  eonvolntioD  and 
tortiiO!*ity  of  the  vcssi-li*  iiiny  irxist,  the  veins  in  parlimdiir  Iwing  wouttd 
around  the  central  nilory.  From  the  region  of  riic  physiological  exei- 
vation,  grayish  white  but  sharply  dcfinrd  velvety  and  shining  bui(U  of 
congenital  connective  tissue  are  spread  out  and  encircle  the  blood-vcncl 
trunks  and  in  part  confeal  them.  The  ^itriotion  of  the  iipfter  and  lower 
margins  of  the  papilla  in  Uie  direL'tiou  of  the  retina  is  also  more  pronouncMl 
iu  these  ca«e».  Notwithstiuiding  nil  this,  ilie  ell'ect  h  not  liiat  prcxbiced  by 
tbe  typical  cloud-like  h(uinct>5  that  ubgcunx  Uie  discolored  papilla  and  its 
bordei-ii  in  iiieipit-nt  choki^l  disk. 

A  still  rarer  source  of  error  mijrht  arise  in  certain  forma  of  aMignia- 
tisni.  where  the  lower  and  npper  Lxtrders  iif  the  [Kipilla  have  a  •.tr^-ak-like, 
ill-dcfiutd,  and  hazy  appearance  ;  the  confusion  iiiflj'  he  iiwruued  if  nen'ous 
hyjK'rtcmiii  of  tbe  papilla  is  present  at  the  same  time,  Tlie  results  oh- 
(nined  by  eylindpical  lenses,  t^jgctlicr  with  the  bwtory  of  flmhivopia  since 
rhildhiiiKl.  will  gnai-d  against  mistakes  in  diagnosis.  Besi<te>»  this,  ihe 
snbsefiuent  developmente — progressive  swelling  and  incrv^aaing  discoloralioo 
of  tbe  papilla — serve  to  distinguish  beginning  atmphy  i'ntta  the  aoomaloui 
couditiou  I'elen'od  to. 
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ScLmifit-Rintplor  has  vailed  uttfutioii  to  the  presence  of  venous  pulsation 
aa  oue  of  tlic  niuDifestations  in  brain-din?ase. 

As  the  iieuritic  iDflammatlon  progreHH«,  the  c:Iou()in<?S6  along  the  borders 
of  tlio  [tapilLi  iucn:ai8<s,  becoming  denser  id  proportion  to  the  area  iuvolvt'd. 
Fiiinllv  llitr  iiiurjrins  income  totally  obscured,  wbile  tho  pajiilla  takes  on  itii 
cliaracteristic  "  woolly"  look,  witb  tlie  ceutral  area  a  dull  gmyisb  red.  The 
diaiuett^T  of  the  disk  is  often  up|iannitly  iucrcTiiH.-d,  iu  tho  invert*^!  imago 
tlk!  [lapilta  t.'S  At>i-ii  as  a  dusky  red  disk,  nblle  the  i^urruuuding  nreu  ussiimes 
u  hazy  np[X«ranM<,  with  dusky  white  rays  vi»iblo  here  and  there.  The 
v«iiig  nre  ilintcnded  and  dip  down  nbruptly  ns  they  pofig  over  the  edge  of 
the  boijfiy  papilla  to  the  n'tinn  bcluw.  At  this  puiul  llie  venous  ouils  are 
darker  and  eometiroes  nearly  bluck  in  color.  The  voasolm  tliroiiglioui  look 
Iiazy  and  seetninj^ly  interrupted  in  their  (X)Un«',  Now  nii<l  thou  piik-  red  or 
dark-c^nlorod  hemorrhages,  radiatinL;  in  outline  as  n  rule,  mi»y  Ije  detected 
along  the  liordcrx  of  the  S]H)ttL-d  {Mipilla. 

On  digitul  pressure  it  is  possible  to  PCCoKnize  pulsation  and  lateral  dis- 
placement uf  the  veins  that  de=i.Tcnd  from  tin-  (ai|>ulii-slm[>od  papilla. 

In  the  upright  image  it  can  be  noticed  that  the  apex  of  the  swollen  disk 
generally  projw-t*  alfcut  throe  diopters  above  the  level  of  the  retina,  the 
OL-tual  elevuCiuti  at  this  pulut  beln^  calculated  as  equal  to  one  diopter.  The 
tissue  of  tin:  pupitln  looks  a^if  tt  consisted  of  cloudy  agar,  intersperseil  tvlth 
numerous  tortnouii  and  .tmiiJl  hlnod-veaflcls,  in  the  nejgliborhnod  of  which 
minute  hemorrh:^»es  are  often  visible.  Another  striking  fratm-e  \»  the  pres- 
ence of  lustrous,  spindle-shaped,  radiating,  but  irregularly  grouped  spota  and 
blotehes  In  the  suhstauee  of  the  papilla  (varieose  sclerotic  de^neration  of 
the  optic  norve  fibres).  The  veiaa  and  arterieB  upon  the  papilla,  when  not 
obw'iiml,  are  acconiianiwl  by  broad,  diiurolored,  wbitiMb  Ijamis  and  slrijies. 
Ju  a  few  instances  the  vdtia  uod  urtericji  are  nintractcd  in  culibi'c  towaids 
tbe  middle  of  the  papilla, — thut  h,  near  the  plaeo  where  they  enter  tbe 
physiologienl  oxotivation.  It  must  be  admitted,  bon'Cvor,  tlint  this  area  is 
seldom  visible  in  the  ophthalnioBLopic  picture. 

External  to  tiie  jiapilla  the  vessels  in  the  retina  are  nomewhat  dilated,  a 
pathological  eomlitioii  which  fnraisheit  additionid  proof  that  the  lamina  cri- 
bixMA  Miffera  aetnal  oonipn^s^iuii  in  the  papilla.  The  fact  must  not  l>e  ovei^ 
looked,  however,  tliat  sometimes,  e%'en  under  normal  eonditions,  the  blood- 
cliannels  arc  apparently  more  cootmcted  near  the  centre  of  tlic  papilla  limn 
near  ita  edge,  a  eircumstanw  which  is  explnined  by  the  existence  of  tbe  con* 
neotive-tisfiue  layer,  which  In-gins  to  cover  the  lunien  of  the  hloiod- vessels 
even  at  tlie  physio)  o(>ienl  excavation.  In  addition,  the  writer  liaf^  noticed 
that  in  the  early  stages  I'f  the  nenritic  pnx'css  the  dilatation  of  the  vein* 
extends  as  for  as  the  periphoiv  of  the  retina.  In  tivi>  caees  of  developed 
cLoked  disk  ('"tomor  cerebri"  and  *' cj"stieercns  multiplex  cntiget  cerebri") 
tliat  mmc  nnder  the  writer's  observation,  the  venous  branehos  aj^peared  like 
spiral  onils,  white  small  extra vasntinn.^  nf  blood  could  he  ^"-en  in  (be  immo 
diiite  vicinity  of  the  vciweU.     Tbe  small  hemorrhages  Iq  tbcav  casus  arose 
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from  an»»t<ininsing  branctie>  of  the  superior  and  inferior  temponU  veins  in 
till;  iiuigUburliood  of  tliu  niwriila  Ititca. 

CHOKED  VViK  AND  ITS  SBQUEUK. 

The  swelling  of  the  optic  iiapilla  to  wliicli  tlio  d<«iguation  "uhoked 
disk"  applies  develops  IVoin  the  stage  of  iutra-ocular  Q<:uriti»  destTibeil  in 
the  last  sectiou  in  about  two  weeks,  or  poasibiv'esHicr  in  cases  of  tiiWrcuIar 
meniagitis. 

Tlie  degree  of  swelling  in  the  ms^ority  of  cases  ia  pronouuced,  amount- 
ing to  oue  millimetre,  or  even  reaching  from  two  to  tbrce  mitlimetres 
(equivalent  to  from  five  to  six  dioptera  above  the  level  of  tliL-  retina  bv 
ophthalmoscopic  mcasuretneut).  The  tuniefantion,  lut  a  rule,  is  limited  to 
the  territory  of  the  disk  and  itfl  immediate  neighborhood;  in  consequence 
of  this  the  circumffrcncn  of  the  pnpilla  is  increa.<7ed.  Upon  the  diisk,  along 
its  umtjjinm  iw  wl-11  as  on  the  retina,  liemorrhagea  are  not  frequently  found, 
although  it  is  true  lliut  ehimraering,  yellowisb-while  dots,  nimilar  tu  these 
met  with  iu  ifftiuititj  Briglitii,  but  kim  jmle  and  briltiant,  arc  oomBionally 
5CCU  iu  tlic  retina.  Iu  this  conne<:tion  it  in  important  to  emphasize  that 
ill  t^tilatLtl  cMHCB  of  Briglit's  diwase  engorgement  and  lumefaction  of  Che 
papilla  may  take  phice  and  simulate  very  closely  the  swelling  aoconijiauying 
choked  disk  of  oerebral  origin.  It  is  possible  that  the  palenesa  of  the  arte- 
rial bluod-vQuuls  iu  pQpillitiit  Briglitii  givot  a  somewhat  difforent  appear* 
anoe  to  the  ophlhutinoecopic  picttiu-,  but  llie  prvseuoc  of  this  oonditioD  is 
biinlly  snffittient  unless  it  is  aocompnniwl  by  llio  typical  tirpbritic  altera- 
tioiiK  of  tlie  retina  in  the  form  of  the  well-known  rtcllata  configuration 
around  the  tnUL-uk  liitea.  Iu  aueh  coses  it  is  therefore  always  neoeesary  to 
search  for  other  ehnractcriatic  syni|>touia  of  chronic  iuteistitial  uephriti& 
Paticiils  hsivc  ronie  under  the  wrlter'n  observation  who  jircsented  n  hcultliy 
appearaoix?  and  noithcr  complnincd  of  lu-adnfhe.t  or  iligestive  di>>turbancM 
nor  gave  any  history  of  {mlpitation  and  other  stenoranliac  or  asthmatic 
evidenci'.^, — tlie  usual  man i testations  of  Hright's  disease.  It  was  not  until 
the  oplitlmlmoBoopf  was  n?sort<d  to  and  a  urinalysis  was  made  that  ilio 
diagnoeia  was  established. 

At  times  the  patient's  felatpmeiits  that  he  ha^i  ow'SMonal  attacks  of  ob- 
scuration of  sight  may  prove  misleading.  It  is  eomraonly  accepted  that  io 
the  prmgress  of  cerebral  tumoi-s,  particularly  when  the  patient  is  ex«ted  or 
engaged  in  active  exftmi!*e,  walking,  etc.,  obseuration  of  the  entire  field  of 
vision  mny  resiilf  and  last  for  .-spvprid  swc(inds  or  ininntet),  restoration  of  the 
former  visual  amity  then  Inking  place.  It  is  evident  that  in  such  cases 
there  are  altor»lions  in  the  eercbml  eirculatlon  or  di.sturbanoes  afTecliDg 
the  oenlml  arliry  of  ibi*  retiiin.  It  tinp|vn!*  that  in  Briglit*«  diw'asp  aniemic 
atliiekii  of  bliiirlnoFLS.  resembling  the  vi^innl  distnrlmni^pfi  occurring  in  brain- 
lesions,  are  alsi  met  with,  but  they  generally  last  longer  than  the  obscura- 
tion ill  the  latter  ai=c8. 

Only  tiie  typical  neuritic  swelling  that  ia  limited  to  the  |)apilla  or  to  its 
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iiDRiediate  nrrcnmdmi!^  has  thus  far  \A»a  coasidcred.  It  nmy  liu{ii>eu,  Iiuw- 
ever,  iu  mre  cases  of  liratii-ttimor  or  in  IcHioii!*  uf  tlii>  !*1(i)l]  nml  orliit,  tlmt 
tlu>  swelling  i(t  not  prf)tiil>oranl  and  high,  like  the  crown  of  n  toadstool, 
but  that  th(^  swollen  papilla  Ui-omrs  flnltcnnl.  Under  tliese  circiiRii'tances, 
opaque  doudv  exudates  uud  Dumerous  hciuorrhagts  reach  far  into  the  ter- 
ritory of  the  retiiis  to  the  extent  of  a  full  diameter  of  the  papilla  or  even 
Iwvoud  this.  This  coiiipllattion  has  bron  cnlled  "  netiro-rptlnitis  or  pupillrt- 
rrtiiiilis."  It  was  fjrnifHy  assumed  that  this  difitiirlwiinu  wiia  met  with 
onlr  ftd  the  result  of  meniiigeal  lesions  ^^^  iii6nniniation  licing  trunsiiiitt«<l 
along  the  tniiik  of  the  optic  oerve  to  the  eye  (deaceoding  neuro-ivtiiiiliji). 
Since  then  it  tins  Ikth  established  that  papilto-rttinitis  is  an  sttondant  symp- 
tom in  cerebral  disease  a-?  well ;  mon-^iver,  it  Iiub  bt-en  proved  iu  brain-tnnior 
that  a  typieal  clioked  disk  may  exist  in  one  cj-e  while  the  fellow-cye  shows 
evidi>npes  of  papillo-retinitis.  On  thi-  other  Imiid,  <-Iioke<l  dUlc  may  oeour 
aa  an  fxpressiim  of  tulwreular  aiid  syphilitic  nipningitia.  Kvcn  here^  how- 
ever, it  is  not  a  question  of  a  purely  infiamuiatorv  process  directly  descend- 
ing to  the  globe,  for  UbthofT  distiuotly  states  that  iii  choked  disk  due  to 
9^-phitilic  mi-ningitiK  he  fonml  t  lie  orbital  portion  of  the  optic  ner\-e  norraal. 

Elsehnig  also  elos.'^d  papitlo-rctiiiitia  as  amont?  the  changca  atTecting 
the  papilla  in  braiii-tumors.  In  this  expression  of  the  neuritic  pmcew 
it  h  eommou  to  find  maculated,  faintly  shiping  spots  simiUr  to  thosL'  op- 
pearing  in  Iriie  retinitis  Itri^htii. 

Rt^rdin^  the  course  of  the  disea>ies  under  onnsidcration,  typieal  choked 
disk  and  papillo- retinitis,  so  far  as  the  opbtlmlmoHoopie  picture  iseoneemed, 
may  <^)atitu)e  fi)r  niiiiiy  Hccks,  sometimes  even  for  one  or  two  yciirs,  nith- 
«it  any  marked  altcnition  exoept  the  ocen»!onal  appearance  of  some  new 
hemorrhages  or  fresh  isolated  areas  of  degeneration.  It  is  extremely  rare 
to  meet  with  iuataiiees  in  which  the  ehoked  dink  has  develojwd  iu  two  or 
three  iTCcks,  the  actual  leeion  in  theae  easts  Iwin^  Ufiuully  an  exprewion  of  a 
transitory  meningeal  afleetiou.  It  is  also  exceptional  lo  «ee  the  swelling 
rapidly  disappear  white,  on  the  other  hand,  th«  ocrcbral  lesion  steadily  pro- 

gTMMS. 

Id  the  eecond  Gtagc  of  clioked  disk  the  patient  frequently  oousnlta  the 
physician  because  a  niiat  seems  to  apjx-ar  liefore  his  eyes,  although  the  sight 
may  be  only  slightly  imjiaired.  In  fact,  the  nile  is  tiiat  normal  vision 
oontimtes  for  a  long  time  in  choked  disk,  tinles.i  the  maenla  lutea  is  the 
direct  seat  of  hcmorrhi^  or  tlegenrration,  or  iinle«8  the  nerve  itself  (the 
optic  chiasm  or  tract)  is  directly  iiivilvcd. 

In  addition  to  the  aymptoms  already  mentioned,  partieulurly  the  in- 
variable  history  of  headaeho,  during  the  period  in>w  under  conBidenition, 
other  general  manifestations  of  cerebral  disturbances  U^onie  more  marked 
and  freqaont.  Cliief  among  tlie:se  ore  «|wpleclif«rm  or  epileptiform  seia- 
urea,  loss  of  mcmorj-,  disturl>aoces  of  Speech,  polyuria,  deufucss,  panwis  or 
pnralvsps  of  the  ocnhir  ninBPles,  sluggish  pnpillary  reaction,  inequality  in 
size  of  the  pupils,  mydriasis,  etc 
Vou  III.— 88 


694 


DtSEJlHffi  OF  TUE  OITIC'  KEBVE. 


A  pcenliir  impreaion  b  ufioii  pmduceoj  )iy  the  ii[i{)an3it  unccatopro  ind 
good  bnmor  tliat  the  afflicted  patient,  wIiuml-  faciul  t-spn-saioo  is  tuaialtr 
dull  and  fixed.  di»pluvs  tn  the  prvscwM!  of  sm-Ji  a  rormidablr  Iiost  of  geot-ral 
e^-inptom^.     (Op|M>alifliiu.) 

ADottipr  »tritiin(;  feature  is  thnt  the  iiold  ofvisiun  rcniaiiis  nurmii]  for  a 
long  tiiiw  uuleAet  cuuprt^ion  of  the  nen'e  itf^elf  ur  of  ilu-  uptir  inut  nr 
c)iia<m  vxH(8.  Sl^ht  n^triction  of  the  viHtial  Reld,  for  a  Imij;  time  aSVct- 
ing  iHiIy  wloh-IIniibifinna,  is  sonu-timts  pr<:-.-«i.-iil ,  and  invf^Ivw  in  purticular 
tiic  iipiwr  and  li»v«r  porlioiu  of  the  fiold.  The  extent  of  the  biiod  epot  is 
usiiitlly  inoitased.  Micmnoopicall;,  the  writer  lias  established  the  prrsencv 
of  a  niai^inal,  inc<(>mpl?te,  am)  ^ickU'-stiapcd  process  of  defeneration  aficrt- 
iog  the  oerve-fibrea  id  the  orbital  and  raDallciihir  poni(Mi»  of  tLc  optic 
a«rve. 

However  striking  the  long  preser\'atioi)  of  sigbt  and  of  the  visual 
field  luay  be  in  the  second  stage  of  choked  disk,  e()ually  so  is  tbe  sudden 
and  rapid  impainniiit  of  l>oth  of  tht-gc  funrttoni)  in  tbe  third  stage  of 
chokwJ  disk,  or  the  sm^  of  beginning  ncnritic  atrophy.  During  thiii 
period  the  opbtlialnioscope  show*  thai  the  boggy  papilla  is  growing  jailer 
and  that  the  hazy  exiidatiuu^  aiv  becuiuing  k-ae  opaque.  When  t^wlied 
by  tbe  inverted  iniBge  we  may  oguiu  liegin  to  rew^niie  tlic  botindary  line* 
of  tbe  pnpilln,  pnrtioiilnrly  towni-dti  the  side  of  tlie  maciiln  liitea.  The 
veftseU  nndergo  cnntraction  in  calibre,  especially  tlie  arteries.  The  veiioti* 
loopa  in  the  i-etina  l^ecorue  lees  numerous.  White  streaks  are  seen  to  fullov 
tlic  trunks  of  the  chief  l)lo*)d-ve*aels.  The  hemorrliages  have  dtMp[>enml. 
The  former  iiiarking<i  on  tlie  lamina  crthrosa  arc  no  longer  vimbie.  In  tli* 
locality  of  the  bonier  of  the  papilla  and  around  its  eircumferenee  tbecho- 
rioid  diBcloecs  TellowiBh-wbiti»h  discoloration,  and  tlic  pigment  is  irrego- 
larly  piled  up  in  this  place.  By  means  of  this  latter  »igu,  as  well  as  on 
a<H>4>iii)t  of  the  eojipfalment  of  the  stippled  loiuina  eribroea,  together  with 
tbe  enntnictkm  and  the  attenuuted  appearance  of  tbe  blood-veasels,  the  oon- 
cbiiiion  can  !>«■  niuluHl  that  a  iicuntic  pmceaa  or  papillitis  existed  h<Te  and 
led  to  atrnpliy  of  the  optic  papilla. 

If  deoth  does  not  oecur  dnring  the  first  or,  inoi«  fnyjnciitly,  during 
tbe  second  stage  of  choked  disk,  viGton  herompfi  rediitvd  to  the  counting 
of  fingers,  and  the  field  of  vision  ii*  contracted  or  %vhole  segments  are 
obliterated.  Color-perception  for  grpcn  is  fii-st  lost;  after  tJiia  red  and 
blue  siifTcr  oontractioii  and  eonwviuenl  denlrnction  ;  lastly,  perception  for 
white  is  loi^t.  and  linally  lotjd  hlindnosx  ri>snltH.  A  caiie  of  exlraimlinari' 
rarity  is  reported  by  Gowcrs.  A  Imy,  tw<'Ivc  years  old,  aa  the  n'Kiilt  of  a 
cerebral  lotion,  had  atrophy  of  the  optic  ucrves,  followed  by  total  loss  uf 
vision.  Several  years  later  he  developed  a  new  and  distinct  papJUitiaof 
tbe  atrophied  disks  of  Itoth  eyee,  and  this  fresb  disturbouce  was  aecaiD)Ml- 
nied  by  the  imial  niaitifcstations  of  iutra-craniul  tumor. 

Ad  cxu-pti<in  to  the  iii*iially  grave  prognosis  is  Ruind  in  choked  dUk 
in  the  second  stage  as  an  exprc^ion  of  a  syphilitic  ^iintma  of  tbe  brain- 
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membnuies.  (It  ts  very  rare  to  Hod  gummntouB  dteeAsee  of  the  papilla 
alone.)  Under  pru{)er  aiitUyphilitic  Ireatineiit  the  dioked  disks  in  tlicee 
eases  otteu  ()iiEaii)K>ar  and  the  vrsion  may  betunie  nuriuat  agaiu  or  iiearljr 
so.  Til  o-rtuiii  rare  tsL-ws  (UIuIkiIF)  a  rfciirnmcc  uf  (lie  dioUal  disk  u 
ATcll  aa  a  retura  <ri*  tbc  gt'itpiul  Evuiptums  uc-unrs.  It  is  true  thut  iti  thcw 
iustunccs  it  might  be  assumed  tliat  tlie  finst  attack  svsx  of  sypliilittc  m-lgiti 
and  wna  n'Hnved  by  the  pmiH-r  uieditiatitui  (Case  IV,),  while  tlie  origin 
of  liic  sccimd  diokt^l  disk  cindd  pml«ibiy  lie  tratrd  to  tlio*e  rDrt-  exprea- 
siuiis  of  Bright  s  disease  id  which  Deuritic  swelling  of  the  optic  nerve  takes 
jilacc.  Id  fact,  in  the  case  referred  to,  on  the  Hu1)s«]iieiit  tli_-]ith  of  (lie 
patient  the  prescnoe  of  ehrotiio  iaCorstitinl  ncphntiti  v.'ss  i«t[iblislic<1. 

The  prtigtiosiii  h  likewiKe  nut  uniformly  tiilnl  ii»  to  sifjlit  iu  choked 
dtak  uNwciated  with  mulformudotia  uf  the  boner!  of  tliu  cnmiuni.  lu  the 
«t*T'pK-like  nnd  bcmt-shujMd  aktilUleformitif^  iw  well  a»  in  liyilrnwphnliis, 
the  papillfl  presents  n  waxy,  «Mlcmatoii8,  nnd  opaqup  oppmranee,  with  few 
or  DO  heoiorrha^.  Even  when  the  disk  shows  atTopln<;  changes  and  con- 
traction of  ite  boiinilaries,  a  part  of  the  visual  acuity  and  field  of  virion 
may  be  preserved.  In  !iiich  caaea  tho  ophthalnioseope  otiea  reveals  a  pale 
Toae-oolored  area  alnng  the  na.ial  .lide  of  the  papilla. 

It  i«  evident  from  the  pret^ling  connidKration  that  braiu-tumon  and 

cially  neopliiamw  oecupying  tlie  |»n«terior  fossil  rcnulitutc  thi^  most 
iitDuii  cause  of  clioked  ilisk.  New  growths  of  the  (-crebvlhiin  and  the 
adjacent  kKality  produce  engorgement  of  the  papilla  early  iu  the  liLitorr  of 
the  case.  We  arer  ahiiuat  juBtifiwl  in  ctiDchiding  that  those  rare  rases  of 
bnun-tumur,  (siKx:ially  iti  ihf  luiterior  hemisplTcrts,  in  wbirh  no  clioked 
disk  mauifcstjt  itMelf,  cud  in  deuth  Ix-fuit-  the  neurliic  sudlinff  in  question  iB 
able  to  develup.  Ai<  nn  additiuimd  aid  iti  diagnosis  it  is  well  to  remember 
that  tli«  syoiptonns  ns  a  whole  beeomo  gtcadily  but  Kur«Iy  and  progmtsivcty 
won^  without  any  temporary  objective  improvement,  Iu  csisea  of  syphiha 
of  the  brairi-membraueB,  on  the  contrary  (whether  a  gitumn  exists  or  not), 
the  symptoniH  puss  ihi'oiigh  a  n^iilnr  ebb  and  flow,  t«!m|Kiniry  ttiipr()\-e- 
mcnt  alternating  with  siiddrn  n-enrrvnc<?8.     (Uhtbolf.) 

Id  this  conncrtiou  reference  must  be  made  to  another  very  rare  oondi- 
tioD  ss80ciut«<l  with  choked  disk,  or,  more  correctly  Bf»eaking,  with  ncuro- 
retinitis  (unilateral)  during  an  attack  of  hemorrhagic  parhymeninsitie.  In 
these  cases,  striking  remissions  long  in  duration  and  riiisleudiug  iu  character 
make  their  upiR-nrance,  so  that  the  iMiticni  often  ixmiudere  Iiiinsclf  almost 
well  in  ruind  nod  in  body. 

Ftirther  ontisi.'*  for  choktd  disk  arc  tubercular  mcrningltis  (witli  or  with- 
out solitary  tubercles  in  llio  bruin),  cy8tic(?rc.i,  simple  cysts,  acute  polio- 
myelitis ( Wernicke),  and  cerebral  abaceas. 

The  coseft  of  choked  disk  reported  as  huvtag  oct:urn,-d  in  aiitvmm  and 
chioroais  deserve  [lartienlar  mention.  In  the  cases  described  by  Gowers 
it  is  a  ([Ueation  whelher  tliere  did  not  exist  a  secondary  auternia  asso- 
ciuteU,  fur  exaniple,  with  latent  tuberculusia,  iiiucc  solitary  ttiberclvei  may 
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buve  been  prewot  without  exciting  any  special  tlisturbaoce.  lu  eucli  iu- 
Mtiiuvt's  it  wotiltl  Ix.'  {KMeible  to  meet  with  oliokocl  dUk  even  when  no  letbnl 
n«iUl  ocoura,  simx  spontaneous  cure  ol'tlie  tulwrL-Ies  luay  take  plare.  Th«t 
tins  luippena  io  otbiT  part«  or  tlic  body  lias  oftea  been  dtnuoiuiiratefl,  for 
iiiijtnncx-,  ill  tubcn-ulur  urtM  of  ibc  luug».  Another  strung  doubt  arises  io 
rvtieix^iKiv  to  Guwcrx's  i»xc«  when  it  is  ponsidi-retl.  on  tbe  one  hand,  how 
very  rnn?1y  "  vhlurotic"  oliukod  disk  has  been  re|Kirtcd,  and,  on  tbe  other 
\mv.d,  huw  uHic-ii  ^'blorusia  iImW  is  eiicoimter<<d  by  tbe  ^leral  physiciaQ  u 
well  as  by  Uie  ophlhalinologiat.  Tin,"  writer  Las  <ihetcrved  choked  diak  in 
R  girl  litl«vu  year*  old,  in  whom  \\w  curly  isyinptonis  were  iHadtichr  m«l  tht- 
iisiiiil  iiianifcstiitiotis  of  chloroeie.  Afti-i'  a  duration  of  e^voral  nionlhit  tliv 
choked  di*ks  weiv  fijlluwwl  by  be^inciint;  noitrilie  atrophy.  Within  two 
years  the  patient  dit^l  from  general  tiibcivith>sia  witli  bmiu-symptoms. 

Choked  diek  (or  its  iodpient  stjige  under  the  guise  of  inira-^tciihir 
Qpuritie)  gieiierally  aiFeel-i  Imth  eyw,  but  it  19  nsnal  to  meet  with  fully 
duvdo[)i-d  L'hukid  di»k  on  one  side  n'hile  incipient  flioked  dink  or  papil- 
litis  or  fmpillit-rftiiiitis  ts  present  in  the  other  eye.  In  tlie  majority  of 
catH-a  it  seems  that  choked  diiiU  appears  earlier  on  the  side  w  here  the  brain- 
legion  is  situate.  This  rule  is  espeoiuliy  applufflble  to  those  Deoplasios 
which  force  iheir  entrance  into  the  cavity  of  tlie  brain  ur  tlit  orbit  by  way 
of  thi;  t>ph{^noida]  Imne. 

At  tinicR,  an  has  been  statctl,  rhuk«l  di»k  ari^-M  n«  n  result  uf  cyitticer- 
Oua,  cysts,  ceri'bral  aliecess,  and  suppurative,  tPflHiiiatio,  olio,  and  metastatic 
meniiigeul  affeetioiui.  Among  the  orbital  (mi»M  for  choked  disk  and 
papillo-retinilis  (unilateral  in  bhcIi  wises)  mention  must  be  made  of  inmors 
occupying  the  orbital  M-ullit,  ihc  liu'ryninl  glandfl,  the  periorbita,  siid  the 
optic  iior\-c  and  its  sheaths,  »»  well  t»  orbital  Icnkninia  ar»d  caseona  jieri- 
ostitis.  It  nmy  likowiso  ha|iiK-n  that  iTrrnlnilbar  neuritis  may  give  rise 
to  a  swelling  of  the  [mpilta  closely  resembling  chiiked  disk,  t<f[Vther  with 
extravasations  of  blood  into  the  optic  nerve  and  its  sheaths  at  or  near  tbe 
locality  of  entrance  for  the  central  blood-vessels  of  the  retina. 

In  cvinehision  it  may  be  mentioned  that  the  very  uncommon  Deoplasnu 
that  stiiri  fniin  the  papilla  or  fitiin  the  trunk  of  Uic  optie  nerve  behind  the 
sclera  and  by  means  of  this  path  force  their  way  into  the  eye  pn-sent  uii 
ophthalmoscopic  picture  entirely  dittereot  from  that  fooiid  in  rliokMl  dipk, 
80  that  ail  error  in  diu;;iiijgis  is  iiai\IIy  |)uefiible.  This  also  holds  good  for 
the  cystoid  new  formations  of  the  papilla. 


PATHOUKJV  AND  MORBID  AXATOMV. 
A.  Pathological  Apjymrnnem  in  fAf  Firet  atui  Sefonif  Slafft». — lu  a  mat 
of  glioma  of  the  pons  in  which  general  symptoms  had  persisted  for  mooths, 
Schmidt-Kimpk-r  observed  the  following  pathological  changes  accompany' 
iiig  the  development  of  choked  disk.  In  tbe  lower  half  of  the  retina  of 
both  eyes,  the  portion  itumL<diately  adjoiuiug  (he  papilla  appeared  slightly 
discolored ;  a  similar  although  teas  marked  condition  affected  the  papilla 
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itself.  In  llic  right  eye,  u  vein  coming  from  IttIoh-  attraotcnl  attention  hv 
presenting  a  <listiuct  pulsation  tliut  c-otil<l  U?  traoL'd  over  ratlier  an  extended 
aiiea(evcn  boyoud  tlip papilla), — a  phcuomenoii  timt  was  not  present  before 
tliix.  All  tb«s«  nmnit«atalioi)s,  however,  su  slij^htly  «xc«edetl  the  bnuiidM 
of  pliyaidlt^ncal  eoudilions  ibal  a  din^usitt  flutlici<iitl>'  (xa-Utiu  for  putliu- 
logicul  piirtKMH'94  wni*  poiuilile  only  by  ooinjKiriiion  with  thv  pixs'ioits  MAta 
of  the  fnndii^.  Seotioii  wns  mndc-  ntlcr  two  days.  The  retina  in  the  ncijjh- 
borhoud  of  the  (mpilla  appeaml  elighUy  discolored.  The  retinal  vessels 
showed  mthLT  marked  engorgeiiieiti,  but  no  distinct  stvctling  of  the  disk 
could  l>e  detected.  Near  the  globe  the  e.\lenial  .theatli  wa.t  found  modtr* 
At^ly  dihiled  and  i-ediicecl  in  resistance.  Mierofleopically  (Miillep:  paiaffin), 
the  bundle;  of  iierve-fil>reH  were  found  sejinrated  from  die  wHinwtive- 
lis?ue  sejitn  by  broader  interspaoTK,  the  twptn  iKiiig  in  part  empty  nnd  in 
part  6lled  with  a  translucent  mass  breaking  up  into  small  [rarticlea.  Theae 
changes  extended  back  behind  the  sclera  as  far  as  the  point  at  which  the 
central  veia  of  the  retina  poisee  into  tlie  trunk  of  the  optiu  nerve  ;  beyond 
t^is  tlie  pathological  dilotutiondtKappoured.  Close  to  the  eyeliall  the  cavity 
ioterveuing  bcbwtvti  thediir»l  and  piiil  sheaths  xeemed  bruud.  A  miiltipli- 
cntion  of  celUnuclci,  either  In  the  sheutlis  or  in  the  papilla  and  optic  nerve 
proper,  could  not  Ite  discovered.  lu  ttie  papilla,  little  gaps  coidd  be  seen 
bclwec'u  ihc  nerve-fibres,  the  latter  having  been  pressed  nimrt.  A  rather 
hiTge  numln-T  of  nerve-fibrtat  gave  evideiK'e  of  the  ehanicteristie  gungliuiiiu 
thickening.  In  tlie  retina  some  distended  vssels  could  he  seen,  and  tbi« 
dilittRtion  was  pnrticnlnrly  notioenble  in  certain  single  eaptUnries  that  nui 
across  Uie  fibre-layer  in  an  almost  vertical  direction  towards  the  gnn^lioii- 
layer.  The  thickness  of  the  nerve-fibre  layer  at  the  cborioidal  ring  was 
0.41  millimetTC.  "  It  is  evident  that  we  have  to  deal  here  with  an  o?deria 
of  the  papilla  involving  the  nerve  as  far  as  tlie  entr]iiiee-[>oiut  of  the  uontml 
van  Iwhitid  the  aclerx" 

After  noticing  with  the  ophthalmo!Kx>po  the  beginning  of  papillo* 
neuritis,  Ulrieli  within  two  weeks  in  two  cases  was  uhle  to  make  the 
microeoopic  examination.  The  ophllialmoBcopie  picture  diei'Ioscd  blurring 
of  the  borders  of  the  pnpilln,  slight  prominence,  and  partial  concralinent  of 
the  blood- vi'ssek,  together  with  tlie  ap|K-araucc  of  ribbon-like  liemorrliagcd 
«ggregiii<il  ni-ound  the  pa|)illn.  Micnisoopic  exaiuinatiuu  (Miitk^r:  iT-lloi- 
din)  foiled  to  show  an  inter\'aginnl  .'^piice  of  any  oonseqnciice.  Tlio  tliiek- 
ne.sBof  the  nerve-fibre  layer  was  O.S  niillimrtro  nl  the  cborioidal  ring.  The 
difik  was  nioderately  swollen,  and  there  was  marked  bypersmia  of  the 
veins  and  capillaries.  Tbe  bundles  of  nerve-fibres  were  pressed  a|>nrt  by 
an  aggr^iiatinn  of  fine  granidts  a>i  well  as  by  small,  hyaline,  drop-like 
glotniles,  and  by  larger,  nearly  round  new  formations  with  smootli  granular 
contents.  External  to  the  papilla  musses  of  hemorrhages  were  fouml  in 
part  in  the  nerve-fibre  layer  or  upon  its  surfnoe,  and  in  part  in  the  inner 
and  the  outer  granidar  layer, — that  is,  in  the  subgratiular  layer.  Others  had 
broken  Uirougb  the  layers  iu  ord«i'  to  spread  out  ujxtu  the  outer  sid«  of  tbe 
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Wh  <f  iwis  aaJ  eoooa.  Tlieeo  extravftsttiou  cxtciid»l  jnin  flu>  rrtliia  for 
aAMBiv«|iMl  lo  tnriiv  the  breadtti  of  tlie  [tapilla.  TUe  iH>r\'e-fil>rc'  lar«r 
l^pii  «■!  onr  tbf  rdgv  of  llie  ckoriuki  au<l  puslittl  to  une  side  llic  miter 
|M«Bf.  «f  t^  Kdaa.  In  llie  uetgliborbood  of  the  siunller  veiu}  and  in- 
xhCm  aW  v««^  thfiiiiclvis  ^nmll  (x>lonie<i  of  leiico<?vt(<«  apj>eantl.  Ilerv 
iwi  Aw<  ■iMnpinj.  ii|i  if  lilnul  tihtIt  lUif-iirrrTl  irliili-  n  nt-it-likf  liv|ier^ 
ttwf^T  «f  ttte  Dcni-e-fibrGa  innDtfitftt'd  itself,  C8|>ccial]r  near  the  aiirJau-  aud 
aMd  <B  lfa>  boondbrira  of  tin-  jKiiiilln.  Nouc  of  the  altt'ratioQs  (.-uuiuvraial 
Aw  1^  jmttd  beA-ood  tl>c  limits  of  tUo  lainiiia  cribro«a  centrally-.  In 
iftw  afOe  MTvp  pnipr  tJi«  bundles  of  RCi-ve>fibre8  were  80|)aniled  from  the 
fltMHeliT»4iasue  «.-pta  of  tbe  supiwrting  fraiuevrork  bv  strikinf^ly  wide 
^HIlMiacn-  Th«  vt-nlral  blood-veaaela  of  the  o])Cic  iiur\-e  trunk  were  com- 
■xuiuiil  »tiJ  i-aipty. 

lu  »  third  case  of  dioktd  disk,  whiirb  estfniled  over  a  period  of  »evea 
«HU)k«,  ll>c  fame  author  fvimd  puthulc^'iuil  evidences  Kimilar  to  thoee  ex- 
isted ill  die  two  pfK-cding  cokch,  with  the  addltioH  of  liydrnps  of  the 
oftio  ntrvt  shmth  Btanding  out  from  the  pial  sb^Rtli  to  the  ext«Mit  of  dine- 
fhiuths  of  a  millioK'tit'.  The  i iitiTvauiiiiil  Hii]){xirtlng  tissue  ivas  piLilird 
oart  of  pi**  towTirds  ibu  dtiiul  shmtli.  Atuu-liiiij;  itw-lf  ImHwcch  atid  upon 
the  trabocuhe  wa«  fuiiiid  a  graaubir  mas'*,  «'ii"'i»ling  of  granule?,  elobulcs, 
atnl  ruitocroiis  lymph -r»r])nsc]ps.  and  contaioins  at  times  Urgpp  c«-II»,  which 
aidier  showed  a  iiiu-leiii)  ivitii  smooth,  f>;reiitilar  pi-uioplnsni  nr  di^laved 
■Ignrt-riu^  sliai)e8  interspersed  with  araytawoiia  corpnaclcs.  In  addition, 
XTIriol*  dt^9cr!bee  (1)  cedema  aroiiud  the  liiindlc^  of  nei've-fllireSt  tM^-tlit-r 
wiUi  a  markwi  increafle  of  myelin.  (2)  (wlema  of  the  riuniiective-ti!«ue  frarm^ 
work,  Olid  (3)  uedciua  uf  tlie  finer  cotiiieetive  tissue  iu  the  Dervo-fibi 
tbpmsclvefl. 

In  the  Iwt  caw,  which  was  of  longer  diiratloo,  it  is  evident  that  Ulriel 
desrril«s  the  existcn<?o  of  iitiiuen)u.4  cellular  eleniiiiit^,  even  if  lie  does  not 
dtsig'iinie  theni  as  siic-h.  la  thewime  way  I>eiH6chmnnn  and  Elscbnig  bave 
n'|wrlal  till'  ivHidteof  mierowiopio  esami nations  in  a  number  nf  older  cases 
of  elioketl  disk  in  cerebral  timiurs;  l)otb  (uimd,  in  additiuii  In  unusual  Iv 
prominent  cedema,  frequent  nuiltiplicatioa  of  cellular  tt««ue  betn-ci.-u  the 
nervr-fibrcs  and  behind  the  papilla. 

Elsdiiiig  has  examined  twenty-eight  choked  disks  iu  cast-s  of  bmin- 
tunion*.  Sinerf  nouritic  swelling  was  pi-eseut  at  tlie  first  inspection  iu  everv 
one  of  these  eases,  it  is  impossible  to  determine  bow  long  tins  condition 
bad  existed  bofon*  tlje  opiillialnioiiropc  waa  resorted  to:  they  must  be  oon- 
■Idered  m  older  cases,  however.  Klschnig  fniuid  the  [wpilla  projeetiog 
from  oiie-lmlf  millimetre  to  one  and  two-hiindred(lis  millimetres  above  the 
level  "f  tlie  adjatvnt  retina  in  eoiiw<|neiioe  of  "  real  n-dema."  In  addition, 
he  found  the  evidcnoes  of  eollular  infiltration  in  all  the  supjwrling  and 
pannnctivp  tissue  of  the  papilla,  us  well  an  ahing  the  central  bltwdvees*!* 
down  In  Ibeir  finest  ramiru-aiions.  The  phywnlogical  excavation  wa«  (ilkd 
villi  an  (eilcmatou*  new  formatiun  of  connective  tissue,  wiUi  many  blood- 
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radicles,  surrounded  by  an  exudation  of  round  ami  spiudk-sliaiicd  cells, 
8omi>  of  tlK?w-  being  united  hy  snuill  ^ti'and^  of  <V'11ii]ur  <x>nucctlvc  tis-tue. 
The  intermediary  tiastie* — tht!  retina  and  the  chorioid — revealed  evidences 
of  inflainination  in  th<!  nnghlxirli(»xl  of  tlie  jiai)illa.  In  tbc  o|)liL-  nerve 
periuGuritid  nutuifestcd  itself,  the  process  L>eiug  mvai  marlted  Ju  Ibe  iuirae- 
diatc  victaity  of  the  lamina.  Atnpulk-like  dilatation  of  the  intra- vaginal 
Bpaop,  with  proIiieratiiH)  of  its  ondutheliul  surfiu.-e  in  cerliiin  .to-tions,  was 
visible.  Thf  anu-bnnid  slieath  as  a  cuntiaiioiw  mcmbninc,  consiitting  »f 
Diuucroiis  strands  of  new  cuuiitxtivt-  tissue,  wnif  fnxjucntly  found  intimatxdy 
lulherent  to  thedumt  »hcath.     Gnty  di^'ui-ration  of  tbc  medtitlaiy  nerve- 

ifibres  with  exudative  swelliiif;  and  breaking  up  of  the  nieduliftry  sheath 

*ilJto  small  drops  and  granules,  and  tumetaction  of  the  axis-cyliudt-r,  were 
among  tbc  utlicr  pr^nninnit  puthulogicul  si^us  in  evidence.  The  central 
nerve-bundles  of  ihv  optic  nerve  wi-mci.1  U'a«t  subject  to  di^fp^nerative 
changes.  Hero  and  there  some  of  the  scleral  ]aiuell(c  that  form  the  lamina 
cribroga  presented  a  convex  protuberance  ou  their  ocular  aide.  The  central 
blood-vessels  vm-e  normal  and  not  compressed. 

B.  Palhahijicdl  A pfieat-anaca  in  the  Th'nd  Staf/e  (Bffftnnififf  NeurUie 
Atrophif).  In  a  case  of  two  nionthft'  duration  Ulrieh  found  the  papilla  pro- 
j(«;tin(r  0.48  millimetre  above  the  level  of  the  retina.  Tlie  tissue  of  tin-  disk 
presented  the  appeanlnce  of  a  wide-meshed  reticnluni,  in  which  iwlated 
areas  of  sclerotic  nerve-fibrea  as  well  aa  hemorrhainic  efFuBTona  were  visible. 
lu  the  optic  nerve  itself  (posterior  to  the  lamina  ci-Ibroaa)  the  raarginol 
bundles  of  «er\-f-fibi-c»  won?  fuiind  di»int*^'rat«l  and  replaced  by  hyaline 

[dibria  which  was  dwp  hlaclc  in  eolur.     Sub-pial  (edema  existi-d. 

Elschni^  snvi),  "  Eventually  the  papilla  is  c>n\'erted  into  8  uctwoi-k 
of  <'onntX!tivo  tissue,  ivhich  is  dciisely  fibrous  cvt-u  at  this  stage,  but  is  still 
marked  by  i^reat  multiplicattoR  of  eetl-uueloi  and  round  cells.  This  new 
formation  caunot  atwaya  be  distinctly  separated  from  the  similarly  hyper* 
trophicd  tiaaue  of  die  lamina  cnbroaa.  As  llie chronic  inflaniniat'iryiiroeess 
increases,  tliiekenitig  of  the  v(¥isel-wal  1.4  fitllows.  This  in  turn  Uiuls  to  con- 
traction of  tbe  liunen  uf  the  larger  vpswpIs  and  imrtial  or  total  obliteration 
of  the  smaller  blood-ebannels  (arteritis  and  jihlebitia  proliferans)." 

The  final  result  is  complete  atrophy  of  tbe  nerve-fibres,  with  develop- 
ment of  connective  tissue.     The  latter,  when  seen  in  the  ophtbalmo»<cx>p)0 

fmirpor,  gives  off"  a  white  reflex  and  conceals  the  stippled  markings  of  the 
lina  cribmso.  The  hulk  of  tbe  papilla  befomcM  diminialied,  with  tbe 
jlt  that  the  retina  is  drawn  in  towards  tbc  centre  of  the  papilla,  so  that 
the  eoniivetive-tisstie  new  fornution  developed  at  the  scat  of  tho  ori^nal 
tiinicfftctioD,  in  consequence  of  the  close  inteiT»rowtb  with  the  migrated 
ptguieut-epithelium,  remains  fixed  in  ])osition.  On  the  other  hand,  tbe 
tissue  of  the  retina  is  capable  of  being  retracted  over  this  point.  This 
explains  the  origin  of  tbe"neuritic  cone"  in  atrophy  after  choked  dtsk 
(Elschnig). 

Choked  disk  ait  an  oocumpaniuieut  uf  cerebral  syphilis  has  been  met 
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With  in  AfurtcCD  jicr  u-jit.  of  iisra  (UIitholT), — Jd  fi^fit  p^  oenL  h  t 
result  vi'  gtiinmiKotu  bjieilar  meningitis,  and  in  ^ix  per  cent,  as  •  oraae- 
quPDcc  of  true  sj^lnlitic  cerebral  lesions. 

Microscopic  t-xaiiiinatiwn  uC  the  swollen  ppilla  revtails  a  pallidocial 
coodition  ideotical  witii  thai  iu  curebrul  tuiaonf  in  geuea-uJ,  aa  iu  ihe  imKs 
dwcribod  by  Klschnig.      la    tb«  o|itic   aervv   pruper,   iK-hind    tiic  evlcn, 
no  inflnromatorv  ultt'ratiunii  oxtst,  thcfw  cbati)^  iN-in^  limited  to  tbe  tieri* 
Deuriiira, — Le.,  in  the  inlervaginul  »|iaoc».     The  pcriiKHiritic  procme  Icada 
to  BUob  cdl-proliferatioa  ami  new  foruHrtion  of  graiiulution-tiseue,  esiie- 
dtiW  ia  the  anterior  division  of  l\w  intra- vaginal  s|)eco^  that   the  outer 
nerve-sheath  ba?oriies  &ei)Hrst«d  fmrn  the  iiuier  8b«ath  by  a  ix>arse  uortt- 
tioQ  of  prolileratiiig,  highly  txdluhtr  gmnukljoii'tissuvj  Uiiid  obliti^rmtine 
ihp  ani|»ullii-ltlie  dilatation  of  the  intra-vagiiinl  epacp.     This  new-forniKl 
and   pnilifi'i-ating  wiuntvtivo-tijicmf  tw-ptum,  nuw  and  thon  cnntuiuini;  cbalk 
doiKwils,  I'stt'iids  oniiimrily  aloug  tJie  inner  side  of  the  optic  nerve  and 
generally  more  posteriurly.     In  tbe  most,  posletnor  and  nrbit&I  portion  of  the 
opeif  nen-c,  hyvrevor,  no  prooouiioed  pathological  signs  aSccting  eithei-  sde 
Cftii  be  pointed  out. 

It  follows,  therefore,  tJiat  the  t-hoked  dink  in  tfacae  cases  cannot  ha\-e  a 
"  dcaciMidiug"  ori^iu,— that  is,  llit?  inflnmmation  is  not  directly  transniitted 
(torn  the  orhitul  cavity  to  the  optic  nerve  and  itJt  »heiitli4.  \  fle^-endiuj; 
uroofwi  is  likewise  exeluded  in  the  cases  rejK>rt«d  by  EWbitig,  ainee  ju  eight 
of  iwonty-ono  caws  in  which  the  optic  nervo  was  examined  througii  it« 
wlwle  i»iir»u  it  was  foimd  normal  in  its  orhilal  {Mirtion  and  witbont  iiiflam- 
niatory  ehangfct  in  tlie  perineurium  and  iu  the  septa,  tlie  scat  of  the  iuflam- 
natioQ  bciug  limited  to  the  }>apilla,  to  the  jwrtion  of  Ihe  norve  behind  the 
•Dleim,aiK)  to  the  jxirl  occupying  ihc  bony  cniial, — in  otlier  words,  to  the 
uore  VMcnhir  an-a-t  of  tlie  uptic  nerve,  where,  as  a  cooscijiienee,  awstrding 
to  Ebchnig,  the  iiilhinmiaiury  proliferation  would  be  more  pronouuccd. 

TflBOiUES  A8  TO  THE  ORIGIN  OF  CHOKED  DISK. 

.Xoooi^iOfT  (<>  "^^"^^  '""^  ^'""  ^t'^'*'*  inon?aRed  iutra'craoial  preseunj  by 
oooprnwinf;  tbe  cnvernutu^  giuns  produces  utaaia  in  Uie  infenor  and  sujierior 
onhlhalmtc  vciiw  which  em|ity  into  the  sinus.  The  stnsU  which  then  ensues 
i  iijd  i-^itral  vein  of  the  retina  leads  to  engorgement  and  owlema  i>f  tJie 
owlic  pai>>ll»,  efti»«™lly  if  tbe  compresgion  in  the  first  place  causes  ojdema 
of  the  otinnertivc  tjf^uv  of  Uie  lamiiut  crihmsa,  by  which  means  tbe  outflow 
fli  Ike  vmm  Wowl  is  -lill  further  .ibKtnieled. 

u^^^^^i^ipn  (1869)  aiwi  later  Merkd  (leniouhtrated  tliat  the  9uj>erior  orbital 

«fui  Inlo  which  the  wotral  vein  of  tlje  retina  flow-s  eommnuicates  with  tbe 

TiUit  of  (be  face  by  mmiis  of  tlie  angular  vein  above  the  inner  commiBgnre 

Jt  IW  nAii.    B^"  ^  anastomosis  eollaUTnl  eireulation  could  be  easilv 

^^j^j^  w  ihnl  any  sta*'*  P"*<^"«<1  by  compi-cssion  of  tbe  cavemou* 

^»,JlWvwm^*!y  relieved. 

l^fygti  WtitTO  tint  jtt*  M  8"  elevation  of  the  pressure  within  lb« 
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ccsDial  cavlh-  leads  to  hydrops  ventriculi  aiul  drnpy  of  tJie  hrain,  in  the 
Bamo  maiiii(!r  a  (lni{Mical  uitiilitiuu  of  tlie  uptiu  uen'c  with  wnsetinciit 
engui^^nicQl  luiglit  originate. 

Ulrich,  iu  like  maoncr,  »ttHbiitc8  the  (e<1cnui  to  the  optic  nerve  nlono, 
th«  nerve  comprising  the  central  vessels  (the  artery  iiud  vein)  in  their  axial 
Lourse.' 

Schmidt-Rim  pier  (18G9)  and  Mauz  (mwliaiiical  theory  of  traiif»inis- 
si'm]  stiowtxl  that,  oa  aavunt  wf  tho  iiiiTWiW'd  prOMlirt>,  wine  of  tlie  wnibral 
Hiitd  is  squeezed  out  of  the  enintal  cavity  and  furccs  ite  vray  into  the  inter- 
vaginal  cnvity  of  the  optic  ucrve  (the  s|»cc  disoovered  by  Seliwalbc).  This 
ajccuoiidatioii  dilates  still  more  the  8inpiilla>like  inllatiou  behind  tlie  sclera 
which  in  normally  present.  Gnuluaily  &onie  of  the  lymph  escapes  into  tlie 
trunk  of  th<>opti<^  nerve  itself,  (cdenmor  the  taniina  crihrosa  follows,  and,  by 
virtue  of  this,  oompreiMion  of  tho  ocntral  biwxi-cliannci!!,  with  eonsetjUfUt 
Itmipfaclion  of  the  (lapilla,  results.  The  engorgement  tliat  nowariat'.t  in  the 
smaller  and  much  distended  blood-veeseis  leads  to  the  production  of  lymph 
and  ^i^iTius  exudation  iu  tlie  neig'hlHirhoMl  of  the  vessels.  The  micro$oo|)io 
ibnndaticin  for  this  theory  was  hosed  on  the  obser\*ationB  mado  by  Pari- 
naud,  IDricb,  and  Schmidt  in  caaee  where  ophthalmu«copic  uivestigatiou 
bad  cfitabliuhcd  the  uiitiul  i-xiElcnce  of  choked  dicik.  These  vjukh  furnished 
_  tbo  niiutomical  basis  tor  tlie  compreeeion  of  the  eentml  vessels  of  the  ojxlc 
B  ner\'e  trunk  by  Daeans  of  the  primary  oedema.  Ubthoff  makes  the  same 
observation  iu  the  case  reported  by  him. 

Later,  Leber  exprea&ed  the  opmiou  that  iu  cerebnil  tumors  oMlema  of 
iiw  pipilla  and  of  the  nerve  waa  not  directly  prwhicxxl  by  tlie  heighti.tiwl 
iDlra-erantal  pressure,- — in  other  words,  that  the  oedema  was  nut  primftry, 
but  that  eertain  phlogogrnio  giiljstanoGs  furnisLed  tho  exciting  ca«se,and  by 
fonnug  their  (mssage  into  the  nerve  and  tollie  papilla,  there  excited  primary 
inflammation  with  secondary  tiimelhctiou  of  the  inflamed  ti-'^ues.  The  main 
argument  adduced  is  the  evidence  supplied  by  tlie  inicn)fwo|>e  that  in  every 
case  examined  by  Deutschniann  and  El^bntg,  oIUt  the  announcement  of 
Leber's  viewe,  not  only  marked  oedema  but  a\m  chronic  inflammatory 
multiplinitton  of  the  oelUuuclci  manilested  iteelf,  not  merely  in  the  im- 
mediate territory  of  the  vessels  themselves,  but  even  in  the  central  eunoec- 
tii'e  tissue  as  well  as  the  septa  iu  general, — a  (Hithulogicnl  process  tvhieb 
□eitber  Schmidt-Rimplcr  nor  Ulrich  noticed,  although  they  described  pro- 

tnoimced  (vdcnin  between  the  bundle?  of  nerve-fibres. 
In  explanation  of  this  it  miiy  l>c  well  to  rcmcmlwr  tliat  altboiigb  Ulrich 
foiled  to  find  an  incrcfl.se  of  cellular  clement*  in  the  two  ciwes  In  which  he 
had  seen  the  papilla  in  a  normal  ei>ndition  a  short  time  before,  as  in  Scbniidt- 
Uirapler's  cases,  nevertheless  in  the  third  case,  which  was  o^  longer  diir.'i- 
tion,  he  describes  numerous  cellular  elements  as  then  existing  in  the  jwri- 
neural  tisHties.  Kveu  Elschuig  slates  that  in  a  few  instances  iu  which  it  was 
im[Hisaiblc  to  detei-l  anything  except  cloudiiieas  und  diHlcntiun  of  the  vcius 
of  the  paj.>illa  in  ca»i»  of  meuingltis,  he  was  nW  unable  to  discover  micro- 
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Beopically  that  inflnminnitirj-iirolifcratioii  which  he  nlmcwt  iovarinbly  fimnd 
in  the  many  tases  of  fully  (I«velop«l  r-hukctl  ilmk  obeervecl  l>r  him.  Tiitsc 
Ctt^es,  however,  were  «Uw  and  had  pvreisU-d  for  a  mucli  longer  time  tluo 
those  dwfcribed  by  Ulrich  and  Schmirlt-Ritnpler.  These  phlojjogcnuins 
tJMtom,  wha'x^  ^xinl^nre  f^ilt  roiuains  ui)|imv«l,  are  likuwiFie  Kn|i)>o8i'd  lo 
prodiire  the  distHilorutmii  that  shows  ili^lf  hi  lht>  mcni hniiic^  of  ihe  Uroin 
near  the  eciit  of  titc  tumortt,  au  area  in  which  micrueco^HC  examination  Eul- 
revealed  the  same  <x'll-|iro!il<'n>lion. 

This  conlrwvorBV  rcgnnling  the  iiiilial  stage  of  choked  (lisk,  turning  on 
the  question  whether  or  Dot  the  inflamnutory  changes  followed  by  seruad- 
ory  oedema  are  primary,  coidd  be  readily  dwidei!  ifil  were  |»oe»ibIe  to  prove 
tho  exitttenee  of  these  specific  factors  of  iufhimiiiation  in  the  cerebro-fipinal 
fluid  iocasesof  tumors  of  the  brain, — iu  fnct,  all  Iwions  tliat  produce  choked 
dink.  To  do  this  it  would  oaly  be  necessary  to  collect  eoiiie  of  the  fluid 
after  ecetloii  and  determine  by  experimental  use  whether  it  would  jpvc  rise 
tothemmc  inflammntorychangeH  that  we  meet  witli  in  choked  diitk.  Ina»- 
miieli  f«  this  proof  is  not  forthooming.  no  strictly  scientific  objection  f!ui  be 
raised  asaiiist  the  raicroscoitic  pfstnlts  in  favor  of  the  ptircly  primary  origin 
of  thetedenia  in  qnestion  obtainwl  by  Ulrioh,  Sehniidt-Iliinpler,  ain]  others. 

In  tlie  mean  wbile  the  followtng  dedw-tions  suggA^t  tbcniselves :  Tbe 
ophthalmoscopic  finding,  that  in  ineipieut  or  in  developed  elioked  disk  the 
]iapilla  is  respectively  more  opaque  or  more  transparent,  oinnot  be  u.wd  a> 
an  urgumvDt  cither  for  or  against  the  ciucstioii  ot  ti»ue,  unec  tbe  debtees 
of  translucciicy  vary;  for  instance,  it  i»  well  known  tlinl  in  hydrocephalus 
(and  especially  in  pakcd  and  boat-shnped  sknll-deformitim),  as  well  as  in 
retrobulbar  neuritis  tlie  swollen  papilla  has  a  far  more  translucent  look 
(somewhat  like  the  appearance  of  ran^caled  white  vaseline)  than  in  the 
majority  of  choked  disks  in  bi-aiii  ca!<es.  Again,  even  in  brain  cnsee  the 
disk  may  Rometimos  be  found  i«trikingly  transparent,  this  condition  de- 
pending on  the  intensity  of  the  cetlema.  Under  all  cireniuslancps,  bow-ever, 
it  cannot  be  dtxridcd  by  tlie  ophthalmoscopic  picture  whether  the  ccdcma  i? 
primary  or  inflammalory. 

Even  should  it  be  aHSumod  that  the  pblogi>genio  subBtanoeB  in  qu«ft* 
tion  furnish  the  exciting  cause  for  choked  disk,  it  would  be  neoesury  to 
predicate  their  existence  in  all  the  lesions  that  lead  to  choked  disk,  in- 
cluding such  a  \-arioty  of  distnrbanocs  iis  tnmore  of  the  brain,  periosteal 
growth*,  as  well  bh  growths  springing  from  the  surronnding  bcmw,  cyaticcr- 
ciis,  beiiiffn  and  malignant  neoplasms,  aueuriems  of  the  carotid  and  of  the 
ophthalmic  artiTy,  cavernous  and  orbital  new  formations,  pachymeningitis, 
bydrDC^^phabiA,  meningeal  afTcctions,  superior  poliuenoephalitis  (bcnwr- 
rhagic),  retrolmibar  neuritis,  lenkirmia,  etc. 

Why  do  nut  intra-ocular  tnmoi^  of  a  nature  similar  to  tlio  iMTophlSins 
found  in  the  bi-ain  give  ri&e  in  a  similar  manner  to  choked  disk,  eapccially 
einw  in  the  formisr  the  pidi igogencms  (actors  could  reach  the  papilla  bv  a 
much  shorter  and  more  dipw.t  path?     Why  is  choked  disk  not  found  a*  an 
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invariable  erpreesion  of  retrobulbar  n««ritis?  AVhy  id  tliis  <llstiirbance, 
«veu  undwr  tlie  most  iavoroble  ciroiinistanoe»,  is  liarJU'  ever  anvtbiug  more 
than  i)[>tic  neuritiB  foiuitl,  wlieu  it  is  incontrovertible  tliat  retroljiilbur  oeu- 
ritis  involves  tlic  [uipilln,  that  it  is  of  long  duration,  uiid  rliat  it  is  a  dirtt-iisc 
wbicb  sbowB  (as  luitroscopic  csumiuntion  clearly  deniyiisl rates)  the  most 
pronounced  pmlilprution  of  the  connective  tl«8ueof  tlie  optic  nerve  (mitch 
more  marked  liian  that  wliicliocoiirs  in  the  cerebral  lesions)? 

Is  the  multiplication  of  cell-nui-Iei  sover)'  marked  when  compared  wilh 
the  numerous  nnolei  tliat  aii:  present  cveu  in  tbe  oornial  and  healthy  con- 
dition of  the  optie  nerve  ? 

AH  these  eonsiderations  show  the  Tii'geiit  demand  for  discwvepinfi,  if 
possible,  some  distinctive  mark  and  eoramou  cause  for  all  clioked  diskn, 
whether  o(  cerebral  or  of  orbital  origin. 

It  can  be  taken  almost  for  granted  that  In  pointing  out  the  main  featnrcB 
of  the  o|ilitlmhno»?copic  piettire  of  ehoked  ditsk  every  examiner  will  state 
that  lie  finds  some  inrtienlar  vein  or  Ixjtii  central  veloH  distended.  It  is 
«(]ual]y  evident  that  if  compression  pniduoes  tbi»  dilatution  the  pitstsure 
exerled  cunnot  he  great,  becuuse  the  appearance  prcseuhnl  here  is  totally  ut 
variance  u'itb  the  picture  of  pronoimoed  compression  with  wliidt  nil  are 
so  familiar, — for  instance,  in  tbronibosia  of  the  central  vein  of  the  retina. 
It  is  therefore  justifiable  to  assume  tbal  a  comi)arat.ively  slight  obstacle 
imjiedcs  the  outflow  of  blood  in  the  centml  viln.  Evwi  under  such  eircum- 
Btanoes,  hon'ever,  it  ia  evident  that  the  egress  of  blood  from  the  smaller 
venous  branches  u[ion  the  |»apilla  will  also  be  interfered  witb,  and  it  fol- 
lowi=  an  a  natural  o  msi-qtience  that  the  serous  exLdation  as  well  afl  the  result- 
jog  diBCoioratiou  will  be  most  pronounce*!  in  tliooe  plaoca  where  the  nerves 
as  well  as  the  small  (and  in  the  prefient  case)  distended  blood-vpfiscls  at* 
most  numerous, — that  is,  in  the  up^wr  and  h>wer  portion:^  of  the  nasal  half 
of  the  optic  disk.  This  supposition  is  verifictl  by  the  pnTmiuciiec  and  dia- 
colornti^Mi  wliidi  aetiinlly  occur  in  the  locality  indicated. 

How  is  this  eomprerision  of  the  central  venous  trunks  of  the  retinal 
t^smIs  prodneed?  It  is  plain  timt  comprossiun  can  be  eaii;^  by  anything 
that  interferes  with  the  uornial  flow  of  blood  in  the  central  vein,  during 
its  eoiirse  along  the  axis  of  tbi^  optle  nerve,  in  its  oblitpie  pns-^ige  from 
the  nerve-trunk  into  tin-  intt-rvnginnl  space,  in  its  exit  through  Ibc  diiml 
sheath,  and,  la.<;tly,  during  its  progress  and  distribution  external  to  the 
alvMhs. 

The!*c  preliminary  facta  being  admitted,  according  to  the  writer's  te- 
flearches  the  origin  of  the  eboked  disk  takes  place  in  the  following  way  ; 

The  vein  parses  out  from  the  nerve-trmik  through  a  narrow  ."ilit  which 
can  often  be  made  out  even  by  the  nnaidcd  eye  as  a  gray  line  in  the  piul 
sheath.  (As  a  rule,  tlie  vessels  will  be  found  cUjsc  together  here,  the  open- 
ing for  the  eentmt  vein  Ijeing  a  little  nearer  to  the  eye  tlisn  the  jioint  of 
mtranoe  for  the  central  artery  of  the  retina.)  If  the  vein  is  compressed 
ia  the  ouustricted  orifice  mentioned  above  (whose  Up-Uke  edges  swell  under 
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with  in  fourteen  [>cr  wol.  of  <«scs  (Uhlhoff), — in  eight  p^r  wnt,  as  a 
result  of  gumtntitous  biu^ilar  UKtuingiliit,  aiid  id  fix  per  cent,  as  a  conse- 
quence of  true  sypliilitic  cerebral  li^toiia. 

MicroBoopic  L'laniinntion  of  the  swcilU-n  papilla  reveals  a  patbolugical 
oouditiou  identical  witb  tbat  in  cerebral  tumon:  in  general,  as  la  thu  >aM« 
doscrib<Hl  by  RWbuig.  In  the  optic  aetve  |)roper,  bebiml  the  ^.tcni, 
no  iiillniiimati>ry  nlterations  exist,  these  chan^  being  limited  to  the  jx^ri- 
ueurium, — i.e.,  in  the  intervsgitial  sjnceg.  Tlie  perinouritic  process  lead 
(0  Bucb  cell-pmlifcralioD  and  new  luriuation  of  ^rHniilatlon-ttasue, 
cialty  in  the  anterior  division  of  the  intra- \'ag;iDaI  Bjiace,  that  the  onter 
nerve-aheath  beeoraefl  separated  from  the  inner  sheath  by  a  coarse  parti- 
tion of  prolileratiiig,  highly  «;lhilar  graiiulatiuii-tissue,  tliuA  obliterating 
the  ainpulla-likc  dilacaliou  of  the  iiilra-vaginal  »paoc.  ThJa  ovw-foriutd 
and  prolifumting  counoetivc-ii^suv  septum,  now  aud  then  eoiitAiniug  cImIIe 
deposits,  extends  ordiDorily  aloug  the  inner  side  of  the  optic  nerve  and 
geneffilly  more  jtosleriorly.  In  the  most  [Migt^rior  and  orbital  portion  of  tlie 
optic  nerve,  however,  no  pronouuei'd  pathological  m^&  afiecting  eitfaei-  side 
can  be  |Kiinted  out. 

It  follows,  therefore,  that  the  ohoked  dtsU  in  these  cases  cannot  have  ; 
" desecJiding"  origin, — that  is,  the  inflnmmation  in  not  directly  transmitttJ 
from  Uie  orbital  cavity  to  the  opti*?  nerve  and  its  sheaths.  A.  descending 
procftut  is  likewi&e  excluded  In  the  cases  re[>orted  by  Kltichoig,  sinoe  in  eight 
of  twenty-one  cases  in  which  the  optio  nerve  was  examined  tbrougll  ita 
whole  course  it  was  fouml  nnrnml  in  its  orbitul  ]Hirtion  and  without  inflam- 
matory changes  in  the  perineurium  and  in  the  septa,  the  scat  of  the  inthun- 
.mntion  beiug  limited  to  the  jMipiUa,  to  the  portion  of  the  nerve  Itehiiid  tlie 
Bclera,  and  to  tlie  part  occupying  the  bony  cnitut,— in  other  word.-*,  !o  tl»0 
more  vasciilur  urt'as  of  the  uptic  nerve,  where,  as  a  conse(|iienee,  according 
to  Ehuhaig,  the  iullammator>'  prolifemtioD  would  be  more  pronoiiiiced. 


THKORIRS  AS  TO  THE  ORIGIN  OF  CROKRD  DISK. 

Aeocrdlug  toTilrek  and  von  Graefe,  iucn?aeed  intra-cranJal  pressure  by 
compressing  the  cavernous  siniia  produces  stasis  in  the  inferior  and  superior 
ophUmlniic  veins  whicli  empty  into  the  sinus-  The  stasis  which  then  cnstwaj 
in  tin;  tvntml  voin  nf  the  iv^tiiia  leads  to  engorgement  and  tedcma  of 
optic  papilla,  especially  if  tlic  cnmprcRtinn  in  tlie  firHt  place  iauu4?8  (Bdenia 
of  tlic  Donncctive  tissue  of  the  lamina  crilin)Mi,  by  which  means  the  outflow 
of  the  venous  blood  is  i>till  further  obHtnict4.d. 

Sesemanu  (1 869)  and  later  Merlccl  deniou«ti-ated  that  the  ttiipcrior  orbit 
.vein,  into  which  the  central  vein  of  the  rrtiiia  floivH,  iximmuuieati*  with  tlit 
veins  of  the  Ihcc  by  mmit»  of  ttic  angular  vein  above  the  inner  rommi»«ura^ 
of  tho  eyelids.     By  tliia  anastomosis  eollatcml  arculatioo  could  be  cawly 
delablishcd,  »>  that  any  sU\»is  produced  by  comprcsnon  of  the  caverooua 
finus  n-ould  lie  proniptlj'  relieved. 

Fariuand  believes  that  just  as  an  elevation  of  the  preeoure  within  the 
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craniul  cavity  tends  to  liydmps  vcntriciili  nutl  dropy  of  the  brain,  in  tlio 
snniL-  iuaiiii(.T  »  dru|nfical  condition  uf  ihv  optic  nerve  wiUi  cou»c<|(icnt 
engoi^meDt  might  origiiiati?. 

IJIricfa,  in  like  luannor,  attributes  the  Q>denia  to  tlie  optic  uer\'e  aloiH% 
xIk  ucrvc  00Qi|>i\8^in^  the  central  vessels  (tlic  artery  and  v«ta)  in  tlieir  axial 
oouno.* 

Schmidt-Rimpler  {1869)  and  Manx  (tnMmnical  thoory  of  tmnfliniR- 
Mon)  showed  thai,  on  aoxHint  of  the  increased  iireseiire,  some  of  Ihe  cerebral 
flaid  ia  sqneczed  out  of  the  cranial  cavity  and  forces  its  way  ioti>  the  inter- 
vaginal  cavity  of  tlie  optic  nerve  (the  space  di8co%'ered  bv  Sehwalbe).  This 
accnniulation  dilates  Htill  more  the  ampulla-like  iiiflatinii  behind  the  sclera 
which  is  normally  present.  Onuliially  5ome  uf  the  lyroph  csoipiK  liitu  Ihc 
trunk  of  the  optic  nerve  iteelf^  oedenui  of  tlic  lamina  cribro«a  follo^rs,  aitd,  by 
virtue  of  this,  oompreesion  of  the  tcntml  bluod-channt-l!^,  with  cuntMxjticnt 
tniuL'faetiou  of  the  papilla,  rceulta.  The  ougorj^^raeut  that  now  arises  in  tho 
smoller  and  much  disteudwl  blood-vessels  leads  to  the  production  of  lympli 
and  serous  exudation  in  tlic  iieigli borliood  of  the  vessels.  The  microscopic 
foundation  for  tliin  theory  was  bii«ed  on  the  obs<rr\'ations  made  by  Pari, 
naud,  Ulrieh,  and  Schmidt  iu  ca»?8  whore  ophthalmoscopic  invcstigntioti 
had  established  the  initial  existence  of  eboked  disk.  These  cases  fiiraished 
tJ]e  uiatomical  basis  tor  the  oompreasiou  of  the  central  veeseU  of  the  optic 
nerve  trunk  by  inea»H  of  tlie  primary  cedema.  Uhihoff  makes  the  same 
observation  in  the  cnae  pe|K)rt«l  by  him. 

Later,  Ii«ber  exprrwted  the  opinion  that  in  cerebral  tumnrs  oedema  of 
the  papilla  and  of  the  nerve  was  Dot  directly  pnxlnced  by  the  heightened 
intra-crsnial  pressure, — in  other  words,  that  the  cedema  was  not  primary, 
but  that  eertflin  phlogogenic  subetances  furnished  the  exciting  cau^e,  and  by 
forcing  their  pH^aage  iuto  the  nerve  and  to  the  papilla,  there  excited  primary 
inflammation  witli  secondary  tume&ction  of  the  influmcd  tiiwws.  Tlie  main 
argument  adduced  iri  tli«  evidoiict-  supplied  by  the  microscope  that  in  e\'ery 
cose  exnmino<l  by  Dcutschrannn  and  EUcbnig,  after  the  anoounocmont  of 
Leber's  views,  not  only  marked  oedema  but  aUu  chronic  inflammatory 
multiplication  of  the  cell-nuclei  manifi^tcd  itaclf,  not  merely  in  the  im- 
mediate territory  of  the  vettseU  thenituclves,  but  even  in  the  central  ooiiuee- 
tive  tiasue  as  well  ai  the  !«'pla  in  general, — a  piitludngical  proecjw  whicli 
neither  Schmidt-Kimpler  nor  Ulrieh  noticed,  although  they  descril)e<l  pro* 
nouiuvd  (niema  l>etween  the  bnndlpfi  of  nerve-fibres. 

In  explanation  of  tliis  it  may  be  well  to  remember  that  although  Ulrieh 
failed  to  find  an  increase  of  cellular  elements  In  the  two  caaes  in  which  he 
had  8wn  the  papilla  in  a  m  mnal  conditiou  a  ^hort  time  before,  a;^  iu  Selimidt- 
Rimplcr'a  ciimb,  nevertheless  in  the  third  eaat-,  which  was  of  hmgiT  dura- 
tion, he  de!»criKi*  iinmeroiis  cellular  clement*  as  then  existing  in  tJie  jK'ri- 
neund  tlssu<^  Kve»  KJH-linig  slates  that  In  a  few  instances  in  which  It  wa» 
impossible  to  delect  anything  except  cloudinp^s  and  ilistentiou  of  the  velii-s 
of  the  papilla  in  ca«es  of  meningitis,  he  was  also  unable  to  discover  micro- 
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well  as  after  the  ytoiat  of  incaiveration  le  {tasiied  (l**!^-  5),  this  bluocl-vessel 
r«>wivps  the  ranteulfl  of  a  iiiimt)er  of  venous  branches;  cut  (if  tbeee  the 
blow)  |ioun(  ititi)  tlie  uiiobntriu'U-d  |M>rttonK  of  the  centnil  vein,  and  diluta- 
tJOii  follows.  (Figii.  3  ntid  4.)  Id  the  intcr%';ig!na1  »\}a<x  tlio<Kiitrul  vein 
derives  its  moi^t  abuodunt  blood-siipplv  from  the  [>iul  1jrunrli<.ii  of  the  iiiTve- 
surlace;  ext«nial  to  the  sbcatli;^  the  extornni  dural  bramrhc*!,  M'hich  ara 
very  nuuienms  ami  iirofiise,  may  dUteiid  the  veiu  iu  its  oentral  eonrsc 
bdiiud  the  coDiprossvd  and  halfHlrnimil  »)cction  of  the  vc^eel  in  the  dural 
wall.    (Fig.  4.) 

In  exceptionally  rare  awes  of  ehoitpd  disk  no  mention  t»  made  of 
aiupidln-like  inflation  of  the  intervaginal  space.  Siiire  it  has  not  (xt-n 
deterojined  what  dejrree  and  extent  of  dilatation  should  IjecoDBidprttl  [xitho- 
logtcal,  it  IB  po^ible  llmt  a  moderate  dilatatioD  may  have-  rciiiaiucd  tiu- 
noticed  ;  or  the  anijiiilla  iniiy  have  Iwtvwne  obliterated  by  periuetipitie  pro- 
liferation. This  obliteration  may  liavr  bad  au  effect  on  the  central  veia 
tsicuilar  to  that  produeoil  by  wmprcssion,  »o  that  it  i«  poesible  in  oertaln 
ai!<c»  of  L-holsctl  disk  tu  find  the  ampulla  absent.  In  faet,  in  order  to  bring 
aboiit  eonstrietiori  of  the  dural  portion  of  iho  central  v(>in  a  [mthological 

^process  need  only  aflect  Ihe  medial  lower  quadrant  of  the  sheath-cavity  of 
Schwalbi^.  as,  for  e.\ample,  eveu  an  iocipicDt  hydroira  of  the  interva^inal 
t)|iaee.  As  a  rido,  however,  in  ehokrd  disk  this  ampiillit  rt-inniiiR  vinihle, 
appearing  tense  and  distended  on  micrcaoopio  examination,  although  it  will 
not  be  found  necessiiry  to  tie  the  mniKt  and  gliHtciiing  nerve  in  its  nrhital 
porliuu,  since  only  a  part  of  the  fluid  that  fills  out  the  ampulla  escapee,  la 
child^'iru,  and  oeuisiotmlly  in  adults,  the  external  sb(?atb  is  found  strikingly 
thin,  a  condition  the  existonee  of  which  must  al°o  be  takcD  into  consider- 
ation iu  oei'taiii  cases. 

Id  addition  to  the  causes  cuumeratcd,  compression  of  the  vein  as  it 
leaves  the  nerve  may  Ik  brought  on  by  leukienile  infiltriitkm  and  by  tumors 
of  the  iiervc-«heath8,  <-te.  It  is  a  recognized  fact  that  iicoplfwrn*  of  the 
nerve-sheaths  generally  do  not  give  risw  to  choked  disk  until  iatfi  in  their 
dc\'e)opmeiit,  for  it  is  only  after  a  gradual  growth,  tasting  for  years,  that 
they  extend  forward  and  follow  the  path  taken  by  the  blood-veawls  In  thfir 
exit  from  the  nerve  and  Its  shenth.<i.  lUindneAN  or  inarke<)  disturlianoe 
of  viitiuu  occurs  much  earlier.  The  time  at  which  this  extension  forward 
Uike6  plaoe  variot,  and  wc  may  Hafcly  oscsiime  that  this  variution  i»  diiwtly 
de))enth'iit  in  a  jitvi-n  case  on  the  exact  [wsltion  in  the  optic  nerve  of  the 
place  of  exit  of  the  central  vein  and  the  point  of  entrance  of  the  artery. 
We  know  that  in  some  instances  this  has  taken  place  as  close  as  six  iiiilli- 
oietres  Miind  the  globe ;  in  others,  the  di^tniice  has  bceu  fxind  to  ctjunl 
seventeen  millimetres.  On  similar  gn>nnds  Uie  variable  <e<lema  of  the 
ampulla  can  be  accounted  for.  Unqiiefltionably  the  reitiih  will  differ  oon- 
aidenibly  if  (he  outflow  of  venous  blm^l  and  the  entrance  of  aiterial  blotxl 

'  nspcclively  arc  obstructetl,  on  the  one  hand,  almoi^t  inimetliately  behind  the 
globe,  or,  on  the  other  band,  not  before  a  distance  of  from  filVen  to  scvcd- 
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teen  millinielrpii  ix  r(>aHi(Hl.     In  hvt,  tlie  origin,  development,  aud  general 
picture  nf  choked  disk  will  vury  owstRliiigly. 

lu  addition,  tlii^  iwuU  of  (Ik*  writtV^  iovt«tigiltioD«,  basrd  on  coni| 
tive  unatomy  and  ombryulogy,  mid  vcriRt-d  on  llic  tndavcr  in  tbirty  ' 
RHi^t  be  laten  into  luwiHiiit.  TIteso  irsotirohee  show  that  the  central  vesa?l3  ' 
euter  the  nerve  in  the  lower  nasal  ciiiadraut.'  In  other  words,  applying 
this  nde  to  the  present  case,  it  follows  that,  no  matter  what  tlic  c»n«'  iijoy 
!«■  that  |)nMhnvs  rt>inpr<*aion,  im  wuistrit'tioii  of  the  vo«t%'li*  in  tliinr  ixt^rvi^ 
(rnni  thriKTVP,  no  (wlema  due  lu  arrest  (if  (irvnlation  in  thepttpillii.  nnd  ctm-' 
fi€-qiiinlly  no  choked  dl-sk,  wil  I  arm  so  long  as  the  pressure  is  coaftited  to  the 
temporal  »tdc  of  thf  m-rvo.  This  liappens,  as  a  nile,  in  retrobulbar  ikmi- 
ritis  in  which  the  inlluuiniiition  is  limited  to  the  temporal,  inacalo-]Ki[>ilLiry 
(eeiitrol  aeotoraa)  bundles;  thai  te,  to  the  side  of  the  optic  nerve  fumed 
away  from  the  point  of  calrance  of  tho  vessels.  This  in  tlie  nwial  murw'  in 
rctrobidlMir  inflammalioni*,  in  spite  of  the  fact  tb«t  the  affected  portions  ia 
this  form  of  neuritis  show  n  mucli  more  nuirkixl  ranlttplication  of  cell- 
uudei  than  in  choked  disk.  If,  on  the  contrary,  the  neuritis  involveii  tlie 
whole  cross'StTtion  of  the  nerve,  protliteinfi  nmaiiroais,  or  extends  al  least 
to  the  threshold  of  the  vessel^s  choked  disk  results,  a  comlition  met  with  iu 
gmve  netiritie  le»toua.  For  thi»  reaM>n  Uhthotf  descritx-it  a  choked  dii^k 
aewtmpanying  a  perinenritis  {(upn  pfrfhrnlin)  in  whieh  the  proecft*  began  tt 
the  glolic  and  extended  backward  along  the  inner  side  of  the  optic  nerve. 

Id  thia  conneotioD  v/q  must  also  consider  the  so-called  iuflaniinatoiy 
mnltiplicntion  of  nuclei,  which,  accortling  to  the  theory  of  the  phlogogcnic 
origin  of  choked  disk,  ia  looked  njion  as  a  primary  manifestation.  In  the 
first  place,  the  writer's  investigatioa*  warniit  hira  in  ^ting  that  the  in- 
crease  of  nnclei  is  not  so  strikingly  large,  especially  in  view  of  the  numerous 
nnclei  and  nucleoli  that  arc  normally  present  in  the  optic  nerve.  But,  even 
if  it  id  atlmittcd  that  a  slight  ninttiplicatiou  of  nuclei  manifest.^  itself  in 
owes  of  lotig-contiimed  choked  disk,  this  process  h  apt  to  be  looked  u|)on 
as  ii  seeomlary  exprcasion  aud  a  uccessor)-  8e([iiel  of  stasis  of  long  standing', 
allied  to  the  iinalogoiie  mnltlpHcation  of  ccll-niicloi  met  with  in  ihe  kidney* 
and  liver,  in  which  there  is  obstructed  eirciUntton  r<9tdting  from  eardiso 
lesions  {fhrhosis  eartlinea).  In  fiict,  on  anatomicnl  examination  it  will  he 
found  that  the  niasaes  of  nuclei  are  hea|ie{l  around  sniuU  and  distended 
veins,  and  are  cHfx-cially  prinminent  on  the  surface  of  the  optic  oen-e,  in 
the  pial  and  amehnoid  fiheaths.  In  incipient  choked  diek,  as  has  been 
ptated,  neither  iririeh  nor  St-luuidl  uolieed  this  inu It ipli cation  of  nuclei,  a 
prmtf  that  this  cnmlition  ia  not  osstrntial  to  tbc  fonnatiou  of  i^uki-d  dixk. 
On  the  other  hand,  the  neeo^Miry  thctor  In  the  latter  distnrbanoe  U  iho 
cedematoiJH  swelling.  This,  it  is  obvioiia,  miwt  !«  due  to  another  fantc; 
iu  w]Mtt-of  the  fact  that  Elschnig  expnsiwly  titales'  that  it  may  be  impossible 
to  find  choked  disk  even  though  the  mntliplicatioD  of  nuclei  is  (siablbheil. 

'  t)ofl,  AnatomUtfhp  AnxfiK'T,  J«nn,  1808. 

>  Loco  citato,  pp.  2-12,  2*B,  249,  26A,  2TS,  2M,  2KL 
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la  briof,  tlw  oeJciiiu  of  (he  pnpilln,  wlilcli  stands  in  direct  cuiiKtl  rcla- 
tioD  to  the  gwoUiiij^,  itocii  not  (U'pend  ayxtn  tlie  nuiltiplicutioii  of  luicU'i,  bul 
Udue  to  some  interference  with  the  circulation  of  blood  in  theceiilntl  vein. 
Xlii»  obfilnictioti  in  |)rodtic'«d  iii  various  n-srs,  the  most  oinniot]  caiiae  bein^ 
inereatwd  iiitra-craiirai  |irt«^iii'e.  Aa  a  result  uf  tiiiH  rondition  tlie  outflow 
of  blmxl  iukI  lymph  from  the  o]>tic  ncrx'e  is  irn|i(Kled.  This  in  turn  leads 
topnmiiry  redemaor  the  trunk  of  the  n)iti<;  nerve  mid  its  Klicatlis,  dilatation 
of  the  tntcn'aijiual  spaix,  oomprcseivu  of  the  walls  of  ibc  cxtvruul  Ghmth, 
and,  as  a  final  cons«iuenee,  raor«  or  less  coostriftiuii  af  tJio  ccuIitJ  vein  a» 
it  passes  on  in  its  oblique  course, 

Jttiisen  altributfii  the  cauee  of  cliolced  disk  in  his  coaw  of  simis-tiirom- 
bottia  tu  luptomeuiiigitis  of  tbi:  optic  0€r\'e, 

Ad  incompk-tc  tliruinbiis  of  the  central  vein  of  the  retina  in  itK  iliirni, 
int«rvaginftl,  or  intra-nt-nrfll  ooiirso,  or  a  hemorrhage  in  the  regions  rofcrrod 
to,  may  ^Ive  rise  to  &,  siiniliir  ob9trm:tion  of  the  venous  cironJation,  with  the 
production  of  a  similar  <£dcn)a ;  iii  this  class  must  be  placed  the  miineroua 
and  c<|Kiiita)h'^iia  tbrombl-forrantions  in  high  degrees  of  aaiemia  (chlorous, 
exoesdivc  loss  of  blood,  eto.). 

Beference  must  likewise  be  made  to  the  faet  that  the  <«lema  which 
mitrroHL-opic  denionatmtion  estabtislio*  in  riiokpd  disk  is  far  In  excess  of  tlic 
ioBamiuatorv  changes  winch  both  DDUtschmann  and  Ulrich  invuxiubly  dc 
Bcribe  as  a  chronic  process.  More  than  this,  according  to  the  admission 
of  EUcbni^,  the  ledeDia  iu  question  is  much  more  markwl  during  life  tlian 
tliat  foiiwl  atltr  the  globe  is  preserved  and  hardened.  Iu  other  words,  it 
bas  beeti  pitjvtd  tliat  piijiillm  wliowe  protuinvnix-,  o»timatcd  by  tlic  ophtbal- 
moecope,  ought  to  linvc  been  mnch  higher,  were  looiid  adcr  death  to  be 
mact)  less  elevatetl.  For  example,  in  one  of  EWhniR's  cssps,  after  the 
globe  was  liattleneii,  measiirenient  of  various  parts  of  the  papilla  showed 
that  the  pathologic^]  elevation  anioimt«d  to  from  0.50  to  1.20  millimetres, 
e<iuivaleiit  to  from  one  and  oue-balf  to  three  diopters  by  ophthalmoscopic 
examination,  while,  us  a  matter  of  fact,  during  life  tlie  prominence  always 
rcttclH-d  from  three  to  five  diuptcn!  or  more.  From  tliin  it  can  be  seen  that 
the  oKlvma  iiiusl  have  dwrtiiat-d  after  liunlcnlog  of  the  nerve,  so  tliat  it  i» 
not  always  jKi^iblc  or  nocosBJiry  to  demonstrate  by  strict  microscopic  proof 
a  constriction  of  the  vessels  at  their  pla«c  of  ontrancG  into  the  nerve,  even 
thuugli  tliis  condition  existed  during  life. 

In  coneluaion,  It  is  evident  that  the  course  of  the  central  blood-veseeJs 
and  the  variable  distance  from  the  glolw  at  winch  they  enter  l.lie  optlo 
nerve,  togetlior  witli  tlie  rapidity  und  the  intensity  of  tlie  compression,  t«nd 
tci  explain  why  certjiin  aiKfi  of  brain-tumor.  el<:.,  give  rise  to  a  (wipiUi^- 
retinitiis  ii»>(oad  of  (he  typical  chokLtl  disk,  their  usual  mauifcstation. 

Deutschmatin  exjH'rinientcd  on  rabbits  by  injei-ting  agar  into  tlie  sbi-ftths 
of  the  Optic  nerve  and  the  erauial  uivity.  Immediate  venous  dilatation 
and  swelling  of  the  papilla  followed.  If  the  iucn>aac  in  pressure  arising  in 
tliis  way  could  be  made  to  last,  as  in  tumors  of  the  brain,  we  should  be 
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jn&tilkd  in  oxpecting  permanent  swelling  of  the  papilla,  provided  Htn 
positiun  of  tlie  ceutrul  vessels  is  tlio  game  in  rabbit's  is  iu  quo. 

Tli«  opinion  of  Albrwclil  vtm  Graeff,  llmt "  papilla-reiinttis"  tsat 
iug  neuritis  due  to  «ii  inflauuiiation  of  tlio  lining  tncmbfaiMS  of  die 
is  contradiet«I  by  thp  cxperienoe  of  cvm-  phvsidan  wh->  niik«B»«ri 
uplitbalnioscope.     Abundant  evidetioe  exists  ibal  tbis  disMirbftDoo  iniri 
occur  ill  tumors  of  the  bruin.    Klschnig  found  that  among  the  ow  I 
aud  cigbtv-'-oDD  rejiorted  cases  of  brain-tuniDrs  in  which  a  |ioiit-mi)ftaii 
tion  was  made,  twelve,  or  seven  per  cent.,  showed  the  typical  \iiduH 
neiiro-rt'tiuitie,  like  Uiat  met  with  iu  retinitis  albuminnrica  (bemor 
uud  voricuse  degcu«ratiua  of  the  acTvo-Gbrot  arounil  tlie  ]iupilla,  i 
around  the  macula  Ititen), 

Another  prcx>f  tliat  tin-  phlugogenous  stiljstatKcs  referred  to  extnJI 
tbo  papilla  is  said  to  be  furnished  by  oortain  cases  of  brain-tuiaois  in ' 
treiMuatioD  was  followed  by  arrest  and  mpid  diiuipjMaranLX-  uf  tbc 
disk.     These  cases,  however,  mer«ly  pi-ovc  I  lint  u|>t.-n>tive  iat(.'rr<.'rRM  | 
duced  a  strikingly  rapid  reduction  of  the  swelling.     It  is  cettutdf  I 
nfc-esBarj'  to  explain  the  so-oillcd  "  nirc"  by  a*aiiming  that  the  ' 
dielodgts  the  factors  of  intlamnjntion  and  forres  litem  to  retrMt  ItcidI 
papilla.     On  the  other  baud,  it  is  mueh  more  reasonable  to  coodaik  i 
with  the  subsidence  of  the  iotra-eranial  pressure  (Bruos)  tlie  c»i 
of  the  veasela  h  relieved  and  the  (cdenta  vanL<;li«i  aa  a  natural  moaiqa 
At  all  events,  it  is  bujxl  to  understand  what  Ixsiring  tlie  operation  vi\ 
rcaulta  would  have  ou  tho  question  whether  the  oedema  or  the  lu 
tory  process  is  the  primary  &ctor  in  the  production  of  choked  disl. 


THE  TUEATUEST  OF   (-'HOKKD   DISK. 
Tn  the  larf^o  niajorily  of  <Miftes  of  choked  disk,  an  has  ht»a  pr 
stated,  the  vM-iital  uruity  and  th^  field  of  vinJon  remain  nearly  nonail I 
iindiFitiirbed  for  a  long  time.     Tlii-s  lieing  the  tn.<ie,  it  is  self-evident  i 
the  firiginal  disease  which  furniBbnl  tlic  exciting  cause  for  the  pr»dD<ti«| 
choked  disk  could  be  removed,  a  lavonible  prognosia  would   lie  jilsliG 
In  fact,  the  beginnings  of  the  prsrtieal  demonstration  of  thisdeductioni 
be  found  eveu  at  present  in  the  8ur;riofll  intfiference  rworled  to  in 
of  the  braiu,  cases  lieing  re]»>r)i-d  by  Horsley,  Gowers,  Bmos,  and 
maun,  in  which  it  wiui  possible  to  remove  the  eercbm!  growtli.     Wl 
more,  it  w&a  proved  in  these  case*  tlmt  iJie  evidences  of  inoreaaHl  ill 
cranial  pressure,  particularly  headadie  and  choked  disk,  uibeided  '  (2 

*  Id  tliis  connvcUou  llie  translalur  uiutt  mttt  to  a  earn  at  U*  owb  lit  wUok  tkaia- 
tumor  of  largp  sixo  wu  euoMuflilly  irmovvd,  f»l!owKl  by  ft  wni^leU  •tibddtOMtff  A*!*^ 
ent  b;iii|)(oiii»,  rnpid  JlanppHiranccof  the  lypiml  cliak«<ldi»k,  wiUi  no  rattontka (IvMi^ 
in  lliH  tye  111  wliicii  blindiiPiis  oxiitK)  bL'f(ir)>  tliv  oiHrnLian,  but  viiffidint  TMtaate>^ 
light  to  do  ordiniirr  work  in  tbc  c^o  in  which  pnrcc|>tion  CMUftiiiMl.  Thv  nuMt  mntfbU^ 
thin^  about  this  cuai.-  io  that  at  n  rocont  viiil>  alniott  four  ymn  afU'r  Uic  opvalkOi  *■* 
had  tioen  no  recumtiioo  of  tbo  local  gruwtli  oor  tbo  tligliUM  rotam  of  any  gtoMnl'^h'*' ' 
■ymptomi. 
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Berlin,  1806).  In  addition,  it  was  established  that  marked  genpml  nen-ouH 
syrtijitomii  ccAHcd  m  soon  as  a  tt^{>«nation  was  made,  fvcn  without  a  resecv 
tion  of  the  tumor  or  of  the  ceretjral  tiiuMie.  It  iri  tnip  that  it)  similar  catm 
a  retiim  of  tlin  diwturhiinw-rt  may  ut  linifs  be  expected,  and  cvcu  tin:  reap- 
|>eanuicc  of  choked  dteU  !n  tlie  atrophic  optic  nerve  (tie  ScliweinitE  und 
ThomBon).  Amelioration  of  the  goneral  symptomi^  and  of  th«  choked  disk 
httH  boen  uIim  nli^ervcdaf^erpiiiietiireand  ailou-ttig  the  accumulated  cerebro- 
spinal fluid  to  i.-i(m[H.-  from  the  spinal  canal  (lJ,iiiQcke'e  method). 

D«  Wwkor  has  8iigg«:«t«d  indsioii  of  tli«  ampul la-i'hajx^,  dropsiml 
dtlatiitioii  of  tli«  iKTvij-* heaths  Iwliintl  the  !*^lom.  If  a  further  ftdvnucc  in 
diagnosis  flnd  thcrnpciilics  Ju  ^?iicrat  would  justify  mvh  &a  ojx-nitioii,  Its 
fre(ju€ut  execution  could  he  thou<{i)l  of.  If  this  shoiikl  be  the  case,  it  need 
only  be  mentioned  here  that,  ibr  reosnus  prex'ioiiHly  stated,  nothing  moro 
vrould  l«!  neccftaary  than  to  tut  out  with  the  jteisaors  a  [>ori>i)n  of  the  oxtfrnal 
shenth  towards  the  nuicr  and  up|ier  sidtf  that  is  n-ninvnl  from  llie  jilucc  at 
which  the  central  blood-vesfrcls  enter  the  sheath  (the  vpjwcIm  being  readily 
delermine<l  in  tlicse  cases  ii]»ou  the  external  surface  of  the  <lunil  sh(ath). 

In  tumoi-s  of  the  brain  the  routine  treatment  is  iodide  of  potassium. 
Even  iu  non-syphilitic  cases  thifl  remedy  at  limis  produces  at  least  eubjeo- 
tivc  relief. 

Iu  choked  disk  in  which  a  sypbllltic  origin  can  hccstahllsUcd,  incrcurinl 
me<li<at)on  (prt-fmiblv  iu  (Im  form  of  inunction)  yields  good  results.  It  is 
neoeasary,  however,  to  observe  the  uaiml  procaiKious  if  albumen  is  found  iu 
the  urine,  or  if  disturbances  of  the  digestive  trad,  ptyalisni,  etc,  develop, 
If  the  patient  presents  himself  in  llie  stage  of  bej^inning  airophvj  even  if 
the  papilla  tttill  remains  swollen,  it  is  safer  to  use  iodide  of  potassium  alone, 
Biiiee  meretiry  merely  hat^tens  the  rrdnotionof  vision  that  aiMimpanies  (tie 
atrcjphic  ehunges. 

A  prognosis  relatively  far  more  favorable  is  furuislied  iu  the  treutmcot 
of  intra-oeitliir  neuritis  and  clioknl  disk  in  retrobulbar  neuritis  iti  the  suh- 
acat«  or  chronic  form,  and  sometimes  even  in  the  acute  variety. 

A  specjal  group,  whose  existenee  ran  be  based  on  clinical  gmimds  at 
least,  is  formed  hy  that  variety  of  iieiiro-retiiiitis  in  which  it  ia  impossible  to 
efltahlish  nrhital  or  ctiitral  tiuiiors  or  implinlie  disttirliances  of  any  kind. 
Knies  Bavr  this  ibrm  of  neiirQ*retinitis  in  int^'nscly  nnii'mie  young  women  iu 
whom  the  ocnhir  Rymptoms,  after  persisting  for  months,  finally  yielded. 
This  form  of  neuro<rctinitis  is  generally  met  with  in  syphilitic  affcelinus  of 
(he  optic  nerve.  To  this  class,  |>erlin])rf,  helonj;  those  rare  iufitances  of  neuro- 
retinilia  appearing  in  menrftnial  di>*ordorB,  a-f  well  as  the  iieuro-retinitia 
after  scarlet  fever,  riica*l(s,  diphtheria,  typhoid  ftver,  inllueuza,  whooping- 
cough,  and  pneumonia. 

Tn  those  forms  of  neuro-retinitis  not  due  to  tumors,  the  pupilln  is  red- 
donptl  and  disjcolored,  the  diecoloration  extemfing  over  into  the  retina  the 
diameter  of  the  papilla  or  more.     Thi-re  is  only  slight  awelliiij;  uf  the  disk, 
however,  and  hemorrhaged  uru  ubsunt,  or  auiall  oud  few  io  number. 
V«u  III.— 39 
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Tlio  gyphilUic  groti])  is  important,  and  must  be  mentioned  scparatclr. 
Moet  frequently  in  niitldle  life,  witliJu  Inmi  on*  to  four  yrars after  inftctiuu, 
dinin«s6  of  ^'i9i(>n,  unotxutupunicd  by  puiu,  uutiiifcsls  iiself ;  visual  acuity  is 
reduced  to  one-third,  und  ounwntrio  cuntmction  of  the  Beid  of  vision  r«nc4)04 
aluoat  thirty  d«groc&  Under  antisypliilitic  trrfltmeut,  after  a  few  laontli^, 
generally  complete,  thon$;li  ia  flome  in-tianfefl  only  jiartial,  restoration  of 
viaiiiU  at-uiiy  is  obtained,  and  the  visual  Seld  enlari^ee,  allhoUKh  not  to  a 
Dorni»I  di^r«-.  The  papilla  continues  to  )ihow  eli|;ht  pnllor,  and  its  oiii- 
lini-s  ivniaiii,  on  the  wholv,  rather  sharply  defined.  The  younger  the  patient 
and  the  mrlier  the  uc-ulardisturbanw  apjieun  alWr  tlie  initial  infection,  the 
more  favomhie  is  the  pru^uusis  (Uut^tjaann), 

After  great  loss  of  hlofxl  tliv  uonrutic  up[^H?nntoce  of  thi-  papilla  whivh 
KumdimtH  develops,  instead  of  the  ustial  ntropliy,  merits  special  nicotiito, 
(See  Atrophy  of  the  Papilla  and  of  the  Optic  Nerve.)  The  caaw  of  nw- 
ritJc  atniphy  of  the  ]wpilta  in  internal  hydroccplialiia  of  the  young  are  al?o 
intrresttiig.  In  thi^-,  ntutoniatcd  with  iiiintunin,  a  oonttniial  drojiping  of 
fluid,  anioiinting  oonietimei)  to  one  pint  daily,  may  take  place  from  one  or 
lK)th  i)o»tnlH.  According  In  Tieher  and  BitllenHe,  thin  fluid  in  iH  dieniii^ 
oonstituents  oorrcepouda  to  thi;  ccrcbro-«p)ual  fluid. 

SUBDIVISION  n. 

RKTROBULBAR  NEURITIS. 

This  disenw,  whidi,  in  r^ontnuli'sti nction  to  choked  diiOc  due  to  ttimors 
and  the  furnis  of  nenro- retinitis  }ii8t  considerod,  hcgios  with  di^turbanee 
of  central  vii*ion,  hiis  Ixx-n  studied  cliaically  chieSy  by  Graefe  and  Leber. 
Tliia  atfectiou  and  the  rcsenrchea  rej^ardiug  its  pathological  anatomy  (Sttroel- 
ffulin,  Unnge,  Netttt-Mhip,  Uhthoff,  VoMiiis,  Siiohi')  have  led  to  the  discovery 
of  the  anatomieal  sent  of  thoee  fibrrs  whiph  wipply  tlie  ma*Mila  hilen  aiwl 
therefon.-  arc  io  direct  connection  with  cpntral  vimutt  acuity.  Three  fibres 
occupy  the  t^fmixira!  side  of  the  disk,  and  constitute  marly  wiL'-fuiirth  of  tlie 
areaof  tho  papilla,  Thoy  torni  a  wcdj^e-shapei!  segment  whow  blunt  a]>es 
reaches  to  the  central  blood-veasel  trunks,  whik  the  base  lies  at  tlie  teni- 
|K)r«I  edge.  They  have  receivwl  the  nanip  «f  the  papillo- macular  hundle 
(Hiiiige).  Tin-  fiUx-<<  fontinue  their  wcdge-sliain-d  nrraugenicot  e\-en  behind 
tJie  papilla,  with  thu  diffV>renw,  however,  that  tlie  ajM^x  lits  in  the  axis  of 
the  nerve  near  thn  cpntiid  v<s8ols,  and  in  this  plaw,  iw  a  rule,  other  fibrw 
beo(.«m'  interininjrlctl  with  tlieni.  At  their  entrance  into  the  nerve  111* 
Teaselii  are  found  surrounded  by  other  fibres  which  do  Dot  belong  lo  the 
pii|illli>-niaeulnr  bundle. 

At  a  pitint  in  tho  orbit  at  oonie  distanfo  fmm  the  optie  canal  the  hose 
of  the  jui)Hllo-miK-iilar  Inindlp  enn  no  Innger  Iw  traced  to  the  piiil  t^heatli ; 
on  the  contrary,  m  th!»  leieaUty  it  will  lie  found  separated  from  the  phealb 
bv  other  fibre*,  and,  wlii]^.  ;t  is  ht'w  placed  eomewliat  temporallv  and  txxa- 
pies  un  eceeutric  relation  to  the  axis  of  the  nerve,  it  fails  to  reach  the 
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sli<ntli,  fmm  wliidi  in  the  ot>tic  cotml  it  is  fouod  still  farther  removed, 
Eomewliiit  trnvanli-  (Ik-  axis.  lit*  intra-oranial  seodoii  i»  more  iuclinml  ami 
oval  and  lies  Mow  ui  the  t«m|Mirai  siile. 


GENERAL    PaTUOLOGY. 

Tiie  pap! I lo- macular  buotUc  cmx  hv  diettn^nt^^hf-J  from  the  rcBt  of  the 
ii(>r\*c- fibres  even  on  microeeopic  cxainin&lioti,  tliifl  diflyreneo  Ix-iiig  wjn'- 
cially  apparent  in  the  tnws-scctton  of  tlK*  uiTVf.  Tin-  lcm(}ural  ({iiudnint 
in  of  a  ditferctit  color,  us  well  aa  deusL'i' ;  tbu  tratMS-'ulte  cuDuut  bt-  ait'i), 
while  uurmaUy  in  this  jxirtion  cuu  Ik-  inndc  out  at  \ctij^l  thr  iml!<wtion  uiul 
outline  of  the  septa  that  form  the  connect ive-tiwiie  framework.  If  a  Plain- 
ing process  biu  bw^u  used,  the  section  (ak(4  on  a  d4>eper  stain  than  th« 
healthy  iiortioo.  At  a.  Utor  sta^^  the  periphery  of  ch«  nerve  amy  be  fotiud 
flatictxil  in  tin.' anV'<'t*'<l  region. 

MiiTosnopicallv  an  intpr^titinl  inflammntinn  of  the  <«nnpctivp  tliuiie  of 
the  oepta  can  be  recogniKMl ;  the  prf)lirt>nitinj;  area  looks  Icim  denn*  and 
linn,  the  eepta  are  broader  ami  show  a  printer  numlx^r  of  round  cells,  gen- 
erally with  a  siHgle  nucleus ;  beeides  this,  particiu hirly  in  chronic  cases, 
apindle-shapod  cella  api»ear  not  merely  in  the  septa  but  also  in  the  nerve- 
fibre  bundles,  thti  pnK-vw*  beiii);  evidently  a  proliferation  of  the  glia  ele* 
mcnt«.  The  imgurgenieot  with  iJie  new  furmation  of  hluod-vt^Ksele  in  tlie 
septa  is  ntrtkliig;.  In  the  nol^hlwi-iiood  uf  diem;  ve:»8cU  a  cuveriugur  miinri 
ocIU  is  often  found,  although  it  is  oxceptioiwilly  rare  to  meet  with  an  actual 
piling  lip,  a  nest,  as  it.  were,  of  tliette  oelliihir  eluiH-nts.  At  the  i>oInt  where 
the  wedge-shajMsi  bojte  of  tlie  alfeL-tui  iKTVt-btiudle  is  iu  contact  witfi  the 
pial  sheath,  this  enveloping  nieinbraiie  likewiw  sliownt  grnnnlur  dcg^-nern- 
tiou  and  di<)tent(on  of  its  v<*«els. 

In  proloujf(!d  and  dironie  eases  atrophy  of  the  bundles  of  ner\'e-fibre8 
naultM,  hut  iit  ttic  majority  of  inetaoocs  thia  is  only  partial.  The  pro- 
liicnitin^  and  itililtruted  tissue  of  die  septa  compreaaes  the  nerve- bundles, 
dUinto^ration  of  most  of  the  fibres  follows,  and  a  granular,  fibrillar  mass 
dev'elopa,  iu  which  liei-e  and  there  u  few  nerve-fibres  can  be  found  pre- 
served, some  still  supplied  with  their  medullary  sheath,  while  in  others 
merely  the  axi*-cylinder»  roinutu,  Raw-ly  a  c*)mplcte  disapiwaranctf  of 
tlie  iiervon^  ck-riK-nt:*  takes  place  in  any  one  bundle,  so  that  us  a  result  the 
sepliui)  is  empty,  or  filled  only  with  n  fibrillar,  wouldihe  mass,  or  replaced 
by  a  no<liiIar  reliciilniu  derived  fmm  ibe  coiinti:live  ti3.-^iie  of  llie  septa. 
It  lias  not  ijeen  dctiiiilely  decided  whether  the  de{i;euerntive  changes  and 
hy^wrtrophy  of  the  walls  of  the  sepia  are  merely  relative, — that  ia,  a  ooa- 
seijuence  of  tlie  lack  of  fibres, — or  whether  the  reven^^  is  trtie,  the  lack  of 
fibrpfl  being  a  residt  of  the  iiitlnnmiatorir'  swellnig  of  the  S'pta.  In  the 
former  case  the  multiplication  of  nuclei  (these  belug  crowded  together  Into 
a  smaller  spaee)  would  be  merely  a  relative  increase  due  to  the  shrinking 
and  collapse  of  the  walls  of  the  septa. 

The  muttt  marked  niaiiifi-statiuns  of  the  discoiie  are  found  in  the  optic 
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canal  or  in  the  anterior  |)ortion  of  the  nerve  behind  the  c-re  (Uhthoff),  but 
it  U  always  thn  teioimral  eoeootric  himdle  %vhich  is  aReoted,  so  tliat  tlie 
dti^ignatiun  "  neuritis  axiiilis"  is  a[)plR-;iblL-  ouly  to  thoeo  cases  in  nhicti  the 
inflammatioii  has  cxteudtxl  (o  tb«  axis  v(  the  nerve. 

Sachs  fuuml  tlii>  iiioi>t  pponoiiiieo<)  ntropliic  altcratious  of  the  optic 
nurvc  fibres  in  tlie  opllff  oiiinl  nt  the  jmint  whcrt-,  under  oormal  condi- 
tions, a  rather  Inrge  vein  (thr  vrnia  centralis  [Histica)  enters  ths  at1«<te(! 
papillo-mariilar  n?<rion.  lie  fbmu)  this  vessel  surrouudwl  by  a  denv, 
»mall-celled  iu6hintion  vhich  invfilved  eveu  the  stoallcr  branches  bvtwnii 
th(^  septa. 

If  this  piithologiml  pii-liire  i^  taken  into  oonsidemtion,  together  vith 
the  way  in  whit-h  the  niTVP-film^*  puss  over  from  the  papilla  into  the  retina, 
it  is  not  difiicitlt  tu  infer  the  nature  and  degree  of  the  disturbaiice  of  Tuual 
acuity  and  of  tho  field  of  vision,  as  well  as  the  general  ojibthalmoerapic 
couditiun,  and  tli«  auamuostio  gtatemratfi  of  tiio  patient  cau  be  readily 
uudfret-Mxl. 

In  thdr  exit  from  Ibc  papillu  tbo  optic  fibm  »itnp)y  croM  over  widiuut 
interlncing  and  u-itliout  ]>a»<iiig  fixtm  the  dcfjK*r  into  ihc  more  sti[>crBdiil  ^M 
layei-8;  for  thia  reason  the  fibres  of  tlic  jwipillo-mnwikr  Imndlo  tliat  tw^ 
nearest  to  the  temijond  side — that  is,  8iTnated  along  the  maiyiu  of  ilic 
optic  disk — terminate  on  the  temporal  tride  in  the  iiuioediate  vtciuity  of 
tlio  jiapilla,  M'liili;  the  nvanr  tlie  JibrcA  lie  ti)  the  «>nlral  )>loo<]-vt?wH-U  tlic  ^M 
frrtfitcr  is  the  distance  fn>m  the  japilla  lliat  ihey  have  to  travel  bt>li>i<e  liity-^^ 
are  spread  out  in  the  macula  lutm.     If  a  [mtholc^f'til  ptuix-ss  afleels  the 
papillo-niaridar  biimlle,  a  dcfoH  in  the  visual  lidd  will  sIhiw  ilM^lf  ourn^ 
epnnding  to  the  area  of  the  retinu  that  extend*  UCrrally  from  the  ie[u]Kiial 
tnai^in  to  beyond  the  fovea  ceniralis.     If  it  can  be  im&Rincd  that  the  axis 
of  the  optic  nerve,  by  which  llie  object  fixed  is  connected  witii  the  image  in 
lliL-  fovta,  emanates  frDiii  the  iuv(«  w.'ittralis,  it  «m  be  uudtirelood  tlmt  there 
will  bo  more  extensive  iniplienliitn  of  tlie  nerve-fihres  tJiai  lie  in  the  n-tina        ; 
to  the  nasnl  side  of  the  fovea  eentralis  aa  far  as  llm  papilla  (or,  as  resairU 
the  visitfll  field,  to  the  lemporal  side  of  the  point  nf  fixation  and  exteiidini! 
to  Mnriottc'a  blind  5])(>t) ;  a  far  smaller  section  of  the  retina  wiiuld  Iv 
invoK-eil   in  a  temporal  dii-ertioo   from  tJie  fo%'ea  centraliB, — therefore,  ia ' 
the  visual  fifld.  to  the  imwil  side  of  the  point  of  fixntion.     The  fihrrsof  tlui 
papilIo-ni:u'[i].ir  bnndle,  which  ought  to  extend  eumpletely  nruuiid  to  tlie 
macula,  ai'e  forced  to  iindcrgn  a  cun'uture  as  tbey  [misk  from  the  tempr»nl( 
weilpo-shaped  jwrtion  of  the  )iupill:i,  my  that  tlK)SO  fibiv*  tliroQgh  the  whole 
extent  of  the  retina  form   n  horizontal  <jvaI  group  whose  smaller  seet>un 
ia  repn^cnled  by  th?  u'edije-»lia|)(.Hl  ai*ea  iu  tlie  jnpilla,  and  whose  lai^ 
portion  'w  fiUot  iu  by  ilte  nerve-fihres  that  aiX'  inserted  somewhat  Irm- 
ponilly  fn>iii   the  fovi-n  ceiitraliti.      On   the  contrary,  in   tb<T  vti^iial  field, 
tlie  iniplDi-jit4Hl  portion — aei-ordin^  to  the  law  of  the  projection  of  retinal 
images,  the  broiider.  sliorter  {lart  of  the  egg-shaped  defect — will  be  situated 
somewhat  nasally  from  the  point  of  fixation,  and  the  oarrowpr,  luogrr  por> 
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Sod  will  pxtPod  iuL<^ly  as  far  as  Muinttr's  bliai]  Kpot,  this  blind  spot 
iorreasing  tlie  extent  of  tht?  clefoct  on  lli€  tiMnponil  sido.  It  tniiBt  be  re- 
membered that  tliis  seheniatte  arrao^m^Dt  hoI(U  i;ood  ontj:  id  tho<;<>  ca^^s  in 
wtiicb  tbe  lestoD  \»  limits  to  tli«  papillo-inaculsr  bundle. 

Tbc  ftcotoma  m  tbe  fiold  nf  vi^ou  \a  a  borizoiitaJ  ovat.  Il  10  «cQiral, 
and  extends  in  tvpi<.-Al  nuscv  nnsiillv  rroiii  tbe  iMiinlof  fixntioa  a  di^tniiou  uf 
6vc  d(^rtc^  tt-niporally  rs  tar  as  tvroh'c  dogrtvs  (and  n-itb  Krnriotlo'it  blind 
spot  added,  a  distaope  of  from  twenty  to  iwenty-two  degrees  above),  and 
Ijelow  tbe  |x>int  of  fixation  from  ei^bt  to  ten  degrees.  These  MatRmcotfi 
hold  goml  in  llie  majority  of  cases  where  practical  perimetry  is  resorted  to. 
Tbe  scotoinatoiu  leaiou  t9  either  complete,  it  being  impossible  not  merely 
to  tell  tbe  form  of  <it>J(<(.-lti,  but  al.4o  to  ditiuerii  tlie  colon,  white,  bln«,  red, 
and  green,  tlie  defect  in  tbiu  vobc  Iwiug'  called  "anitoiua  uljscdtitiim,"  or  it 
mereljr  shunt>  Inck  of  colo^-pe^(x^ptton  for  red  and  grwu,  when  It  i»  tvkianl 
"•cotoma  relotivnm." 

If  the  field  of  vision  is  diSKirbed  in  the  nianDer  deiKi'ibed,  it  follows 
that  tbe  visual  acuity  will  nut  oidy  be  disturbed  centrally,  but  alw  will 
be  more  impaired  temporally  lliaii  namUy  if  bulh  nerves  are  involved. 
TItercfore  i<^b  e^-e  will  be  disturbed  by  it««>lf  in  such  a  way  that  in  look- 
ing at  a  row  uf  hori/^nral  object*,  for  instance  at  print,  not  merely  the 
type  dirertly  in  front  of  the  eye  will  ap|»ear  indistinct,  but  also  the  letters 
to  each  side^  those  on  tbe  temporal  §ide  being  more  blurred  than  those  in 
the  naeal  half.  Small  colored  objects,  e«|>ecially  if  green  or  red,  or  even 
lai^r  ones  seen  at  a  distamv  (the  image!;  on  tho  raa<!uhi  liitwi  beiofj  small 
when  this  ia  the  caj*c),  loac  their  color  niid  assume  a  grayiah  sliade.  In 
aonu  cases  only  rod  and  green  tints  arc  !m|>erfe*^-lly  di^ttlngui^lied,  so  that 
the  patient'*  own  haiul*  or  the  fuocs  of  his  friends  or  adjnninlnntta  80<'m  tu 
have  a  pallid,  c^irp^e-tikc  tint,  or,  again,  the  colored  tips  of  matches  and 
samples  of  colored  cloth  hnve  a  gmy  and  a  pale  appcamnce.  It  is  daitned 
tliat  light-perception  is  also  cumiewhat  dUtiirbctl.  This  ia  especially  evident 
if  Cliibret's  photometer  be  employed. 


THE  TB'O  CHIBP   FORU8  OF  CHKOXIC   BETROBIII.BAB   NECIOTtB. 

Bctmbulbiir  neuritis  is  either  chronic  or  acute.  The  chronic  form  may 
be  siibdividcil  into  two  chief  clinical  groups:  intoxicatiou-amblyopia,  or 
■    toxic  amblyopia,  and  retmbulbiir  neuritis  pntjier. 

Toxic  amblyo|)i(i,  due  to  the  use  luid  iibuac  of  tuliacm,  alcohol,  and 
strnmoniimi  (aHhmn  cigari-ttca),  etc,  muiiifcst'*  the  fijllowing  churnc«Ti.7itic9  : 
Ap(ieRring  bctn-een  the  ages  of  thirty  niid  fifty  yi>ant,  scldont  later,  in  men 
who  slwp  little  and  smoke  much,  or  nt  least  use  tobacco  in  some  form,  and 
at  the  same  time  indulge  in  alcoholic  excesses  and  show  evidences  of  dis- 
turbances affecting  the  digestive  ftmctiirms  (alihotigh  this  Is  not  aln'ayn  the 
case),  there  develojw  gradual  dimness  of  vision  in  both  eyes.  The  patient 
sees  better  in  twilight,  and  seeks  subdued  light  ior  his  work.  After  a  few 
wccbs  or  oioulhs,  liability  tu  do  close  work  luaoifeKtK  itself,  thia  being  the 
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period  at  which  the  patieot  somrtinips  utatt*  tlist  the  vwiiiil  ))i!(turfaani<c 
snddenly  took  p)ac<>.  A?  a  rule,  tlie  i>igbt  is  iiii|«iim]  tu  the  natxK  exteul 
in  bulb  eye»;  it  Beldom  tfivlt^  below  ^  (genenlly  ntiching  ^) ;  a  relative 
scotoma  for  red  nud  grocn  appears,  sbowii^  anovsl  in«liniitioti.  It  is  onlr 
in  rare  casvs,  r«i[»e<>iiilly  in  incurable  tvlapsM,  ibal  there  pxi«ls  arouud  the 
point  of  fixation,  tor  a  (Ii»l8iin.-  of  three  dt.^rceB,  a  gmall  uUntlutc  ecutoiua 
for  all  wlorw.  'flu?  peripheric  pcrcvpiion  fwr  white  as  well  as  fur  tJ>e  tbbi 
of  Uic  coturs  i»  iiornial,  su  thftt  nmiind  the  scototnn  a  woll-prcAcrvMl  bmad 
band  of  onloHf  can  be  ilvtomiined.  In  ox«>|irionnllr  scvem  nwo^  it  niay 
bappen  tliat  in  certain  iwction?,  in  iKtrlkiilar  in  th«  upper  leinpciral  qitacl- 
rant,  this  band  vaulslitw  as  if  it  had  been  broken  through  by  ihn  rrlatit-e 
scotoma.  A\'itb  ab»tiiH'«ce  from  tobacco  and  alcohol,  cotor-j>ercciitiua 
returns  ia  about  fourteen  days,  and  the  bculoina  again  atfumes  its  oval 
revliuiii);  funu. 

Pupillary  disturbances  an  rare,  the  |Hipil8  beiag  ratlier  dilated  tha» 
othervriiM! ;  it  Ih  unuBuat  to  find  rottox  rigidity  of  the  pupils,  and  it  is  bIso  raro 
to  meet  with  any  diHturbaue?  of  the  miisclcs  of  the  eyes.  Tito  (iphtluUmo- 
Boopic  apiteanince  ie  negative,  or  tliere  iiiay  be  slight  hypenemui  and  dis- 
coloration of  the  [uipilla  (tiion:-  often  naiially).  l^ter  there  deveKijw  a  dull 
pallor  of  the  tvinporal  «edg<v<ihn{>cd  At^nient  of  the  papilla,  gi%-ing  this 
portion  (if  the  ncrv<^head  the  lint  of  unglaztxl  jHircelain.  TIip  pnif^uoeb 
is  always  favorable,  execpi,  |H-rhup<;,  in  tho«  disputed  vasn-s  in  which  it  la 
claimed  that  atrophy  of  the  papilla  bus  rutultud. 

In  the  case  of  a.  manufacturer  of  liquors  who  drank  and  smoked  im- 
moderately, and  then  Ix^an  to  confound  the  colors  of  the  n>d  and  gr«pu 
samples  of  liciuor  in  the  fiasks  oa  the  floor,  tlic  writer  diseovercd,  iu  addi- 
tion to  the  ftvraptoms  euimiomled,  h]izln<«»  of  Iwth  len*w,  the  crv»lttllin« 
lens  appearing  ai  if  a  giann  leU8  had  split  in  a  rndiatiDR  direction  and 
bad  Ijcaimc  disccdored  in  the  cracked  (wrttons.  A  physidau  advised  him 
to  n-tiirii  for  a  catamcl  operation  after  a  luouth.  Under  abstinence  Ibe 
tmn.-"pamniry  of  tin-  leitsott  was  eonipletely  restored.  The  paltont  waa  kept 
under  oliHervation  for  n  period  of  five  e(in!*ccntive  years, 

Rctrobullwr  neuritis  proper  often  apjMani  before  the  ihirtirtJi  year,  moi« 
frequently  anmng  women,  usually  in  one  eye,  and  fiiiddenly,  at  tiniea  aocf)m> 
panied  by  pain  in  the  eye,  jwrticularly  ou  moving  the  jjlobc  and  cm  press- 
ure. Visual  nouity  nwy.aad  generally  does,  sink  below  ^.  The  ophtHal- 
moacopic  picture  in  Uic  beginning  may  Ix'  either  negative  or  slum-  marked 
bypenemia.  Prominence  of  tiie  papilla,  nm-liing  even  one  diopter,  may  be 
prr^cnt,  as  well  an  diwsoloratiou  of  the  marpiiw  of  the  disk,  snclj  il-<  tiiay 
be  olt^-rved  in  iiitra-ocular  nouritis  at  the  oomnicncemeot  of  chok«l  dink. 
Ia  tins  form  grave  lesiuus  involving  the  pupils  and  the  ocular  mnneJes, 
as  well  o»  pronouooed  disturbanfw  of  the  general  system,  aix-  unnfusllv 
freqnent, — eonditions  the  cause  of  which  becomes  apparent  when  the  eti- 
ology of  the  disease  is  considered.  This  form  of  neuritis  i?  roost 
mouly  an  expression  of  multiple  cerebro-spiiial  ocleroBis,  l>mberi,  din 
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svptiilU,  lead  pcisouinf:,  intosicatioa  by  mtlphar^fiimea  in  nibber-&ctori(9, 
ntiil  aiMiU-  catArrhal  afl^lions. 

Of  special  interest  are  the  diflereiit  iit'iiritif-'  iiiflammationK  of  hrrnlitaiy 
origin,  which  generally  npjK^ir  iii  the  ruale  di'Miftnlmils  alniut  the  tweii- 
tjetb  vear.  The  aititK«  arr  iinkiiowo  ;  in  fuot,  in  Hlniix«.t  lliirty  J>er  eoot.  no 
etioIngi(»l  factor  can  be  disoovcivd.  In  &onu>  raw  cosca  a  markwl  loM  of 
l)l(iud  li3.s  iH-wxilcd  ilif  attack  (pi8trr»-!iiemorrhagia).  In  two  fase^  (IJorger) 
a  ecDtral  acntoimt  wa^  noticed  in  tabes  in  meu  who,  it  was  as^rt«d,  iidtber 
?niok*.tl  nor  drank.  In  varinai  olhor  diaeascti,  wh«ro  tlK>  patient  HmoUe«  or 
drinks  niiich  vrliitc  in  a  rerdining  [Mwltiou,  it  may  liap[x-n  timt  the  motoina 
due  to  intnxicntion  di«eri)>ed  above  h  smdfntnl. 

In  an  ovenrbelming  nnmlrcr  «»f  ca«jB,  however,  the  central  scotoma  in 
these  diticasGfi  differs  entirely  from  tliu  twutomn  arising  from  poisoning  by 
tobacco  or  alcohol.  It  is  perfct^tly  round,  arranged  around  the  |)oint  of 
fixation.  It  is  olU'H  ahitoliitv,  and  oxtonds  as  lar  an  twenty  degrees  or  mure 
into  the  periphery  (lead,  sLlplional,  diabetes,  and  itoinL-times  multijilc  scle- 
rosis). It  may  t'xk'od  fur  tlio  greater  part  below  ibe  ]>ijiiit  of  fixntioa 
(syphilis,  miiUipte  scioroi^is),  or  may  a.«8unie  a  vertical,  oval,  or  zigKng  shape. 
The  limitations  for  vhite  and  bine,  as  a  rulp,  aro  oormal ;  only  in  excep- 
tionally t*evere  cases  is  slij;ht  contraction  present.  In  all  there  is  siibjec- 
tivo  improvement  in  vision  when  illumination  in  re<Iuced;  perha|is  heeauw 
luider  thr-se  conditions  the  contrast  between  tlio  ecntnd  and  ecoentric  images 
is  not  perceived.  In  mild  onset  the  dixeaiie  runs  it«  t<onrM!  in  a  few  weckii, 
and,  when!  a  relative  Mutoma  i-xisled,  murki-d  impn>vi-m('nt  In  vi»ioii  rcwiilti;. 
It  may  happen,  Iiowever,  ttist  an  cxUnwive,  absolute  Bcotoma  remains,  at 
whose  periphery  blue  may  utill  be  distinguished,  while  red  in  larger  siir&(¥s 
oni^ide  uf  tbo  sMifotna  niniiot  be  made  out.  In  the  great  majority  of  cases 
bliiiduess  dots  not  result. 

In  the  ctjnrse  of"  weeks  the  ophtbalrao*copic  appuaranvcH  cluinge,  and  the 
nildc-n<^]  nwl  dit^eolored  [>apilla  lKV(^)mt^  markedly  ]>alH<l,  or  a  brilliant 
white  color  may  show  itAolf  in  the  t(>m[M)ml  area  of  the  di^U. 

Freqnently,  although  to  a  lefiH  marked  degree,  the  nanal  half  of  the 
papilla  beconira  pale,  so  that  the  whole-  disk  is  of  a  lustrous  white  color, 
es«'pt  the  nasal  portion,  whicli  is  of  a  light  roee-colorod  tint.  The  vessels, 
especially  the  arteries,  are  somewhat  euuti'aeted ;  but  often  no  coutraetion 
in  the  calibre  of  tlic  vessels  otn  be  detected  for  years. 

The  writ*'r  lias  had  under  oln^t^vntion  for  five  years  two  cases  in  men 
now  thirty-five  years  of  ag«',  wluwc  vision  has  iKiTirae  reduced  to  seeing 
finRers  at  a  dislanoe  of  three  millimrtPi's.  There  is  an  aUwluto  eentral 
scolonm  to  the  extent  of  thirty  degrees.  The  pnpilla  is  n  hriiliatit  white, 
only  its  nasal  edge  being  a  ro&e-red.  The  temporal  margin  and  the  exca- 
vation are  of  almost  a  bliiisb-white  lustre.  On  the  other  hand,  the  lamina 
cribmaa  is  distinctly  visible  here,  and  the  vessels  throughont  have  pre- 
ser\'cd  tlwir  normal  thickness.  The  pigmentation  of  the  ehorioiti  shows 
90  few  marten  of  any  lesion  that  it  %vouId  be  «uy  to  makv  a  diiigoosis  of 
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eim)ilp  and  DOt  mturitii:  atrupliy  vf  tliv  papilla.  Tin;  general  cooOitiou  nf 
the  patk'ubi  was  and  in  ut  j)tT!<vnt  Durtiml.  Tlic  cause  of  itcuritis  in  these 
casee  u  udIidowd. 

TIte  pi-o)^nogis  for  "  restiliitio  ad  intpgrum"  is  not  a  &vonible  oae,  u 
may  be  iuferrot  from  llie  precluding  gtatenicnts.  Id  sonic  rlicutnatic  ouea, 
io  Bypliilitio  lesions,  and  now  and  then  in  multiple  srleixwift,  vary-  ntn-lv  in 
lend  intoxication  among  type-aetters,  as  long  ili  no  absolute  Hootomn  oniouot- 
ing  to  ten  d<?gree.s  lias  apjiParetJ,  we  arc  justified  in  expecting  th*  rescoratiou 
of  siglit,  or  at  Icael  great  iiuprovemiait  in  vision.  As  a  rule,  however,  when 
an  absolute  ccntrul  twotoma  ouoe  makcti  its  appearance,  even  with  tlie  tuo^i 
approved  trtatnifnt  it  is  hardly  possiblp  to  achieve  any  perceptible  Ijetrer- 
meiit  in  tbc  visual  acuity  ;  this,  m  the  writer'a  exjierieiiw,  also  hulds  giK*! 
for  the  absolute  central  scotoma  which  tuanift-Hta  itM-lf  in  diabetes.  Schmidt- 
Ritapler  claitus  tlmt  a  ciin;  or  iinpvovfmi'nt  linrt  bt'cn  cflectcd  in  cases  of 
diabetes  with  &  relative  scotoma,  if  thifi  vaa  not  due  to  tobactfo  oraloob<d. 
As  has  been  stated,  the  writer  has  not  seen  auy  improvement  in  diabetk 
patlcats  whom  he  has  sent  for  treatment  to  Carlsbad,  not  far  distant  from 
bis  own  home  at  Prague. 

As  re^rda  complete  Ida?  of  viftinn,  the  pr>ognnfti<)  Is  favorable,  for  it-  i» 
only  in  exceptional  caHcji  tlmt  total  atrophy  of  the  optic  nerve  occurs^  In 
oerebro-spinal  sclerouiii  this  marrcly  reachca  tlircc  p<'r  rent.  lUhlbofT), 

An  unfavorable  prognoBis  is  to  be  ex[)ected  if  not  only  an  extensive 
absolute  ecatral  scotoma  exists  (along  whose  edges  perception  for  green 
aud  red  is  di«iap|)e»riug,  if  It  bos  nut  vaiitsbed),  but  alitu  if  thv  iKripberic 
perception  tor  white  coutractis,  and  if  in  spite  of  tn-alnicikl  ueJthc-r  the 
Domial  limits  for  white  nor  for  red  or  green  return.  It  is  to  lie  rt^arilcd 
as  a  most  ominous  symptom  if  jwrc^ption  for  wliit«>  not  only  di^ppi^rs 
concentrically  at  the  periphery  but  also  is  lost  in  sectors.  In  many 
places  these  peripheric  gnpe  may  combine  with  the  central  scotoma.  In 
the  rare  cases  of  relative  central  scotoma  which  oocnr  in  older  per»oD±i 
and  which  «m  hardly  be  demonstrated  by  means  of  very  entail  cttlon-d 
quadrants  (two  mtUimetreei),  tlie  palienli*  merely  complain  of  increasing 
difticiilty  iu  reading. 

This  disease,  which  has  no  domon^tmble  ophthnlmosnopic  fonture«, 
proyro.'«8es  very  slowly.  Tlie  etiological  factor  may  Ix-  attri  hutted  to  nn 
arterio-sclerosis  of  the  ophthalmic  artery  in  the  optic  canal.  In  this  pusi- 
tioH  thr  dilated  atheromat^ju-s  vesst-l  presses  on  the  optic  nerve  which  rests 
upon  the  blowi-veaaeU  and  produces  a  change  in  the  curvature  of  the  nerve, 
causing  the  nerve  itself  to  assume  a  bis<-nit-sha|)e  (Otto)  and  its  RUku  to 
undergo  [wirtial  atrophy. 

l[i  ditlLTciitiul  diagnosis  it  i»  mvc^sury  to  take  into  account  the  rare 
but  siguifioaut  houiouymou»  (iJaracentral)  scotomata  of  ccntml  origin.  In 
cases  preaentiiig  stii-b  (icld  defects  the  oomplalotx  likcwi)«e  begin  with  diHi< 
oult}'  in  reading  or  coimtiug  ;  hut,  in  distiDction  from  the  neuritio  processes 
juetoonsidered,  ocntral  viaual  acuity  remains  normal. 
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Oocasionally  chorift-retiuitia  might  prove  rnisleading,  especially  at  the 
■tart,  wh<!n  the  clianges  ar«  not  clearly  demoustrable  by  lUMiia  of  tlie  oph- 
tluJuiuscopc.  Id  tbc«u  codcv  oqv  usually  ^txsi  pimctatv  exudations  iu  the 
upnglit  itniigc  on  the  inaviihi,  lliv  »ootornii  l>ciiig  u  [luttilivc  uii«,  iiwl  jierceji- 
tioD  of  light  being  disturbed,  which  is  not  the  cnac  in  true  neuritis. 


ACUTE    RETKOItU  I.BAR    NEITBITIS. 

TIlis  disease  is  dUtiiigniitheit  from  the  preoeding  chroiiin  form  by  its 
•oddeii  And  often  fulminating  inoeption.  It  is  geoerally  accompanied  hy 
severe  pain  in  the  eye,  back  pf  the  eye,  over  tliK  forehead,  and  in  the  Iwad, 
ns  vrell  as  a  rapid  and  marked  disturbanoe  in  vision,  which,  comtneDi-ing 
with  dimness  of  aight,  ends  in  total  blindnes  in  the  course  of  one  or  several 
days,  sometimes  even  in  a  few  hours.  Generally  boUi  ej'efi  are  affected. 
In  less  violent  cnKen  only  oik-  eye  is  involved,  mtiully  the  left  one.  It  is 
comjiarativety  often  found  tliat  the  patients  an^  at  the  same  liaii;  suffLTiiig 
from  enoppbalitis  or  rayeJiti»,  or  from  the  sentMry  uud  motor  rnuiii  fi^ttatioiis 
of  the^e  lesions.  Parai^thesiit  and  jmraplegia  of  the  lower  extremities  arc 
the  syiuptums  moat  iDuimuuIy  met  with  (h«>riljL>ri). 

On  account  of  the  sutferiug  which  results,  the  potieota  refrain  from 
moving  the  inuscUs  of  the  eye,  eitbcr  the  ii])|K'r  li<l  »hoH'ing  tmirkcd  i-e- 
tnotiou  or  the  lids  being  tightly  oIomsI.  If  the  Huflci'er  ts  n^ked  to  move 
tbc  globe,  lateral  movements  aro  executed  imperfectly  and  with  dread. 
RolitDg  of  the  eyes  is  more  readily  accompiiBhed. 

The  slightest  pressure  on  the  globe  elicits  pronounced  pnin  and  reaction. 
If  the  amblyopia  or  the  anianrusis  is  considerable,  the  piipiU  show  gi-eat 
dilatation,  and  complete  or  jiartial  failure  to  lighU reaction  is  present.  Oph- 
tlmlmosropic  examination,  and  es[Kx;ittlly  perimetric  tests,  are  rendered  veir 
difficult.  The  o|)hthaImoKwpc  i?how»  the  papilla  or  the  fundus  ocali  to  l>e 
in  a  nurmal  Minte,  or  there  may  be  ouly  slight  discoloration  of  the  papilla, 
)»erhaps  somewhat  diet«Dded  veaeeU.  In  other  eaa&i  the  picture  pre- 
^'RDlal  is  thai  of  inlm -ocular  neuritis  and  even  of  chukixl  dieik. 

Oa  account  of  its  short  duration,  (he  choUed  disk  in  this  inslaucc  ox- 
hibilx  only  slight  discoloration.  The  choltw!  disk  in  retrolndliar  neuritis 
also  discloses  no  hemorrhage.s,  or  only  insignilimnt  streak-like  extrava- 
sations of  blood  along  the  upjier  and  lower  margins  of  the  swollen  |«pilla. 
XTnder  iheee  circumstances  tlie  cloudy  diK^nlonition  may  extend  into  the 
retina.  In  particular  a  veil-like  haziness  may  be  detected  here  and  there 
in  the  maeulu  Iiitea,  and  in  tlie  eurruundiug  looalily  rodtihaped,  lighter. 
ot^orcd  funnaiious  may  be  noticed. 

Virion  i«  generally  a'tluixnl  to  from  ouciliird  to  one-fourth,  hut  it 
may  be  lowen-il  to  the  ukw  uhility  to  wc  to  count  Giiirent  or  may  full  to 
oonipleic  blindness.  Very  oflcu  it  can  be  proved  that  Iheextenial  limits 
of  the  visual  field  are  normal ;  only  color- percej)t ion  is  wanlini;,  this  being 
expliuned  by  the  scotoma,  which  is  origioally  central,  and  at  a  later  stage 
undergoes  extension. 
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Tn  otti«r  casce  it  is  clsimcd  that  ooitcentric  contractinn  uft^i 
li(>li)  ocriint.     Tlio^  gtatoni«nls,  however,  oil  arconnt  of  the  difficalli 
(ii)ikilu<--ting  tli«  fxa.iniiia(iuti  of  acutdy  sHfleriiig  patteote,  are  oAen 
liaUe.     Ill  the  liirtlier  course  of  tJie  disease  tiie  amaiiroeis  soon  • 
a  few  dn,vf>  fing<>is  an;  ug;nin  ryuintal,  aixl  wiUi  thiii  the  existeoeeofK 
iscoloma  i»  once  more  c$t:iblishird.     Tlie  papilla,  n-hivh  lilnnnid  ucorilitJ 
Spelling  antl  Bp|>earc<l  Uurrcd,  clrarn  up,  and  its  edges  can  be  Ob 
PalcnegH  of  tha  papilla,  however,  or  at  least  pallor  of  its  temporal ; 
begins  to  mauifest  itaeltl     Siih6e<|Uently,  (Minplele  restontioa  nC  i^l 
take  plaoe,  or  there  may  Iw  a  returo  to  ono-fourth  or  oue-thiid  fifl 
former  viKiial  acuity.     A«  a  result  of  lliis  delect,  even  in  the  rawt 
able  cusvf',  thv  existence  of  a  fV>rnier  eetilml  st^^otonia  can  be  cmU^IW 
a  inter  period  ;  uml  while  oolor%  are  rccogatzed,  tliey  arc  deM;rib»]  u  I 
a  less  saturated  appcoraiiw. 

It  very  oHeu  bappcus,  however,  tttat  the  papilla  becomn 
atrophi<>d  and  pale,  while  tlte  ltliKKl~v<;s<«-U  stifft-r  ^-uulractioa.    Aiil 
tbe  aooompaiiyiiig  conti«ctivc-tis»iie   UtiuU  are  not  liroai].    The 
crihnu^  is  grDcrally  not  oxposrd.     In  ihow  cagf»  the  nmannKis  ii  I 
mnncnt.     According  to  Gracfe  aiid  EWhnig,  in  cases  where  arauin 
the  bf^inning  develops  rapidly,  especially  when  this  is 
chokdl  disk,  it  can  be  etated  that  blindness  or  great  amblyopia  wilt  i 

The  result  of  the  pntbolog;ica1  investigations  in  a  case  o( 
neuritis  (Elscbuig)  showa  that  ve  are  dealing  with  a  primary  iDb 
neuritis.  In  faia  ease,  thronglioitt  the  whole  cnMS-wction  nod  the  • 
length  of  tlie  nerve  cxtensi^-e  inflllratlou  of  fat-pranule  cells  tool:  phAl 
the  vt^sseU  l)eeame  dilated,  the  »imc  thing  holding  true  of  tbo  pial  i 
especially  for  the  layers  ndjoioing  tlie  nprve.  As  a  aeouodary  naniTd 
tloQ  explaining  the  visnal  disturbance,  compression  {in  tlic  iKginniug),' 
degeneitttion,  of  the  nerve-fibres  took  place.  In  plaoe  of  the  bunSeij 
nerve-fibres  an  exudation  of  glia-tiitflue,  with  multiplication  of  rooall 
epindh>-fJ]fl])etl  vp\h,  is  found.  The  highest  degree  of  this  inf 
infiltration  in  reached  in  the  optic  (sinal.  A  similar  microecopio  pidittt^ 
discovered  by  Elsrhnig  in  tho  iutcmal  cnp^iule  of  the  brain,  wbennl 
toms  of  brain -diiieatw  wore  present.  In  the  ntroptiir  jmpilln,  in 
dilntstion  of  the  smallor  blood-vegsels,  we  meet  with  an  inoreaw  of  (btl 
nnck'i  of  the  eoinieoti^'f  tisane.  In  place  of  nerve  fibres  the  buudli*' 
composed  of  infiltrated  conuective  tisaue  of  the  supporting  fraroeworl:,™' 
here  and  there  foci  of  round  cell.t.  Through  ibe  whole  extent  of  li*!* 
pilk  whose  tissue  has  undergone  fSbrillar  dpgiincmtion,  it  is  hardly  fo**  ' 
to  make  out  the  presence  of  nerve-lihres  in  any  place,  (be  few  left  W<^ 
mostly  in  the  niisal  half.  The  atrophy  of  the  layer  of  iier^-e-flhrfsw" 
the  gaDglioD-lnyor  also  invades  the  macnia  liitca.  The  otttLT  xur^WBlj 
pial  and  tJie  inner  anrfteo  of  the  dural  sheath  show  jilatea  of  jMtilt* 
cndutlieliuin ;  OLfjiMionuliy  Inth  slieatltM  are  coUDeoled  itwr  tbeg^^ 
bauds  of  ^idir-ucisUud  ^ranulution-tisaue. 
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In  explanation  of  the  origin  of  the  infiuniiDaliun,  Hock  lias  recourse  to 
cutcbiog  cold,  Ktsclinig  attributcu  the-  <»ii4]ition  to  toxic  sgeots  which  at 
the  suoie  time  attack  \\ie  brain  and  the  spiual  colutun.  lu  Uie  writer's 
opiiiiou,  thv  pttiurulm-^  might  be  attribute  tu  rheumatic  diaturlunccs 
aruuud  oud  in  tlic  joints  voii»vquetit  ii[>oii  caiohltig  i><ilil. 

Ab  to  the  fnci  that  the  papilla  in  tli«  o|>htlialii)o>u«|>i<:  picture  iit  normal 
iu  one  ease  and  swollen  in  another,  Elsehnig  contends  that  this  deiieiidg 
npaa  the  extent  to  which  the  iiiflammation  has  |>pnetratecl  forward.  He 
also  Mys  that  in  case  the  procctie  reaches  th«  pajiilU,  collateral  cedeiaa  arisoi. 
Tilt-  writer's  view  Is  that  the  swelliug  of  tlie  optic  nerve  reaches  tlie 
threshold  of  the  entranue  of  the  %'(SBel6  intj*  thi>  iiervv,  aud  iu  this  way 
causes  choked  (li»k. 

Atbrecht  von  CraePe  cla»»c»  thusc  tMsos  in  which  the  opiitlmlii]os(.'opic 
picture  demonstrates  iachieiiiia  uf  the  jxipilla  imkKt  the  group  of  retrohnlbar 
neuritis.  KlHihtiig,  itii  liio  uthor  htiud,  a^^^^Ttg  that  thesa  cases  ou^ht  to  be 
fxc)ndi-d,  nincc  amblyopia  merely  developa  here  without  iwin.and  is  slower 
in  it«  (.-ourac  tlinii  iu  retrobulbar  neuritis.  A  hemorrhage  isauiug  from  the 
ociitrul  artery,  or  ooiupresslon,  might  nixioinit  fur  tlip  iscltivniin. 

The  subacute  forms  of  interstitial  neuritis  naerit  partJeiilar  attention. 
They  likewise  nn?  accoiiipauied  by  evidences  of  pain  in  and  Imck  of  the  eye 
as  nell  m  ou  pressure  and  on  movement  of  the  globe.  They  also  lead  to 
amblyopia  or  amauraaift  nf  short  duration,  while  the  presence  of  an  abso- 
lute central  scotoma  can  generally  bo  demonstrated. 

.\t  times,  as  siranltaueous  or  a'*  somewhat  later  manifestations,  myelitic 
eymptomfl  iu  the  lower  liuihA  may  develop. 


I 


SUBDIVISION   III. 

PERINEURITIS. 

In  patients  PufTering  from  tubercular  nieitlngttU  (Michel,  Elschnig), 
or  syphilitic  tneiiingitU  (UhthotT),  or  from  fttippumting  mcnint;itig,  the  in- 
flammation advanren  into  the  nerve-sheaihi*.  In  such  cases  granulation- 
tissue  will  be  found  in  the  subvagioal  epaoe,  the  new  formation  penetrating 
into  the  nerve-substance  from  the  pial  sheath  along  the  septa,  but  becoming 
more  reduced  the  nearer  it  approaches  the  axis  of  the  nerve,  in  this  way 
difleriiig  tram  iuter»litittl  ueurititf.  In  the  small-tvlled  iiitiltnition  of  the 
pial  sheath  of  the  optic  canul  tiuiiill  hemorrhagc»  and  foci  of  )«ni»ll-relled 
infiltrate*  as  well  as  mirrt>w>jptr  tiiJM-relrH  huvc  l>ecn  found.  The  greater 
part  of  the  suhvaginal  jtpQce  is  filled  with  «innll-«^-tled  infiilmliuu  and 
layers  of  proliferating  endotheliuni  derivixl  from  the  llirw  membranes.  Iu 
suppurating  meningitis  the  cavity  is  tilled  witli  leuaicytcs  and  fibrinous 
exudates.  The  subvaginal  space  may  he  oblitorotcd  in  wrfain  plaocK,  as, 
for  example,  in  its  anterior,  ampulla-like  ]>ortioti. 

In  Hyphilitic  meningitis  Uhlhufl'  fonnd  eudarteritis  of  the  ophtlmlmie 
artery.     In  euppumting  meuiugitia,  diplocooci  of  Fraenkel  have  been  seen 
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hy  WMchmlbftiim.     KIselinIg  li&a  proved  that  tb«  satail-flell«d  mfiltntioa' 
praetiuted  the  diiral  thmth  as  far  a'4  the  summndiDg  orbilsl  tu«U4>,  whiit 
die  pfxweaa  ezteoded  forward  into  the  Niperlicia]  hycrs  of  tin;  sclera  and 
as  far  M  the  pmcborioidal  sjxice  (sqieie?).     Id  spite  of  this,  Utc  patient  bad 
Qo  ocular  |iaiii  or  suffering  oo  moving  the  ^yet. 

Tfie  u[>titliulni(Ku:4)])io  t^xamination  eitlwr  gives  negative  results,  witfa 
trifling  dittoolorolion  of  the  |Nipillii,  or  lu  aatae  casra  choked  diak  may 
appcar  (UhlhofT),  this  variation  iii)doitl)tedly  Lnnng  ptYidiKVfl  liy  tite  same 
miiMi  that  have  been  conaitjerod  in  tlic  section  on  ititcrstitiai  notiritb  aad 
choked  disk. 

Visual  aeuity  cither  rcaiaias  normal  for  a  long  tjnie  or  ia  variously 
afTected,  this  dcjiciidtog  mainly  on  the  process  whioh  the  graiiulation-ti^uc 
t]ndei^>efl,  a«  a  result  of  which  <K>mpreeAion  or  atrophy  of  the  ner\-e-fihrv« 
takes  plan?.  This  generally  oceuni  at  the  surfoce  of  tlie  optic  nerve, — 
a  ))ath<)lo(;iral  fact  which  ran  he  arcmintei]  for  in  view  of  the  microeDopio 
apjieai-aiKiet).  It  is  e»]>ec!ully  important  to  keep  in  mind  that,  in  eoatih 
(|Ucnc«  of  mealngea)  dUturhancee  (for  instaitoe,  ventricular  dropey,  drop- 
sioal  dilatation  of  tlm  ruw.«is  al»>ve  the  ehiafim,  etc.),  a  preeuure  may  tie 
ext-rtcd  on  the  o[)tic  tnu^t  (tJie  optic  chiu^in,  and  tJtc  uptiu  nerve),  pro- 
ducing at  fintt  eompreoeion  and  then  atrophy  of  the  DCrve-fibrea.  Anotlier 
cuuHo  of  t'ompre>sion  may  be  found  iti  uii  engorgement  of  Ijlood-vesseU 
occurring  in  front  of  the  ililatixl  ventricles.  Most  eunimonly,  however,  in 
Rypiiilitio  guminatuus  meiitiigitia  the  proliferating  granulation-tissue,  again 
falling  prey  to  a  proccw  of  dogmcration,  inipliisites  the  intra-cmnial  por- 
tion of  the  optic  mTvo  and  calls  forth  diffeix-nt  conditions  (varj-ing  like 
ehb-tido  nnd  flooiJ-hde},  whioh  lead  to  various  disturbant'es  of  visual  aeuity 
and  of  the  Held  of  vision  (hcmiaiiopia,  etc.),  and  at  a  later  period  to  partial 
or  total  dt.-so<.'tidiug  alropliy  of  the  opiic  nerve. 

Tlie  diagnosis  is  wtrengtliciuHl  hy  dio  fi*tpieiilly  occurring  difPereoee  in 
the  pupils,  the  distnrbanoc  of  the  ocular  m»i«l(«,  and  the  oondilton  of  the 
body  in  t.'^nenil. 

In  the  treatment  of  retrobulbar  neuritis  and  peritieuritis,  attentiuu 
miiat  first  bo  direeled  to  llic  d!itea.4e  which  causes  ih«  ocular  lesions  (syphilis, 
tfibereulonitt,  dialietes,  lead  intoxication,  etc.). 

In  acute  rlienniatie  ftirnm,  large  dosen  of  salieylate  of  sodiiiiD  may  be 
used  (from  four  to  eix  do«»)  of  oiie-lialf  gramme  eucti).  If  Ewcating  is  to 
be  produced,  tliii*  remedy  may  be  conibiDi<d  with  phertacvtin  (Bayer),  eadi 
dose  bi'iiip  placeil  in  capaulcs,  two  capsule*  to  be  taken  at  night,  within  an 
hour  of  each  other.  In  the  interval  hot  tea  aud  Priesftnitz's  cumpraMS 
can  be  apjilied  to  tlie  brad.  AOer  this  treatment  the  intense  ocular  pain 
and  hendadies  often  suk'iiile.  lu  violent  «wes  (i-ven  in  the  Don-«yphililic 
one«)  inunctions  of  gray  ointment  should  be  used.  In  desperate  caai-s  the 
salic>'1aies  can  be  oumbiued  with  the  t^rar  ointment.  The  latter  is  contra* 
indicated,  bowcvcr,  if  distinct  pallor  of  the  papilla  has  manifested  itself, 
in  which  (tise  iotlideof  pgitassium  should  be  employed  aloDe.     As  a  remedy 
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1st  cv<>-paiu  liiid  lioadache,  sedative  !»alv<»  can  be  rubbed  aver  tli«  furo- 
licat!  iiu<i  k'lnjiW,  ami  iinnpraises  sntiiiatixl  willi  Bumw's  swliitkin  iimj-  be 
resorted  to,  A  dark  room  is  also  reoommeml^xl.  It  is  nowssnry  to  [my 
jitli'atiou  tu  the  bowels  and  to  tbe  kidneys,  partit^tarly  in  iHTelilic  compli- 
vati  (tus. 

PAKT  in. 

ATROPHY  OF  THE  PAPILLA  OF  THE  OPTIC  KERVE. 


NKURITIC  ATBOPKY. 

Keuritic  atropby  of  tbe  i)a[>illn,  or  pnpillitic  atrophy,  in  tlint  form  of 
atnjphy  of  tbe  optic  nerve  whicb  ibilows  iDdammalioo  of  the  connective 
li»stie.  Tin;  iiii.Ti«si.'  and  new  formation  of  cunn<«tivp  tissue  vHUse  tbe  ligbt 
tu  bi-  nilfctLil,  and  uii  thi.t  account  ibe  [Hipilla  upitears  like  a  eliiiiing  and, 
ia  more  recent  cases,  a  didl  white  disk.  At  a  later  stage  the  tM?rve-h«uI 
undeigoffl  a  seeming  i-ediiction  in  size,  aa  though  it  were  slirinking.  Thi; 
Jamiua  cribru^  ia  iovbible,  or  at  moat  can  tie  made  ont  in  tbuee  caxes  ouly 
ill  wbii'ii  thf  neuridc  invceiw  baa  been  iiituated  chiefly  behiiicl  ibe  globe.  Aa 
a  rule,  the  tem|H>ml  jwrtion  of  tbe  disk  h  iniirb  whiter  and  kIiows  a  sHgbt 
excavation.  Tlip  blood-ves^tds  an;  contracted  and  are  fi'efjnenily  Iwrdered 
by  broad  wliite  streaks.  A  charu4.'tcrisuc  apjxamuee  is  pi-escnteil  by  ibe  area 
aurrounding  tbe  [lapilU,  io  case  this  eectioD  has  been  previously  swollen,  so 
that  the  inflammatory  a(.-tivity  has  oxlendal  into  tlie  retina  (choUwl  disk). 
Under  these  ciivuiiistaut'es  the  pigment  will  lie  fuund  piUxJ  np  abiioriDally 
aronnd  the  margimtuf  the  papilJa.  A  sectional  view  shows  that  the  nerve 
has  i>eeomc  remarkiibly  thin,  its  ubcuthtt  are  trDinuloiis,  and  on  inicroei^opic 
examination  the  septa  will  be  found  diiuuxl.  The  nerve-Bbres  within  tbe 
Bepla  have  become  disintegrated  and  eflsLfd^  leaving  a  fibrillar  mivm  with 
iiunieruuii  myelin  globules  and  mnttiplimtion  of  wll-inK'lei  in  tln-ir  plaoc. 

GreeflT  htis  demimst rated  (air<H)r<liiig  to  the  n]otlio«]  of  Golgi  iind  RnntlSn 
y  C^jal)  tbe  oxistenooof  numerous  multipolar  glia-colls,  which  differed  in 
stnieture  from  those  of  the  nonual  nen-e,  Throngh  tlie  whole  eToS8*«ection 
nerve-fibresareofti'n  discovered  still  in  a  ante  iif  preservation.  This  Ber\'es 
to  explain  why  at  timps,  allhoii):;!)  the  ophthal iiicHt^ipie  examination  appar- 
ently dis('U>ses  total  atrophy,  a  striking  degn«  of  visual  acuity  may  exist. 

Conoentrie  (wntmntion  of  the  fiekl  of  vision  for  all  colors  nsiially 
occurs,  or  the  ])eripliery  remains  normal  and  a  Immd  absolute  central  sco- 
toma develops.  Aft  an  omiuuiis  fivmptom,  sector-like  defects  ariw,  ext^^ud- 
ii^  from  tlio  jterlphery  to  tbe  centre,  the  gapR  being  Grt«t  noti<xf<l  wben 
searched  fnr  with  groen  and  n*!  eolors.  As  a  nile,  we  may  eonsidt-r  tbe 
prognosis  nnfavorable  if  the  [KTception  for  gn-en  diminishes  or  disap^iears 
rapidly  while  at  tlie  same  time  tbe  visual  field  for  tbe  rest  of  the  colore 
begins  Io  show  coutractiun. 

As  regards  ioiw  of  sight,  see  Atrophy  after  Kelrohullmr  Neuritis. 


^  OtSE-^IS  OF  THE  OPTIC  SEEVE. 

:*^^.     j»^r  'Moil^tis.  or    neuritic   atrophy,  has  also  been  cu'*^ 
;<f  •ni^i.-%^  ■       •■uih'M^'ai   reseanAes,  however,  ebow  that  the  nean*" 
.     .  ■7~-    M    ,7-iuer   ji.'ftii.'o  of  the   nerve  behind   the   globe,  and  evtfi 
. .  ^^c^  j«    ^nr.   nusu  joi  ih#  intni-cranial  diTision  of  the  nerve,  so  tbst 
-     iji-n'    !vi.    italiicr  »tth  a  purely  "ascending"  process.    Stiictlj' 
^,.i„  .;^  -.    s--y  ■  *«tniJ3M;"  applies  only  to  atrophy  of  the  nerve-fibns 
.-^-•«-  -.^1    itnthi'  ro  bliDdoes  takes  place  within  the  globe  or  the 
>     -j^:f~  «-tac  oic  oau^  may  be,  and  at^er  enucleation  as  well.    In 
-.H  \-.-i.    T"^  tuiss.  jmifr  "ilesccndJDg"  atrophy  must  be  included  all 
.^    .^-  ,  >>;.r    >jain?;s  cbat  result  from  the  destruction  of  the  intra-cranial 
(       .>-..:w>aiivtiar  ^s.ftioii  of  tile  optic  nerve.     The  followiug  morbid 
.■*N«^  >»'  >  -v.isttfenJ  among  the  exciting  causes  :  pressure  of  brain- 
«  .-^  .1   n't  .:n.'«»ta**(iringing  from  adjacent  bones,  extensive  accumu- 

U.  M^  II  -tK-  ^vu[m■I«^  aneurisms,  hemorrhages  into  the  sheatbsof 

.»  .-^.v-  R>  *■-.  ■rsk.'tatvs  of  the  base  of  the  skull  continued  into  the  optic 
,»_j_.  ijuiuidAitt);  » i^aiUti^"  tissue  at  the  base  of  the  brain  or  in  the  optic 
.^«..  «  ^  ;ii  5*011  .'i'  rfatf  optic  ner\'e  itself. 

■.    i..i;.t.:<.\'  -.o  :iK-  du^rtioeis  and  prognosis  in  these  cases  it  is  particu- 

i  , .     ui^.i«j.n  A'  rvtiwml'CT  that  if  the  injury  (for  instance,  a  hemorrhage 

:«>u^\     >  >iluaKd  ^r  behind  the  globe,  notwithstanding  the  marked 

N,-.  !•.—•.»    ■•  *'!«ou.  tht'  fundus  oculi  may  present  a  normal  appearance 

..*.«.vv«.visv-h!N\  »ud  may  remain  so  for  several  weeks,  so  that  the 

.«V4...A\    .    Utitx'UsarabU-  i-hanges  may  lead  to  the  diagnoaia  of  simulation. 

•,    .  ^    \  -tv-wU  :ti  iiK-A'  i-ascs  that  the  pupil  is  usually  dilated  and  that  the 

■...,   A.  V  1-  vttnA  lo  lisht. 

■  •.«,...•  ^  .i\i-:\'i(jj  the  optic  canal  have  also  been  recorded  after  blows 

,v    i«^  »■;■-•  .»  blunt  instrument,  and  in  one  case  after  a  fall  on  the 

,.s. .■.■!.;*  wttliout  luiy  serious  visible  injury.     In  a  case  under  the 

....     ,-M..v.4.i'n,  it)  which,  a.s  a  result  of  a  blow  (with  a  wedge)  on 

,  .i    -v  I    ■■  ■  'i'  t'vrohciul,  bleeding  from  the  nose  continued  for  several 

..  ,  »    .....    uii".>  ^^^■allu'  reduced  to  one-sixth,  and  was  accompanied  by 

,,. .,)>  ,.i'  ttmiiiiiitio  neurosis,  notably  mental  depression,  headache, 

\  iv  >  .  .s^i;  mvk-*,  the  ojihtlialmoscopic  apiKarance  of  the  fundus  was 

s    ..Hint       riie  licM  of  vision,  however,  Ix^n  steadily  to  oon- 

«.-,,i  lit;-  atrophy  of  the  pa])illa  dcvclojMxl,  the  disk,  although 

,,^    ■.  .^  ;.■!,  kw'diinji  smaller  in  size  and  less  firm  in  stmcture. 

V  ;,.     .K-.  »o;iihU  of  the  orbital  cavity  alxivc  the  eye,  complete  blind- 

,.   ,  „  .    ■miuxb.Ucly,  even  tiiougii  the  optic  ncn-e  remains  uninjured 

I,    . .  '.  i  .Ivvs  »ot  liHlgc  in  the  orbit.     It  is  not  until  several  weeks 

,  ,^         ,,^;  ■:i.u  .tiix'pliic  discoloration  commences.     At  first  the  ]>ai>illa 

;.    ,...A  ,!m.  .  li.t[>tH-»s,  after  compression  of  the  optic  nerve  in  the  cra- 

.,,•*.  1I1.0  .•(■lnhahuoscopic  examination  discloses  total  atrophy  of  the 

,;..  «.i  ;<    «i  'bo  suno  time  vision  is  r^urprislugly  good.     This  is  espe- 

,..\x  ...!.    It  ihc  ■«•  «dhil  "boat-shaiKKl"  and  "steeple-shaped"  malforma- 
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Ajg       *     t.ne  ekiill.  where,  for  inatanoe,  very  acute  sight  may  exist  iiltliotigli 

„  ^\^>  lla  U  jiaK-  and  atroiilitc.     In  lli«*e  <*««  nj-staginu*  is  a  f'rcqiieut 

'^Ut^t    eymptom,  and  oonvuleiotw  during  iiifniiov  are  common.     This 

t^,  '^^  atrupliy  iriay  »ften  Ik?  cxplaiiiitl  bv  liypcmstosi:*  of  the  \>oni%  of  the 
. '  *>id  narrowing  of  tlie  lumy  opliu  eantiln.  Many  of  these  atrophic  cwi- 
^^8(  Wowpver,  are  the  scijiiciro  of  nctiritlc  procesties  whidi  have  run  tlieir 
WJUrse  i)b<l(-r  tlic  guise  of"  intra-ocular  neuritis  or  choked  disk. 
Hk?  writer  i-an  never  forgu-t  a  wrtaiu  casu  (in  a  man  thirty-fivp  years 
*>W)  ill  vfhirh  both  pitpiUji-,  bnt  particnhirly  (ht:  left,  wi-rt-  totally  wliite, 
The  virion  in  the  right  cyo  wan  noririwl,  atnl  in  the  left  eye  it  was  n?U»ic«l 
^0  the  ability  to  see  to  (x>utit  fingfrs.  Under  the  use  of  iodide  of  potas- 
sium tile  jutieul  U-^au  to  see  sutlicicntty  to  bo  ablL-  tu  road  with  the  aid  of 
the  left  rye.  Two  years  later  death  ensued  as  the  result  of  au  epileptiform 
SLMiniix!  (wR'bral  syphilis?). 

Tile  degenvmlioii  following  compr(»«oii  and  laceration  of  the  nerve 
appniaehes  tlie  so-called  progpeasive  gray  atrophy  of  the  optic  nerve. 

The  |iapilla  in  progreative  gray-white  atrophy,  in  contntdistinetioa  to  its 
appearance  in  uenritic  alropby,  has  eharply  defined  outliues;  the  siLrrouud- 
iiig  pigment  is  regularly  arrang«d ;  the  area  of  tlie  dirtk  i»  not  dcaxiaiwd ; 
the  bl(xifl-v«sselH  remain  normal  and  unaltered  in  ealibrc  for  a  long  time, 
and  the  lamina  ci-ihrowi  ran  tw  niudr  out  by  means  of  gntyisb  ntnrks  and 
dots  ia  the  bluish  or  greenish  giay-white  eurfuoe  of  the  nerve-head. 

Examination  shows  tliat  the  nerve  itself  does  nut  become  as  atteauuted 
and  thin  as  in  tlie  uenritic  iuflaiiiiuatiou.  On  eeetion  it  merely  appears 
grayiiOi  in  color  ami  seems  aomewbat  translucent.  Microscopically,  the 
markingflof  the  8cptu  arc  well  preserved,  and  iiu  tniceof  intentitiul  inAam- 
mation  can  be  ilrtwtixl.  On  the  other  band,  it  i»  plaiTi  tluit  wc  are  dctiliug 
tt-ith  a  primary  atrophy  of  the  nerve -dements,  these  perhaps  first  under- 
gouig  disiutegration.  The  nerve-fibres  are  transformed  into  extremely  fine 
fibrillu)  that  slain  with  carmine.  It  is  not  until  very  late  tliat  the  »epla 
nndergi>  tliickeiiiug  and  sclerosie.  Similar  changes  take  place  in  the  walliii 
of  tlic  smallpr  blood-vtssels. 

The  fibres  that  firet  give  way  in  the  degenerative  procew  are  tlinse  tliat 
are  sitnate<l  on  the  surface  of  the  optic  nerve.  This  dt^-neralion  may 
apiwar  in  twveral  diflerent  places,  a  fact  whioh  uucounts  for  the  dilferent 
peripheric  alterations  in  the  visual  fiehi.  The  most  oommon  cause  of  this 
di^neration  h  tabes  dorsalis.  According  to  Gowera,  lesions  of  the  ui»tic 
Dcrve  arc  fi)ui)d  in  tliirtet;»  per  cent,  uf  all  casea  of  thia  di.'ieoAe;  aocording 
to  Bcrger,  in  tliirty-thi-ee  per  cent. ;  and  aocording  to  T)!Iliuann,  in  forty-two 
per  cent  It  would  be  adviiwhle  to  have  stntistie-i  cnltectcd  in  the  general 
and  ophthalmic  clinics  of  cities  far  apart  from  one  another,  since  pati«Db« 
of  this  cliua  ofteD  oon&nit  several  physicians  and  in  this  way  a  double  record 
is  obtained.  At  all  events,  the  records  of  the  ophthalmologist  will  alwa^'a 
show  a  higher,  and  thot^  of  the  general  physician  a  lower,  percentage  of 
"  optic  atrophy." 
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Atro|ihy  after  pnpillitis,  or  netiritic  atrophy,  has  also  beeti  onUnl 
"aaoeuding."  PathoIogMail  r(.««rciies,  bowever,  sliow  that  the  Ufurilis 
involves  the  greater  portion  af  llii:  utTVe  behiml  the  glube,  lUid  even 
inviwlwj  tilt  optic  wurnl  aud  (be  mtro-enminl  divisioD  (►f  tlic  dctvc»  so  thut 
we  aiT  phtiiilj  uot  ik^ling  with  a  purely  "ascending"  pruocx».  8trictlv 
Bpeakiug,  the  teriii  "asoeiidiog"  applies  only  to  atrophy  of  the  uerve-fibrft* 
if  llie  pi-oeess  thut  kwls  to  blindness  tnkes  pUiix*  within  the  globe  or  the 
orbit,  uo  iiiattt.-r  n  hat  tlie  ettusc  iiiuy  be,  aud  after  euueluiliuii  ae  well.  In 
distinction  fnim  th!:<;,  under  "  di-wtMidiiig"  iitropliv  must  1m-  iiichulMl  all 
the  df^nemtive  ehangei<  that  nsiilt  fmm  thedeslruetion  of  the  iutra-cranial 
vT  the  itilrn-cRoaliciiIar  portion  of  the  optic  nerve.  The  folluwing  ruorbid 
precedes  may  be  considered  among  the  exciting  cniUKs  :  prtssurc  of  braio- 
tumorsorof  iiewgi-owthsftpriiiging  frwiii  iidjiKx-iit  bout*,  exttiwive  accumD> 
lation  of  Buid  in  the  ventricles,  aneurisms,  hemorrhages  into  the  shentli^  of 
the  optic  nerve,  fraclnres  of  tiie  base  of  the  skull  eontiinied  into  the  oplic 
canal,  gratiulatiug  syphilitic  tissue  at  ^ic  base  of  the  braia  or  in  the  o]>tic 
canul,  and  division  of  the  optic  nerve  itself. 

In  reference  to  the  diagnosis  end  prognof^ii*  in  these  eauea  it  is  {larticii- 
larty  imi>ortaiit  to  remember  that  if  the  injury  (for  imnant^e,  a  hemorrhage 
or  a  frarturc)  is  eituated  tar  beliind  the  glol>e,  itotwtthfitanding  the  marked 
disturbuiKX'  of  vision,  the  fundus  ociili  may  present  a  normal  appearance 
ophthalmoiw^opicfllly,  nnd  may  remain  no  for  tw-vej-al  weeks,  so  that  the 
absence  uf  detiionstrabte  clinnges  may  lend  to  the  diagnosis  of  mmiilatiou. 
It  is  to  be  uoted  in  these  cases  that  the  pupil  is  usually  tlilalcd  and  tluit  the 
irte  foils  to  react  U>  llgbt. 

FmctiiN*  inv^llving  the  optic  canal  have  also  been  recordwl  after  blows 
upon  the  face  with  a  blunt  intitrument,  and  iu  one  case  after  a  fall  ou  the 
ischial  tut.»en>sit>'  witlioiit  any  serious  viailile  injury.  In  a  case  under  the 
writer's  ob9er\*atioii,  iu  which,  a»  a  result  of  a  blow  (with  a  wedge)  on 
tlie  left  Bide  of  the  forchcnd,  blnxling  from  the  mwo  continued  for  several 
days,  visual  acuity  bei-ame  reduced  to  one-sirtb,  and  was  accompanied  by 
luanifraratinnH  of  tnuimatlc  ueuroinis.  notably  menial  depreiu?inn,  hcodaclie, 
etc.  After  eight  weeks,  the  ophtbalmusecplc  appenratKe  of  the  fundus  vas 
still  neirly  normal.  Tli«  field  of  vi»on,  however,  began  steadily  to  con- 
tract, and  with  lliis  atrophy  of  the  jMipilla  developed,  the  disk,  although 
ro8e*red  in  color,  becoming  smaller  in  »'v/j:  and  los?  firm  in  stnicturc. 

After  shwt-vvoundb  of  the  orbital  cavity  above  the  eye,  wmplete  blind- 
iK^fl  follows  immediately,  even  Lhough  the  optic  nerve  pcmaiiw  uninjunil 
and  the  bullet  does  not  lodge  in  the  orbit  It  is  not  until  i<eveml  week- 
have  ela|)K(^  that  uirophic  diiK.'olonition  commenoes.  At  first  the  papilla 
may  be  iinrniul  in  ap).H*araiicv. 

It  sometimes  bap[}eim,  after  com preseion  of  the  optic  ncrvi.r  in  tin;  cra- 
nial cavity,  that  ophtliolruoscopic  examination  di^toscs  total  atmphy  of  the 
papilla,  while  at  llie  same  time  vision  is  surprisingly  good.  This  is  espe- 
cially true  in  the  so-called  *'  boat-«hai)cd"  and  "  stceple-ahaped"  malfonnu- 
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tions  of  the  »k<ill,  when",  for  instiuux,  wry  acute  eight  may  exist  although 
till-  ]MipiI)ii  U  ]uiU-  Mill  airoplilc.  In  tbi-M- (.luses  nystagmuB  ix  »  frcx^uent 
aitcudaDt  symptom,  and  ct^oviiUioiis  during  infiincy  are  wmuou.  This 
jHirtial  uiro|iliy  may  often  l)c  explaim?d  by  hypiTiiritosiw  uf  tbe  huiwa  yf  the 
skull  and  nnrrowiiig  of  t]i«  iHniy  optic  uuiiaK  Miuiy  of  Uio^c  titropliio  CuU- 
ditiona,  however,  are  tl>e  iicfpiclie  of  nouritic  procawes  vrliioli  liave  run  tlielr 
course  under  the  guise  of  intra-oc-ukr  neiiritiB  or  choked  disk. 

The  writer  ran  nevrr  forget  a  wrlaiii  vase  (in  a  man  thirty-five  years 
old)  in  wbith  botli  papillie,  but  iKirlicubjrIy  tbo  left,  were  totally  white. 
The  virion  in  ttie  right  eye  was  normal,  and  in  the  left  eye  it  was  recluc«d 
to  tlie  ability  to  ««  to  count  fiiigops.  Undor  the  use  of  iodide  of  potas- 
»iiini  tile  puticut  Ix^in  to  scl-  aiiOlduDtly  to  tc  uhlc  tu  read  with  the  aid  nf 
tlx'  left  eye.  Two  yeam  later  death  i-niiui'd  as  tlic  result  of  uu  vpik'ptifunii 
seizure  (oerebrnt  »vphitis?). 

The  deffenoraliuii  following  eoniprcseion  and  laocration  of  tho  nerve 
approacbi'S  the  so-oalled  prognsaive  ^ray  atrophy  of  the  optic  nerve. 

The  papilla  ia  progrtssivu  gray-white  atrophy,  in  coiitradUciuctiou  to  its 
nppuiniiKi-  in  nciiritit;  atrophy,  lia^  sharply  deliiiod  oiitlihi.'ti;  the  surronud- 
ing  pigment  is  regularly  ni-rangcfl ;  the  area  of  the  disk  is  not  dccrcoeod ; 
the  bloiwl-vcascU  remain  normal  ami  unaltered  in  calibre  for  a  long  lime, 
and  the  lamina  cribniaa  can  be  made  out  by  means  of  grayi&li  marks  and 
dotfl  in  the  bluish  or  greenish  gmy-white  euriiice  of  the  nerx-e-jiejul. 

FIxamiuatiun  shows  tliat  tlie  nervo  itself  does  nut  ))eeom(>  as  attenuated 
and  thin  im  in  tlie  neuritiu  iuilammatii)o.  (>□  Mx-tion  it  merely  appears 
grayiiO]  in  n>lor  and  seetii»  somewhat  tiuoaluucuU  MicroKcopiratly,  the 
markiogs  of  the  ^-pta  arc  well  preserve«t,  aod  no  traco  of  interstitial  inflam- 
mation can  be  dctect^l.  On  the  other  hand,  it  is  plain  that  we  are  dealing 
with  a  primary  atrophy  of  the  nerve -elements,  these  perhape  firut  imder- 
goitig  diBiutegtatioQ.  The  uerve-fibres  are  trausformcd  luto  extremely  tine 
fibrlll»>  tlmt  wtuin  with  carmine.  It  is  not  until  very  Into  tliat  fho  »t-pta 
undergo  thirkening  and  flelerosij}.  Simikr  ehanges  take  place  in  the  walU 
of  the  smaller  blocxI-veSKels. 

The  fibres  that  first  give  way  to  the  degenerative  process  ai-e  those  that 
are  siluated  ou  the  siirlace  of  the  optic  nerve.  Tliia  degeapration  may 
apjH'^r  in  several  diflerent  places,  a  fact  which  accountf;  for  the  ditTei-ent 
ptn-iphcrie  nllenitiomt  iu  the  visual  field.  The  most  txitnmoQ  cauiie  of  this 
dt^neration  i»  tabes  dorsalii!.  Aveording  to  Gowers,  lesiona  of  the  optic 
nerve  are  fonnd  in  tliirtet-u  per  cent,  of  nil  casof  of  this  diseaK*;  awording 
to  Bei^r,  in  thirty-three  per  rent, ;  and  according  to  Billtnann,  in  forty-two 
per  cent.  It  would  be  advisable  to  have  statistic*  collected  in  the  gtaieral 
and  ophthulmic  eliule^  of  eitien  lar  a[mrl;  from  one  another,  since  putieutii 
of  this  class  often  con^idt  itevei-al  physicians  and  In  this  way  a  double  rc4^>rd 
is  o1)taiacd.  At  all  events,  the  records  of  the  ophthalmologist  will  always 
show  a  higher,  and  tliotw  of  the  general  physician  a  lower,  [lercentage  of 
"  optic  atrophy." 
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Ao»rding  to  Govrcrs,  gray  di^ntnition  of  tlie  <)|>tie  ocrve  Mvurs  io 
ttiirly-live  |)er  ceut,  of  tabetic  patieuls,  sccorditig  as  lliese  at  the  same  time 
exhibit  [jsychii-al  disturbanoes.  Tlic  atrophy  oioet  frequ«ully  arises  io  tfak 
jircntaxicpcmxl;  it  m»y  at  tim«Lt,  however,  begin  when  ataxia  ha»ci4>V(jD|>cd; 
Bn<l  it  mnv  even  take  plaiv  during  tlie  piiralytic  Ma^.  It  in  ratlicr commonly 
rombin*-()  in  iirogiTS-siv*-  jinralysis  with  wh-rosisnf  the  posterior  coliimiiKur 
tlie  spinal  curd,  Kc^rding  tlic  uuiucroiu  uids  to  the  dia^osis  of  tabta 
jiimisbed  by  oculnr  and  t)curolugio;i]  syniptoniH,  rcferpnoe  ia  niwie  to  tliu 
firtieles  (vol.  iv,  of  the  System)  on  the  iBtenlcpendenoe  of  diseases  of  tlie 
eye  and  diseases  of  the  general  system.  Here  aUo  will  lie  fonnd  eounwr* 
Btcd  various  other  etiological  lavtors  aasialiof;  iu  Uiv  prxjdiiction  of  atrophy 
of  tlio  (>g>t!(>  nervo,  »iiob  at  general,  liitcrDftl,  »m]  g^-nHvulogival  lesioos,  and 
C:tpoeially  infortioiis  discnsrt;.  Many  of  those  atrophic  proceMce  could,  boir- 
ever,  hardly  l)e  classed  with  "gray  dogencmtioa  of  the  optic  iien*e." 

A  diief  eyuiptom  iu  ditlerential  diui^iioaia  is  timt  in  gray  tulwtic  dt^iea- 
«radon  a  cenlral  8ci>ton)a  i.s  iic-vi'r  fittind.  Rei^r  alone  mnrd.s  in  mom 
than  on'>  hundred  oane^  a  <'cntnd  sootoinn  in  bilKS  where  the  {mticutA  were 
not  nninkem  or  drinkciu  In  tliiK  fnriii  of  iitropliy  oocasional  cases  are  met 
with  in  whirh  the  o|>hthaImn(vi>|)ic  ciiiidilion  nf  total  atrophic  puleuo^of 
tlie  jiapilln  is  not  accomjKtnitxl  by  a  corresponding  reduction  in  vision,  l>ut, 
on  the  contmn,',  vieuat  acuity  is  preserved  in  a  suqjrising  degree.  At  mi«t 
tlie  pativuta  cjuiphiiu  that  their  sight  in  dtoi.  Atropby  of  the  ^Kipilta  i« 
ottcn  eeven  years  (Kohler),  Um  years  ((?liarcot),  or  ft«n»  fiftccD  to  twenty 
years  (Guwers)  in  (idvnucx.-  of  the  developnu-nt  of  other  itymptoBis,  eo  that 
many  case*  of  ntmpliy  whtdh  have  been  considered  genniiie  for  years  prove 
to  bo  either  thuH«  exhibiting  prodromic  symptom;;  or  those  manitesting  but 
an  isolated  symptom  of  tal}ea. 

The  atrophy  affeetc)  both  eyea,  at  tiinea  ap)»ear!ng  first  in  one  and  later, 
even  ttftnTft  iiiiniljerof  years  (very  rarely),  in  tltt-  lelhiw  eye.  Visual  acuity 
decreases  steadily  and  slowly  (from  two  to  tliroe  years).  It  is  elaimed  tliat 
in  some  cases  hlimlnean  has  not  appeared  nntil  after  from  ten  Ut  twenty 
years'  time.  Sometimes  In  the  progress  of  the  disease  slight  and  unreliable 
improvement  occurs  or  a  temporary  arrest  takes  pl&co.  LoBS  of  sight  within 
a  few  months  is  one  of  the  rarest  tK-eiuTeiices  (Hirsehbcrg). 

As  the  a:atral  visual  acuity  docn-asi's,  the  fluid  of  vision  may  undergo 
oval  t^ontraction.  Color-iK-rception,  flr»t  for  green,  di«ip|iears,  and  »octnr- 
likc  delect*  ari*t.\  Occasionally  an  eoecntric  portion  of  the  visual  field, 
especially  to  the  temporal  side,  rrmain»«  nnimpnircd  for  gome  time.  As  a 
rule,  however,  the  defect  shows  Itself  in  the  tcm|>oral  r|itadnint. 

As  to  prognosis,  it  U  important  to  remark  that  those  instaocee  in  whieli 
the  atrophic  pallor  of  the  pa]iilla  secmfl  to  Ix?  surprisingly  advanced  while 
the  visual  acuity  n^inains  n>mnr)<ubly  good  lK>luiig  to  the  cases  in  which  ibi! 
fixed  condition  continues  for  a  long  time  or  the  progrcisA  is  vci^'  slow.  Tbe 
same  is  true  in  ctihps  In  whieli  the  visual  field  for  oolors  idiows  a  eontrac- 
tioti  corresponding  tu  tlie  limitation  which  while  uiidor]goes.     Oo  the  other 
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hand,  if  the  field  for  white  remains  coniparativdy  normal  while  atrikiiigly 
nipid  coutrsetioi)  lor  colors  takejt  place,  or  |»cnx*ption  for  grt-cn  ^■anishes,  or 
a  soctor-like  defiact  for  colore  ap[>cam,  we  may  infer  that  the  progi-ess  of 
tlif  atrophy  will  he  rapid  (Knics).  Uhthoff  describes  a  sector-sbaped, 
uon-progressive  atrophy  of  tlic  o]»tic  nerve  us  occumiig  in  a  case  uf  tabis. 

Tliera|)eiitieally,  liydrt>tht>nipy  still  «MM>nis  to  offer  tbo  l)c«t  K^alts;  in- 
ternally, silver  nitmtt!  is  of  uiw.  Eloctricity  (Knios)  mid  pmy  oinlmeni 
(Albrecht  von  Graefe,  Knies)  are  contra-indicated.  Blindness  more  rapidly 
results  under  influences  thai  weaken  mind  and  botly  ;  therefore  Htrtngtb- 
«iiiu{;  and  iiouritibment  of  the  genera)  syatem  are  necessary.  It  is  worth 
nn-nlinning  that  on  ophthalmoscopic  examination  we  eometimes  encounter 
mtx*-«l  forms,  a  comWinutioti  of  posi-iimiritis  and  gray  dygeiiL-ralivo  atnjphy 
(for  instance  (Voasiie),  where  llic  hiinina  cribrusu  in  (Hirticiihir  m  not  dis- 
tinctly visible).  On  the  othiT  hand,  wo  may  iiiwt  wi(Ji  a  tamiuii  pliiuily 
vitiible  after  a  nninbcr  of  years,  a&  well  as  normal  vessels,  in  cases  that 
folluM'  %  ueuriltc  ])rowB8  which  ran  it^  cuurw  bock  of  the  globe  and  did  uot 
n-aoli  the  papilla.  The  absciicx'  of  an  absolntc  wntrai  stoloma  in  simple 
pnig!-i**ivi.'  atrophy  will  generally  *erv«  us  a  giiido  agiiiuiit  error. 

It  ii*  often  impojwibic  to  establish  a  [Mwitivc  differential  diagnosis  b<N 
tween  ntrophy  of  the  [^ipilla  in  p50[Klo>tabc«  of  syphilis' and  tabes.  In- 
tense headache,  ajKiplM'tifurni  eeiziires,  polyuria,  polydipsia,  and  frequent 
uiiscarria}^  point  to  atrophy  dne  to  eiyphili^,  during  which  bit*ra[x>ral 
hemianopsia  and  [lermaDent  disturbauee^  nf  the  ocular  miuclef  are  common 
ncnirn-nt'p«.  In  n?(»!nt  times  any  history  of  nilirHrriages  must  Im  (viasidered 
cantiutisly,  since  mistarringo  artificially  prtxliice^l  arc  increasing.  In  favor 
of  tJibes  may  be  cited  transitory  dieturbancee  of  the  musclc»  of  the  eye, 
ftarticn hirly  the  rapidly  dinap^iearing  ptosis,  as  well  an  Muddcu  lues  of  accom- 
modaliou  without  mydriuiiis  and  a  marked  tabetic  How  of  tears. 

Occupying  a  middle  position  between  post-ncurilic  and  tabetic  atrophy 
is  atm))by  uocompnnying  niuUiplc  ccivbro -spinal  sclerosis.  It  wilt  \iv  ro 
■neiidx-rod,  however,  that  et^mpli-tc  atropliy  appLiti-s  in  tins  disease  in  only 
three  percent.of  cascs(UhthoH').  In  the  remaiiiinp  ones  the  papilla  either 
is  without  any  esgxwial  changes  (forty-eight  i)er  cent.)  or  shows  only  partial 
iwllor  {nineteen  per  cent.).  It  may  be  merely  somewhat  |>aler  in  the  lem- 
|K>mt  portiou,  as  iu  toxic  aniblyojtia,  or  only  whiter  (eighteen  i>er  oont,).  in 
ax  per  cent,  the  prueeas  runs  its  course  under  the  form  of  an  iutra-ocukr 
neuritis. 

The  pathulogiinl  change  in  die  sclerotic  foci  of  the  optic  nerve  partly 
racmbleH  that  met  with  in  ncuntiit  and  tlint,  found  in  simple  dcgcncratioa. 
The  ejcplnnntions  for  this  mixed  praeess  vary.  "The  proocse  be^ns  in  the 
more  delicate  connective-tiesue  septa,  and  only  at  a  later  stage  affecls  the 
coarscp  ones.  Atrophy  of  the  ncn'e-siibstauce  is  secondary.  Disinlc^ra- 
tioR  and  disappearance  of  the  medullary  slie-atbs  are  rapid  and  complete, 
while  the  axin-cylindera  often  n^main  itermnnontly  preserved." 

An  ini|>ortant  j^Htint  iu  diifereutial  diaguosis  is  tliat  in  the  ivaes  unac- 
ToL.  III.— 10 
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rompcmini  in  tV  Ijeginnitig  bv  nnv  penvfttible  ophtiialmosoopic  dwagCB,  fe 
txoin]  rrUtive  or  aliNoluu-  ncototiut  rxtifte.  For  tlii»  mMio  the  ilbttse  hu 
already  hixa  cooskleml  tmder  retrolmlbftr  ncuriti*. 

The  expeiieaoed  clia^nioet»*iati  will  be  further  pintected  fiTMU  em>r  br 
the  peculiar,  ^wttoJ,  culd-loolfing  itallorof  the  papitbi  in  adSi'annKi  cues. 
Otiicr  atUudaiit  Mvm]Jtuiu»  un*  iucrm^-  in  tlie  [latcllur  u-mittn  rHlexes, 
trcuKMT  of  inttiitioo,  irvmor  of  Uie  mijiM^les  of  th«  luce,  aud  ovett^mus. 

Undvr  "  ntrr.|i!iy  <>f  Ihr  ii|itir  nerve"  It  t&  u!*mil  U>  gn>nj>  affecfN^ns  "jf 
the  iwrve  arUing  aftrr  proat !(««  of  bl<K>d,  e9i>wa!iy  afti-r  gastrorrhagta  or 
metrorrhagia.  The  same  cnndition  may  apjiear  after  puncture  of  large 
aw:ilic  ma.^i4»ee  of  flnid,  and  atW  vomitiDK.  lo  verv'  fi-w  caacs  of  the  sin- 
giUDeous  variety  IilindiKse  is  preecDt  as  soon  a/*  ihc  fmUeiiL  awak<»  from  the 
ayncope  follHwii^  the  houorrhoge.  Far  more  frrquj^ntly  eomplaintd  re- 
garding dimnem  of  viitinn  or  otarketl  visual  djetiirbann?  fail  to  ap|>ear  uutil 
three  or  four  days  have  jwEsed;  in  eomparatively  rarecsses  as  late  as  twelve 
or  fonrteen  days.  Btith  eyes  are  aflVvtcd^  the  irides  do  not  react  to  light, 
and  the  field:)  of  vieion  fibon-  peripheral  acotoniata.  OpbthaImnMx>|tic 
examination  disc-lose«  at  the  very  start  iiu-liiemia  of  (he  artery.  Tlie  vcing 
nre  overtilled,  the  lupiUa  w  diitL-uiuiinl,  a])i)eurx  moist,  ami  otlcn  projects 
ibrward.  It  is  also  eonimon  to  see  the  oiitlioes  of  the  disk  blurred  aud 
to  find  Biaall  hemorrhag'^  in  the  retinal  aiva  adjaM-nt  to  the  mai^in:!  of 
the  papilla.  According  lo  Friese,  in  au  aven^  of  a  hundivd  cases  of  |Hist- 
hcuiorrliagic  blindneae,  fif^y  euded  in  complete  atrophy  of  the  uptit:  tier\'e, 
twMity  ill  recovery,  and  thirty  in  iniprovenwnt.  In  the  latter  case*  ouly  a 
fliiitill  poripheml  portion  of  the  visual  field  remained. 

Ziegler  ha«  examined  the  optic  nerve  twenty-five  days  after  iho  iuwjK 
tion  of  the  couditioD,  and  discovered  a  fatty  degeneration  of  tbe  optic  ncoro 
fibres  in  tbc  retina  and  in  the  optic  nerve. 


I 
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PART   IV. 


CONGENITAL  ANOMALIES  AND  TUMORS  OP  THE   OPTIC 

NERVE. 

For  "  Congenital  Anomalips  of  the  Optic  Verve"  the  artide  on  "  Con- 
genital MalformalionsBiid  Abnormalities  of  tlio  Human  Eye,*'by  M'illiam 
Lung  and  E.  Treacher  Cyllins,  in  vol.  it.  of  thU  Synttim,  cou  bo  eonsiilted. 

Prinuin-  tuinora  (Figs.  G,  7)  of  tlw  optic  nerve  «ro  extniordinarily 
rare.  Ar  a  nde,  thoy  helonjr  to  the  l)C'nign  myxomata  And  oocur  in  rhitd- 
howl  and  youth  (eeventy-five  |(er  eeiit,^.  They  develop  puinlesely  aud  vrry 
slowly  within  the  unaffected  diiral  i-lwatli,  prodiirinji  hypertrophy  and  dila- 
tation of  the  pial  eheotli  aud  the  wibvaginal  space.  Assuming  a  Udbous  or 
a  bond-like  form,  they  penetrnte  into  Hk  optic  t»erve,  producing  atiophv  of 
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Fiimuir  DMipliuui  at  Uie  upik  iiL'tiP:  i»mii:ii  iiijxuniii :  L'ruu4>clli)ii  of  «  mj'iamttoiu  opUc  nern 
(luw  power):  linnlrulnit  by  Mnllcr't  flulil.    SUiiivd  with  liBnutuljillii. 
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IP  nc-rve-fibres.     These  neojiliwinft,  Hinm-wliat  n-scmld ing  a  post-horn  in 
ebape,   attuiii  a  size  varyiug  from  tlic  dlniuctor  of  u  few  millimetres  to 
'that  of  au  egg.     Thej-  arc  bard  or  huvc  a  soft  cartilaginous  or  a  epoogy 
Bticy,  am!  on  section  ooniparlnieiits  are  fnH|ueutly  fuimil  flllwl  with 
Jioiw  of  tuucus. 

The  must  uotimioii  site  of  tlie  new  gi-owtlis  \a  at  tlic  anatoraioil  scot 
of  t!»' ciitrniiw  of  the  blood-veaseU  inl^j  tlie  norve  (from  six  to  wvcntecn 
milli inetits  behind  the  sclern).  Riither  often  they  cxtond  through  the 
oplri^  catial  (which  becomes  (li^nde<))as  far  back  sa  lheopii<-chiai4ni.  Not 
iufrwiuemly  the  opUc  nerve  of  the  otiier  eye  is  olTecle^.  The  tumor  very 
mix-!y  rtiwh(«  tine  iHwl^Tuii-drbltal  wall,  tliis  <^xt^nitt<>n  iti  growth  bt-irig  Gret 
evi<ioncc<l  by  Hatteiiing  (acnuirt'*!  hyiwrinetropia)  and  then  by  destrurtion 
of  the  globe. 

The  most  cotuiuon  syiuptntn  is  exopbtimlmoi),  which  lakes  place  fomrd 
and  a  little  to  the  outer  lower  side.  BhndiieiM  or  mark<Kl  vtHtial  dis- 
turbaac'e  urines  early  but  slowly,  and  soinctimnB  cv(^n  before  tlie  np]>oarniioc 
of  exo])hthalnuM(i-an>).  Usually  It  nets  in  with  the  beginning  of  protruHion. 
Opli thai moHi-opi mil Y  all  stages  of  netiro-retinitis  aiid  choked  disk  aiv  met 
with,  the  pupilla  in  the  latter  cases  at  times  showiDg  an  elevation  as  high 
as  two  and  a  li-ilf  millimetrts  (Heesdoerfer).  Tillane  meniions  the  oocur- 
rciKx*  of  gri'ut  j)aiu  on  ilhiniiiiiitioii  of  the  uimffected  eye. 

MiiToscupittilly  it  will  bo  found  tliot  tUv  niy.\omnla  (Fig.  7)  oonaist 
mainly  of  round  cells  that  are  unequal,  in  iizc,  uuJ  of  »lc11at«  celts  witli 
long  pmjwtionis  wound  spirally. 

After  extirpation,  and  even  with  prtservation  of  the  globe  {which  later 
becomen  s(ropbied),  i;enerally  no  return  of  the  new  growth  occiirB,  even 
when  a  part  of  the  neoplasm  has  been  left  in  the  opdc  canal.  The  time 
of  observation  after  the  o()eratiou,  however,  lias  not  eseecded  a  fi>w  years, 
— a  fact  which  must  not  be  overlooked  when  we  rvniemlxr  llie  long  term 
of  yearn  whidi  clia  rartorixcs  the  dcvvhtpiueiit  of  the  gmwtJi, 

III  diircri'tiliiil  dingnosis,  the  rare,  cucapeulalcd,  cavernous  tiimors 
wliic-h  Jevflop  pninlossly  for  years  along  the  ooiirsc  of  th*  optic  nerve,  hut 
which  do  not  lead  to  blindness  until  very  late  in  their  progress,  must  be 
considered, 

Much  nini-e  dangerouR  are  the  neoplattni.H  nf  the  external  slicath  of  the 
optic  nerve,  which  havr?  started  in  the  Ah{<ath  or  |>erha|>8  have  pasiKwl  over 
into  it  iVnin  the  orbital  tiKHne.  Ttu«e  grow  rapidly,  endanger  sight  nt 
rather  a  late  .sta^',  and  after  incomplete  removal  am  followal  by  a  rapid 
and  more  maligmint  reap jKn ran ce.  They  are  composed  of  epithelioid 
cj'ltndrifdl  or  cubo  lylindrioal  eclls.  armngixl  in  tubes,  cylinders,  aud  iiitcr- 
branchiiig  twigit  in  &ncli  a  wny  that  the  cells  oi-eupy  a  vertical  direction 
to  the  lubc,  whose  centre  is  peaelratcd  naiially  hy  iicw-formt-d  thin-walhtl 
vessels.  E|iitlielioid  and  i^pincl te-»Iia|>ed  cells  arc  alao  met  with.  Very 
olWti  hyaline  dcgcncmtion  mny  ap{>car  tii  numerous  place*.  lu  sooic  caws 
there  ts  even  calciliiatioii. 


GLAUCOMA:   PATHOGENESIS,  SYMP- 
TOMS. COURSE,  AND  TKEATMENT. 

BY   PRIESTLKY   SMITH,  M.R.t'S.,  Ewo., 

Ophthalmic  SufgMU  to  the  CJiiccii'i  Hotpitst,  nnd  Lucturvr  aa  Uphthnlmologf  in  tha 
QuMn's  Faculty  of  Ui^dicin?,  >lniK>n  Colkgi-,  Biraiiiiglmm,  fingluid. 
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Gi'AUCQMA  ia  a  cuiQplex  morbid  pnyxee  depending  cemrolbU)'  ou  au 
excvae  of  yyrei^inv  in  tlu-  cbiiuitHTH  of  iW  cyv.  Ttiu  iiiitlul  cuiimd  iyf  tliLs 
excess  are  very  VBrioiix,  but  tboy  ouIminjtt<>  in  nil  cn^os  io  an  ubstructJoD 
of  the  e»ca|)e  of  ih*?  iutra-oL-iilar  fluid  ;  lieiirc  tlie  ii]crc>a»<Hl  tension  of  the 
eye  which  is  llie  U'Otliiig  s,vm|il'jui  uf  (rjaui.'uma.  The  olber  symptoms  are 
due  io  iJic  excenn  of  prcsittire,  and  vary  inucli  in  diffeiviit  tonuit  of  the  dia- 
Rue.  Tn  the  ncuto  thoy  am  iirgrnt  and  iicvrro,  induding  intonse  (Kmges- 
tion,  violent  pain,  and  rapid  low  of  sight;  in  the  ctironic  thty  are  at  first 
slight  and  insidioue,  and  may  for  a  I0U4;  time  be  uonotic-cd,  eveu  by  the 
patient.  In  all  furms,  unless  relie\-«l  by  timely  treatment,  they  end  in 
total  and  |>ermmieut  loss  of  eight. 

Th(?  name  glanti»ma,  as  tiriginally  used,  referred  ta  a  dLscdloratiou  of 
the  pupil  frouietiuiui  seen  iu  tlie  later  nlagc's.  The  i(V(.'rfiilu<.«i  of  the  tye 
wfti*  little  notiw"!  until  the  year  1830,  when  Williitm  Muckunzic  called 
attention  to  it,  and  mnde  tiu'  first  attempt  to  rehovo  it  by  pnnotiiriog  tbc 
tunics.  Twenty-five  yean*  hiter  Vou  Oracle,  studying  the  subject  afresh 
with  the  aid  of  the  oplithalmoecope,  eouviuecd  himself  that  the  iDcrcaBed 
ppesauro  la  the  eye  w&s  no  mere  ((implii'ittion,  but  was  the  <aiuae  of  all  the 
leatliiig  gyiiiplom.4  of  tlie  diitorder^  and  watt  tfaii.4  led  to  his  beueScent  dis- 
covery of  the  rure  by  indei'Uimy.'  The  niiine,  therefore,  now  no  longer 
implies  anything  an  to  the  appearance  or  condition  of  the  pupil ;  it  iuiplira 
that  ihv  eye  is  suHiTing  from  undue  pi-<?$8iire  in  tlic  ehaniber^,  iind  it  JM 
properly  ajtpliod  to  every  p\-e  thus  affected,  whether  it  bo  sitfleriii^;  nt  the 
fsnie  tiiue  from  other  manliest  di^ast^  or  uut. 

Glaucoma  is  calKxl  primary  when  it  dtHx  ui)t  ap|Nar  to  have  been  t^iiised 
by  previous  di^a<4C  in  the  eye ;  aeomhtry  wticn  it  dix»  appt'iir  to  have  becQ 
so  eaueed.     Some  cfli*o«  occupy  a  doubtful  position,  hut,  an  a  rule,  the  dis- 


'  An  ndmirnblo  oiitlliui  of  thtr  hiiV-ry  o(  the  »ubj»rl  mnj  W  riuiid  In  Sn^'llon'*  Hlt- 
loriol  E«i«5on  the  Derelopmont  of  our  Pre»iit  KnovM^eor  OlBUcomB,  0|)1ithKlmic 
H«vio«,  leai,  p.  88. 
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tinrtif>n  is  easily  made,  and  b  important.  The  prinun'  fonnfl  erbJbit  the 
typical  Hvmptnma  raore  dearly  lliao  tlic  Becoadarj-,  for  iu  the  latter  the 
aueodirtfU  duaiisc  ofteu  luaabi  or  modifies  the  special  preisiure-cliaiiges ;  but 
It  Is  important  to  ootc  tiiat,  a[)art  from  their  initial  cAOftes,  primary  and 
WGondary  gUuMma  arc  to  a  iarfrc  extent  the  «i[ue  morbid  ]>mci>»^  All 
the  STmptOing  which  belong  to  [irimary  glaucoma  are  to  be  fuiind  in  one  or 
other  form  of  eecoDdary  glaucoma  also. 

One  of  the  rcBult^  of  per§iBtpnt  |ir«i<iir«  In  the  eye — excavation  of  the 
optio  disk — is  oocasionally  seen  iu  eyes  of  uonual  tension,  and  on  tbi« 
account  Kome  wrlierrt  deM-rihe  a  form  of  glaucoma  which  u  wit  dependent 
on  tncreaec  of  pressure  iu  the  eye.  But  thia  leads  to  coufu^ion  of  ideoA 
and  of  U-rras.  Tim  cxw-sb  of  prfrasmre  wtiiirli  nuffioeit  to  oup  the  disk  U 
sometim(«  very  slight  and  often  intermittent ;  it  happens,  therefore,  that 
ej'ea  suiferiDg  from  true  glaucoma  present  at  pertain  times  a  strictly  nor- 
mal teosiou,  or  sd  excess  which  is  hardly  discoverable.  On  tlie  other  baud, 
there  ii*  reason  to  believe  that  an  excavation  closely  resembling  the.  glau- 
coma cup  may  arise  through  simple  atrophy  of  the  nerve  in  conjunction 
with  a  physlMoirirHl  excavation.  Such  a  condition,  when  definitely  diag- 
nosed, should  !re  exdude<l  from  tlie  glaucoma  group.     (See  p.  6€1.) 

PATHOGENESIS  OF  GLAUCOMA. 

The  study  of  glaucoma  demands  a  knowledge  of  the  processes  by  which 
the  supply  of  fluid  to  the  chaml^ers  of  the  eye  is  maintaiued  and  reguhitvi]. 
The  nly!^te^y  wbich  continued  to  surround  the  caiiFini  of  tlie  distsfte  long 
after  its  dependence  on  iiicreauetl  prestjure  had  beou  reaignized  wa»  doe 
chiefly  to  tlie  want  of  this  kiiowk-dgc. 

Secrdion,  Ercrdion,  0>mj)mithn,  anri  i*r(r*«wrr  of  thf  Inlra-Ocutar 
J^iuifls.^ — The  .secreting  surface  of  the  ritiiiry  Iwjdy  8iipplici<  a  Huid  which 
nourii'Iies  the  vitreous  and  the  lens  and  re|ileiii>)li<<!!i  tlie  aqticous  ebainber.' 
The  fluid  po.'vscvi  for  the  moat  part  forward  through  tiie  pupil  into  the 
anteriiir  eljamljcr,  and  eseaiM*  thence  by  fi!t«?ring  thmugh  the  tigaiucutam 
peetiiiiiiuni  into  St^bh-mm':*  cnoal  ami  the  vclus  connet^ti^d  with  it.  A  \try 
much  smaller  quantity  pibises  slowly  Imekwanl  tlmmgh  the  vitreons,  and 
probably  find*  an  exit  by  the  iMriva-sriihir  s|kki«  in  the  o|)l,ic  nerve. 
Wbrtlier  there  ie  any  continuous  stream  from  the  vitroouB  into  the  aqueous 
chatHl)cr  is  doubtful,  but  it  is  certain  that  the  hyaloid  membrane  ia  readily 
pernipahle.  and  tlint  in  the  beailliy  eye  any  excess  of  fluid  iu  tlie  vttrcons 
chamber  finds  i-cady  exit  in  thin  din-etiou. 

The  fluid.s  of  the  n4iiLH)us}  niid  vitreous  eliamljcr»  ore  Dearly  identical  in 
composition  :  water  about  iiinety-ntne  per  cent.,  salts  and  extractives  about 

1  For  B  ftillcT  nccoaet  of  th»  phytiotn^^  of  the  tubjont,  w)ih  nferancfi  u>  tbe  mrm 
importftnt  invi-ftigMioiit  and  papen,  »««  nuihor's  Kruniui  Wilioii  IiecUiro  on  th«  Fathot- 
ogjr  anil  Tri'MnK'iit  rif  (ll&uoomtt,  iKiiidon,  ChuTvlillI,  1801,  pp.  IS~29, 

'  For  tho  minute  arrannBiiiioiil  of  tbe  sccrelliiB  ci'Ua,  seo  a  papvr  by  Treacher  CoDlnii 
Inna.  Ophtli.  S«.  of  Uniti>d  Kingd'nn,  vol.  ii.  p.  S.'i,  1891. 
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one  per  Cent.,  ulbumt-n  in  (|imittily  too  »niall  for  «Ktim&Hoii.'  The  fluid 
whirli  retillg  tbf  iiiilcrior  cliaiiilxr  al'U'r  it  has  been  cinptiixJ  bv  pimcture  oi' 
tlie  cornea  coataia!)  albiitufn  iu  considerable  quantity,  for  imd^r  \he  sudden 
towering  of  the  iiitra-ofular  prwssui*  the  capilliiriw*  uf  thy  ciliary  body 
eitlar^,  tiie  sccpcliug  c'liithtilium  fiiiU  iu  its  sel«;ctivi;  uulion,  and  tlie  (ilbu- 
minoii^  cuii«tilii<.'ni-'<  uf  t\w  blmid  03(U<h'.'  Similarly,  wk-ii  tlic  wliary  body  » 
inflamc-d  its  secretion  often  iHvyimcs  highly  albuminous.  This  change  in  the 
cuiK^titution  of  the  iiitra-oi.'nilar  iluiil  ptaye  a  part  in  many  forms  of  glaucoma. 

The  iutra-ocular  pitaaure  equal?  that  of  a  eolumn  of  mercury  alraul 
twenty-five  iiiilliiiietre,')  in  height^  and  presents  no  disooverable  diSerenoe 
in  the  aqueoiii*  and  viti'eous  chambiTs  reflpectivtl,v.  In  an  optical  instni- 
ment  btiitt,  as  the  eye  \n.  of  mh  inat^'ml,  siirli  irtlernal  prtissure  in  indis- 
pensable. It  keeps  the  tUDics  ia  a  ^tate  of  niodt'riile  tctktion,  utid  thi^rcby 
maiuUiins  tlie  form  of  the  ^lobe  and  gives  precLtiou  to  the  action  of  ito 
mtiitele^.  It  is  90  regulated  aa  not  to  cmbaiTaiu  the  oireulatioo  of  the 
bl(Kxl  or  the  autritioii  of  the  tis(iiit»i  within  the  or^an.  Whttii  rogiilatiua 
foiJs  ami  tin?  pnaMure  tii  the  chainlers  rises  uhove  phy-iiulo;^ii'al  limits,  we 
Iia%'e  the  <^\implex  disturbance  of  fuiietron  and  structure  c-alli.-d  ijltuu^mo. 

The  IntraKKMilar  preseure  Hcictuat^'s  witJi  the  pulae  and  with  the  mov*- 
moute  of  respiratiou ;  it  rises  slightly  during  eontraetiou  of  the  external 
eye  muscles;  it  varies  with  the  force  of  the  blood-stream,  and  is  under  the 
iufluenue  of  the  fifUi  nerve.  Tlie^e  varintionn  have  l>eea  ctitabliHlied  by 
cxjieri  merit  in  the  ejLte  of  certain  of  the  lower  aninuilt*,  and  douhtlewt  occur 
also  in  the  human  eye.  Tliey  ap|)»«r  to  lie  idwayt  tmiisieiit,  for  so  long  as 
the  esca|)e  of  fluid  from  the  ehambera  is  unimpcdctl,  a  rise  of  prewiire  is 
soon  compensated  by  an  inereiiscd  outflow.  A  persistent  excees  of  presaure 
api^ears  to  be  assotiatcd  in  all  cases  H-ith  an  impediment  to  the  outflow. 

Retention  of  Jnlra-Oeuktr  Flutfl. — In  1876,  thn*  yeais  aiW  Leiier 
had  demonHtrated  the  ei*ca|)e  uf  tlie  aqiieoua  fluid  at  the  angle  of  tho 
anterior  clianiber,'  Max  Knit-s  and  Adolph  Wiber,  iudci>eudcutly  of  eacL 
Otiuir,  showed  that  iu  eye«  blinded  by  glaucoma  this  outlet  i»  commonly 
obstnu'lal.*  A  |»cripheral  adhesion  of  tho  iris  iu  siieh  eyes  had  been  hiei- 
denlally  noted  by  previous  writers,  but  its  Higaificanee  was  now  ntogiiijied 
lor  the  fir^t  time.  Since  thut  time  nuiltiludinoua  rorm:^  of  glaucoma  have 
heea  studied  with  iv.^nl  tn  tlu^  »!iine  jM^int,  und  in  all  fori».>*,  without  excef>- 
tion,  eliange?  Hkely  to  oiKilj-itct  the  escnpe  of  fluid  nt  the  flit  ration -an^Ie 
have  bctm  found.  Montivt-r,  in  a  considerable  numlxr  of  eyes  blinded 
by  glauvonui,  Uic  }H-rmcubility  of  the  tiltration-aoglc  has  been  tested  by 
it^ection  of  fluid  Into  tlio  anterior  chamber,  and  in  vwtj  Instance  a  grmt 


'3CJc1wl  »rd  'Wfl^or,  Tfaydolog.-Qhein.  TTntflnucliung.  itm  AogM,  Ton  Gnoh'i 
Aidiiv,  lulii.,  il.,  R.  IGG,  IBM. 

'  R  Orwfl.  rmerehange  of  FluM*  In  lhi>  Eye,  elc.,  Report  of  HeliJelberH  OphtU.  3oa 
tor  less,  p.  II ;  nnd  Ophlh.  BvtIow,  1664,  p,  23. 

'  Vim  Gniefe'*  Arehir,  ilx.,  ii.,  ti.  87. 

•Ibid.,  nil,,  ill..  S.  163,  and  vol.  ssiil.,  I.,  8.  1. 
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impairment  of  filtration  has  been  found.'  It  is  perhaps  not  sniprising 
that  the  eo-called  retention  theory  of  glaucoma  is  not  yet  accepted  by  all 
ophthalmic  sui^eons,  for  the  moBt  acute  observer,  studying  the  matter  ontv 
from  the  clinical  point  of  vievr,  sees  nothing  of  the   normal  filtration- 


Fia.  1. 


A  B 

TnJecClnii  npparatUB,  nne-roQrth  actual  alie,— Each  of  the  flexible  tabes  ta  provided  wiLh  a  plnch- 
tttp,  and  ciuls  in  b.  hciUoiv  needle.  The  fluid  ia  ft  out  per  cent,  sulutloii  uf  aniline  blftCk,  Air  !s  care- 
fully expcllfd  frnm  the  lulws.  The  ejea  of  a  sheep  ate  removed  liumedlatelr  after  death  and  Injected 
while  Btill  wanii,  both  at  the  same  time.  In  each  eye,  one  needle  enters  the  aqueous  chamber,  the 
other  (he  vitreous  rlmmbcr.  The  aqueous  tube  Is  opened  a  few  seconds  before  the  vllreuua  tube,  soaa 
to  Inciirc  a  full  aiitcrinr  chnmber  at  slarttng. 

Eye  A.— The  livn  ciilumnaBlHnd  at  the  same  level,  thirty  centimetres  above  the  eye.  The  pressurei 
In  the  nijiieniii  and  vitreoui  chambers  arc  equal ;  tlio  lens  and  iris  are  not  displaced :  the  filtration- 
nuRlc  remains  <ipen  ;  the  lluiil  quiciily  Injects  the  episclcrnl  reins  and  tlows  from  the Ir  cut  ends. 

Kyp  IJ— The  vitrcnua  column  stands  al  tliirty-flve  centimetres,  the  aqueoui  at  thirty  centimetres 
above  the  eye.  The  vltrcms  pre-jure  )s  a  little  hlRhcr  ihnn  the  aqiiemis  pressure:  the  leni  and  Iris 
advance;  the  antcrinr  chiimlH,-r  In  shallow,  the  (iltrallon-anBle  Is  closed  r  there  Is  no  litjeellon  of  the 
episcleral  veins  and  no  escape  of  the  colored  fluid  at  any  part  of  the  eye,  even  after  several  hours. 

The  condition  of  the  flltraticm-Hnple  in  each  case  may  be  ascertained  by  freeiing  the  eye  while  the 
injection  is  in  prntTcss  and  dlvidlne  il.  (For  measurcmcnls  of  amounts  of  fluid  passing  through  Iha 
chamber,  .'^■e  nphlli.  IIct,.  1&87,  p.  iM.i 

prOTPfis  ami  little  iif  the  s]«?cial  eontiitions  which  disturb  it  in  glaucoma ; 
but  for  those  who  liave  iiivestigntetl  tiie  subject  thoroughly  in  the  labora- 


'  Leber  and  Bentzen,  Von  Qrnefe'.s  Archiv,  xli.,  iii.,  S.  208. 
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lory  as  well  ah  in  tlio  <x>il4iiI ting- mom,  the  evi<Ii>n(«>  i«  com[>le(e  that  reten- 
tion is  thn  09.4ciitiAl  fftrtflr  in  th«  morbid  prowsa. 

Fig,  1  (>x[ii))it(t  nn  iiijMion  t-xpcrinivnt  which  dciuonstrAti^s  in  a  striking 
manner,  lint,  a  Tree  ('.'k-a]ic  of  lluiJ  frcim  tlif  uiitcriur  t^hiunlHir  into  the 
episcterul  vctiuii!i  pli-xiis,  am),  m-cuikIIv,  ii  tutnl  urrt'^t  of  ti]i»  (M(«pc  vhvn 
the  aiigte  of  the  cliAnibor  Jit  cIomkI.  By  Vftn,'ing  the  [)n»6iirM  it  can  be 
t<)ion'ii  that  a  slight  torapre^ion  of  rh<'  fiUration-angle  not  niiioniitinp;  to 
chisuif  n-laiils  witlioiit  atreirtjiig  the  escape  uf  f}iii<J  from  tJie  cliamlicr.  The 
tiinuucr  in  whicli  tlie  fiitratioii-aiigle  is  closed  in  thU  experiment  cloiw^ly 
rese^niblo^  whnt  occurs  in  some  of  the  chief  fornw  of  glaueonm. 

Initial  Chavgen. — ^The  olwlnidioii  at  the  outlet,  di-wxiverable  in  eyw 
blimletl  by  glHUeonin,  explain)^  the  cxix^c  of  pn'sstirc  in  the  chatut>erK,  but 
it  does  not  reveal  the  Htartai^point  ol'  the  diireaw?.  What  causes  the  ob- 
struction? The  initial  causes  of  glaucoma  are  very  niiniei'ou'^,  and  it  will 
be  well  U\  descfiU'  firht  the  jsequeuw  of  oveiitw  iu  various  furiiLsof  sL-comlary 
glauoomu,  for  in  tiuT>c  the  niiiNitiuM  i^  more  eot^ily  dimxrnrd  tlinn  in  primary 
gluiKvimii.  TLf  i'f>Hi>wiiif|;  iK7<<'rtpl!<iiis  hr-  jiU  titkcn  iVnn  lu-tnul  tii«'»;  tlnj 
illu!^tnttluim  lire  rt-prudutt'*!  from  rameni  druvviiigs  of  actual  specimens. 
Tbc  uicthods  which  were  eittploynd  in  the  pro{>anitiuii,  uxniniDation,  and 
presen'ation  of  tlicee  specimens  have  been  deecribed  clsewhcir,' 


I 


CAraea  of  secosdabv  glaucoma. 
Annular  Pmtrrior  Siintchia. — After  rejieat*!!   iritis  the  piipil-iniii^in 
rcmiutis  widely  sidhcrcnt.     The  nurgei>ii,  fortsceiiig  u  glnut.'oiuutoqit;  uttuek 
should  tho  adhcaioD  bceomc  oomplete  tJiroiighcMit  the  cipclc,  proposes  iridee- 


Yvi.2. 


Ttom  uicyclillnjcil  t^sucondaryKliicoim  ri>llriwiiiK  ncglGcKd  ItlUi,— ExduiloooIUicpiiptl: 
accumulallon  of  tliilil  In  Ihc  |Knirrl<ii  ctianitici ;  dltiilateinenl  or  Uio  III*:  eltwun  at  Uic  nllratldO- 

toray,  but  ttie  patient  refuses,  for  the  tciir'iou  ii^  normal  and  there  in  no 
[tain.  A  little  lali^r  tlie  paticiit  retnriiH,  the  vy  Im-iu^  unw  hnrtl,  paiiifnl, 
and  injecttxi.  The  exclusion  of  the  pupil  ha?"  Ix'ei»me  roinplete.  The 
traiL^t  of  fluid  from  the  posterior  tn  the  anterior  ebanilier  is  stopped ;  the 


■' Anllwr'a  Loctura,  Appendis,  p-  1S2;  und  Uphth.  Hoviuw,  1^94,  p.  218, 


634 


GULVOOHA. 


irifi  is  puBfaed  forward  by  the  accumulation  behind  it ;  the  filtration-fugle 
is  abolished.  A  small  iridectomy  ia  made  at  oooe,  the  communicatioa 
between  the  chambera  is  re-established,  the  iris  retires  to  its  normal  poai- 


Fia.  8. 


The  nme  chuiges  u  in  Fig.  2,  together  with  complete  detachment  of  the  retlnk 

tion,  and  the  glaucoma  is  gone ;  or  the  eye,  being  already  blind,  is  excised, 
and  we  find  the  iris-base  widely  in  contact  with  the  cornea.  C-^ig^.  2 
and  3.)     In  eyes  blinded  by  this  form  of  glaucoma,  complete  detachment 

Fio.  4. 


1  u  «ra  blinded  b^  wcocdsr;  Elaucomn  due  to  sprous  cyclltls.— High  tenglon  due  to  Mroiltr 
<t  Mm  toMl  and  depoall  In  the  aqueous  chamber;  flltration-augle  diiteaded;  dl«k  deeplj  cupped. 
Vp^MandiMtMltaii  Hr.  UcU&rdy.) 

tf  4k ntina QBoally  supervenes  sooner  or  later;  and  tiltimately,  in  spite 
ot  Hw  donn  of  the  filtration-angle,  tlie  eye  softens  and  shrinks, — a  sign 
^^^oSuy  pnoeaseB  are  atrophied  and  have  ceased  to  secrete. 


ahAvcoxA. 
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Tolai,  like  fluDiilar,  pc^Urior  ^ynei^hin  innyload  to  B«oondATy  glnuoomm. 
Tlie  fluid  tlii-n  ut-cuinulalt^  bi>lim<l  lIk-  lens,  the  uiiit«d  iri»  ilu<1  k-uit  an 
driv^D  Ibrn'ard  logpth4>r,  nad  the  anterior  chamber  is  Almost  ooDipIct<>ly 
nlxtliehed. 

Strottit  Cuciitis. — The  iiiBaiiied  c!l!ary  IxkIv  |)ours  into  the  ocjuwus 
cbatnbvr  a  Diorlud  albumiuoua  fluid  wbioh  cacapes   from  the  c^'e  with 

ler  (JifNcnlty  than  tin-  iinrmal  fwrctiou.  It  iu^-iiniuh)t(«<  in  the  anterior 
lamber,  displacing  tlir  luiis  uiid  iris  backward.  deiMisiting  punctate  o]iaci- 
Ilies  ou  Deacemet's  mpmbraiic,  and  clogging  tlie  fillnition-aDgle.  The  tcii- 
sioii  of  the  eye  ia  increawd.  Puncture  of  the  oomea,  by  aUowing  tJie  tuxn- 
miilatcd  fluid  to  twajw,  rfilim'cs  tlx^  glauoomaUius  condition  at  onrc,  and, 
being  rei»eat«l  in  i-iw-  of  lined,  tttgcthcr  wltli  mcasurtw  diroctwl  agaiiut  the 
cauj»  of  the  cyclitis,  pEfrmancntly  cures  it.  If  the  t<;usiua  coutiaue  uore- 
lieved,  the  eye  bc^coniee  bliod  and  jireeeots  an  (.-XMivatt^iI  dtiik  like  that  fitund 
ill  uthc^r  form!i  of  glaurtinm,  (Fig.  4.)  This  form  diflt-rs  fruni  mowt  otheia 
iu  the  liict  that  the  auterior  chamber  is  deep  instead  of  shallow,  Ihi;  filtra- 

Pl9.  6. 


Fnm«ii  ert  toatby  crrlltli^  anei  reTcr/-8i«ntinn  nf  nqiienninftilTttrrniunnMBtiippremedi  aqueoiu 
cIibiuIht  empljr :  vlLrauuia  buily  ulniptilnil;  Wiuluii  luLiiumial. 

tion-angle  distended  instead  of  compressed  ;  the  retention  is  due  not  to  a 
namiu-ing  of  tbe  outlet,  but  to  the  abuoriiMLl  coostitutioa  of  the  fluid. 
(See  also  p.  G45.) 

Iu  higllur  degrees  of  (?>*plitis  the  eye  beoomw  soft  rather  than  hard, 
fur  the  secretion  prcH-esw  is  inijtaire<l  or  Mippressed.  Then,  together  with 
shrhiUiug  of  tbe  vitreous  and  degr^urration  of  the  leas,  we  have  oom]>lete 
al>oliti(>ii  of  the  lujueouK  diainber,  (I'^ig-  5)  In  siich  an  eye,  although  die 
filtrntion-angle  i^;  annihilated,  high  toui^ion  is  impossible,  utdess  it  be  due  to 
rupture  of  a  btu<x]-vesiiel  sud  outpouring  of  blood. 

Perforating  Woand^  ami  (Jiccrv  oftfir  Cbmwi  wifA  AiUfrior  Synechia. — 
The  aqueous  esc^apCM  Uirviigh  an  a[>erture  in  the  oomea;  the  iris  appUea 


6.^6 

itwlf  (ft  tbe  rornea  nnH  adhetee  to  the  wound.  So  long  as  the  wound  loake^ 
tlie  eye  moiuiiit  Hiift  ;  whvu  this  ceaie»  it  becomes  hard,  lor  tiie  flukl  hM 
DOW  DO  euSicicnt  uutlel  at  llie  filtration-angle.  Tbe  lois  19  sometimtt 
piisb<^  Ibrwnnl  so  ut  to  aboli^li  (he  nntttrior  cbamber.  (F^  6  and  7.)  If 
it  be  involved  in  thp  injiiri-,  the  ni(>1iiiv(l  rapsiulfl,  the  Icns-ftuhfltanw,  or 
even  tbe  vitreous  may  become  adlierent  lo  tlie  «>rn«il  dtulrix.   (.Fig.  ».j    In 

Fio-e. 
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rronancji  ti1ln<lMl  bpNconduy  lUneoiu  roUuYrlnc  Jafg«dvr»uitd  otconiw,  sot  ttta  In  at» 
Itnn— r(<rin&n«nt  «bolltIaii  tit  onwilnc  chtmber:  mvtm  la  nitntlau-wiel*  cut  off;  InnuDmuory 
•ludailon  In  (HMMrlor  diitiiiUir. 

cs  blinded  bv  tills  fonn  of  Bc«ondary  gliLtitH>nui,  dUiH-c-tion  nlira^  sbowa 
nbolitiun  of  tlii>  filtrntioa-iuiglc  b^'  disjilMt^moat  of  the  iris,  often  mu&nued 
by  inflammatory  eMidallon.  Here  again  a  damaging  cyclitisor  a  fistulous 
condition  of"  the  soar  may  ixMider  tlie  fve  |K'-rinanently  soft  iiisteail  ot'  bard. 
Stsphylnnia  n<9iuItiQg  iroin  dwlructive  diitcfiM;  of  the  tvmea  is  oft^-n 
asBOciatwI  with  bigh  tension.     In  nueheycs  the  filtnition-ttngle  is  abolished, 

Fio.  7. 
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Ttr/m  ln*Tft  bllnilnl  tirMMMiAiry  RUa4-j)niik  followloeocnlrBl  pcrTorklins  nlew  o/  coiDMk— Lena 
bdliennl  (o  corncnl  cicatrix:  pii]iIl-iaBreI»  ■illintvnt  l»  Inns^  BnieTJor  chiiiiib«r  abali>h«d-,  «M«a  la 
■UlruUoii-HiiiflHCiitofl':  11uldliii))il»DctllIi.posW:tiora()(i«niia  i-Iumtwr. 

for  tlte  iris  in  included  in  the  psondo-^omtn  and  there  is  no  anterior «liambor. 
(Fig.  fl.)  Unleae  tliew  is  a  leakage  sompwhere,  high  tension  and  propires- 
aive  diN>rganimlion  are  the  necessary  i\f«ul|jt.  In  some  ca8e«  tliu«  does 
appear  to  Iw  a  iwrsi»t*;nt  or  periodic  leakn^f,  due  probably  to  a  defect  in  the 
epithelial  lining,  which  in  the  normal  eye  kovps  the  omen  watcr-ti^ht. 
High  tension  is  then  cither  permanently  absent  or  occnrs  only  from  time  to 
time,  Huhaiding  when  the  k>akagi'  is  re-t^titblished. 
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Cataract  OpfrattonM. — Thp  secondnrA"  glaucomn  whk^h  oocasionanv  fol- 
lows Cfttamrt  i^xtnu-tioii  Uof  apet^ial  inteix^t  and  importHuoi>.  It  mav  occur 
diiriug  the  after-trpatinent,  or  after  rwwvery  i»  appareutly  t-oiiipletf,  up  e\-ea 


Flo.  8. 
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From  kn  ore  ■ITbcU.'d  with  nMondiry  nUiieom*  fDllMrtni  f^ietnw  nfenmM»ri(1  Icna  br  mImtiib.— 
STnerlita;  adlinltiii  of  ai|»ul*  knd  vltraoua  to  oomul  vlcslrJi-.  duauni  uf  tUlratlou-uiKlc;  <lnk 
dt«plf  cuppvil. 

after  a  good  result  hiw  bwn  inniiitn!no(t  fiir  years.     It  is  not  absolutely  avoM- 
abl*  by  any  particular  metliod  of"  operating.     It  ocours  alU>r  eimplo  exlmo- 

Pw.  a. 
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Fram  (b«ttTaofBchlldbllii'ledb]rM>eonil*tTEUtie»iakrvltowl[jg  dntnicilTe  nleanilan  Of  cpme^— 
Anlsrlnr  rhanilior  nhiillth^'l  m  in  Flit  T'.  leni  dliortanliell  Uiniiisb  t<Ib«iloii  with  (<flmi>>  mul  anlm- 
HWaU,  M|uritkin  with  niptiiir  at  M[ml«;  COFBSll  (UphjrlOIU  mnd  •tllArecmaTit  at  trJobi]  (tnlifrD- 
pMterloi  dliuuciuc.  thirti-oa«  lalllliattroa :  tiuwrtrm.  Iir*ntf«aviiin  ■iillllia«ttci)i  ilSjik  dccplr  cut^d. 

tion  without  iridectomy;  aft*r  cxtrardon  with  iridertoiny  or  preceded  by  a 
jirelimiimry  iridertouiy  ;  ant!  afler«?xtraclioi!i  in  t!iv«iiwnle.'  It  apiwara  to 
depend  iu  all  case*  ou  aoinc  inttTfcreiife  with  the  patency  of  the  filtration- 


1  HnUiuiin,  [Tubvc  UUucoin  in  njibakbcbm  Augon,  UBtUMOo,  Doipnt,  1989. 
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angle.     A  carefiil  ^linioa]  f'jcaminatian  Dsufllly  rvvoaU  m>di(>  entanglomeiit 
(if  tlip  iri-H  or  rapnule  in  the  war,  «r  some  oltstriK-lHrn  r>f  the  pupil  by  OH'tn* 
braiic  or  itifiuDimalory  vxmlution  ;  but  this  in  not  always  ra,  and  IJk-  vflVvfel 
of  siR-h  cutuplkittiotis  uit  tiic  tillnition-Hiiglo  can  evldom  be  made  out  in  tlie 
living  eye.     In  ttn  eyes  blindrd  by  this  form  of  tocondary  glnucoma  and 

Pi.}-  10. 


f-^ 


^ 


xs. 


anudor  otpKiiI*  i*rtly  raniored  with  e4p*u]6  forpep*:  nriiund  rifop«n«l  nn  lanlb  day  hjr  knock  on 
eyct  cidMd  rauT  niODlhi  Uler.  with  T  '3:  o<ini<«  lln*i)  bjr  irin,  ar^iiMag  blood'ftoL  Itifiumnalorjr  i 
cxudixlloD,  koil  lNi>nuitlcr ;  llItratlD'ii-Biigl*  clmwi)  *t  bulli  lidca.    (SpcvtiDca   aiid  nolo  (tum  Ur. , 
TnMt>«r  CallUu.) 

microsiKi[>i«ilIy  oxiiminwl,  the  filtratioii-Riiftlfl  wiw  plosrt!  in  the  neighbor- 
hood of  the  sear  in  every  <asL';  iu  ecven  or  eight  of  the  ten  it  vran  elosed  ab 
tJie  opposite  side  of  the  eye  also,  mul  pmhably  throughout  the  whole  eiivle; 
where  it  wait  not  elo^wd,  it  wim  bliicked  by  exudation.     In  nine  of  the  tea 

Flo.  II. 
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Betondnii  E^uctuuft  bflCT  extnutlon  o(  Kitlle  culnntcl.— Opcnllon  k  modifinl  Onwfr,  uiicumi^tl- 
flilri]  rolldWEii]  by  (llKhl  IrllU:  vliiun  eooiI  rur  Iweijly-iiiie  muitLlis.  Ili«u  ni|>id  fulure  wlthoul  mucb 
pMln;  T  +  :oKpaiil«  ullirrtnt  to  clwtrtx:  tlllniclon-ansle  clo«o<l  at  boUi  aide*.  (Spec lin»u  and  ixota 
iTom  Mr.  Ttwuhor  Colllnn.) 

e}'«8  tlie  eapeulc  wa*  iKlbereut  to  the  war,  anil  in  tlie  tenth,  from  whiiJi  the 
leus  hfid  been  removed  in  its  (n|mul(',llic  hynloid  wan  adherent  in  like  oiao- 
ner.'  The  aM-oiopaiiyiiig  illu^xnitiuiK  show  how  fiich  eutaofflemeDta  may 
lead  fo  Irartion  on  the  ciliary  proceswn  and  compi'(>.'%.iiou  of  the  liltraliuO' 
angle,  even  at  the  most  distant  \y&rts  of  the  dn-le.     (Figs.  10, 1 1, 12.)     For- 


)  TnMcb«r  Cu1Iiri«,  Tmn*.  Opblb.  8oc.  i>f  Uniud  Ein^om,  toI.  x.  pu  100,  1990- 
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tiinately, — for  thfy  an;  prwtent  uinre  or  less  in  a  lai^  number  of  well- 
operated  eyes, — they  do  «o  only  io  a  i*mall  minidity  of  casm.  Wheu  aa  eye 
ivhidi  preseute  iiu  definite  complication  of  this  kind,  and  which  has  enjoyed 
good  .sight  fur  niopths  after  the  o]>eratioii,  ultimately  liwoiaws  glmi«iraaUms, 
we  may  nauwimldy  oi>njectui-e  that  a  txaufijiarent  uiL-iabraiK-  wlui-li  at  first 
gave  no  trouble  has  letely  wntrapted,  or  tliat  it  htm  beconie  less  porm(»lile 
than  hefiire,  and  has  been  [Hiwhed  fonvani  by  u»  u»^iuiiulau'oii  of  finid  in 
tlif  vilnroiia  vbaiiibcr.  1  have  obtained  pnwf  of  such  uu  arcumidatioQ  more 
than  ouw  wliwi  performing  a  sclerotomy  for  the  relief  of  the  bigb  tciu^ion. 
On  th*-  witlidniwal  of  the  knife  but  little  fluid  estfapofi,  and  the  iris  at  f)n<w 
applies  it*elf  elosely  to  the  cornea ;  i>n  reiutroduciog  the  kuite  throng;li  tlie 
mme  wound  and  pamin^;  it  thntugh  tlie  pupil  into  the  vitreous,  a  giisb  of 
fluid  occurs ;  the  iris  retires,  and  the  eye  ]:■  at  otuv  tilacic, — a  proof  that  the 
fluid  vran  tmpriitoned  behind  a  pupillary  membraae. 

Vie.  12. 
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SecoDdsry  i:laii(i"Tn&  nnerSslTMltalCfWmMU— B«>ull  nropenUlon  Boud  fin  Iwotva  munUw,  UiCQ 
p»ln.  Inflamniiitliin.  Kiiil  Iijm  of  tMm;  lAlTntllloli,  itlik  ftiuiiil  Inlxi  decptjr  knd  vrlitcl}  <iz[«v»t«ili 
IrLatiid  byiilulU  ■dlienuil  lu  dcaUrlx ;  ffltnlloD-uiiln  ciuMil  at  boUiUilM.    (Spmlmou  <ui(l  DoUttRMi 

Mr.  Tr«»cIiGt  Colli  ui.i 
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Tn  dealing  with  the  glaucoma  which  follows  cataract  extraction,  onr  aim 
shoidd  b«  to  obtain  an  open  pu]>il  and  an  open  filtration-aiiifle.  Sometjoies 
a  free  division  of  the  pupillary  membrane  with  a  cutting  nee<lle  will  suffice. 
More  often  a  eelerolomy  freely  incising  the  angle  uf  the  cliamber  will  l»e 
neocieary ;  it  should  be  combined  with  a  free  division  of  any  pupillnr^- 
membrune  which  niny  K-  pn-jk^-nt.  A  rare  complication  after  cataract  ex- 
traction i«  a  total  and  pcri^istcnt  aUjIitlon  of  the  anterior  chamber,  with 
high  tension.  A.  ease  of  this  kind  within  my  kuowledge  was  re]iev(<d  by 
a  Bcleral  puncture  combined  with  pressure  on  the  cornea. 

Necidle  o|>enition«  aud  otJicr  simple  wounds  of  the  len»  may  induce 
glaucoma  in  various  wayi*.  For  e,\ample,  diu^ng  a  preliminar}'  iridectomy 
for  senile  cataract  the  knife  toncbos  the  lens.  Twenty-four  hours  later  there 
is  an  acute  ginncnma.  The  incision  is  btated ;  tlie  wouuded  and  swolk-n 
lens  presses  die  iris  against  the  eomca  throughout  a  large  part  of  tlie  rircle, 
It  ia  extracted  at  once,  and  the  eye  recovera  quickly,  with  normal  tension 
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axul  good  antorior  chutnbcr.  In  tliU  and  id  tb«  following  example  Um 
giiddcn  swrllint;  of  the  Icds  is  the  cause  of  tbp  glaucoma.  lu  a  Ixn*  with 
lamellar  cataract,  higli  teii^ion  sets  iu  after  Ibe  lirst  utx-dliiig.  The  leii^ 
a}>|)ears  to  be  swollen  as  a  whole;  there  in  no  «xtrmii>u  of  itf  subetance 
tbmiigli  tlie  opening  in  the  cajisiitt^.  A  si^intl  n«i?dliiig — without  lo-w  of 
iM|Uwiis— (jpcns  th«  ea|)HiiIe  more  widely  ;  nias*esof  lens-substauw  tall  into 
the  nntcrior  chamber ;  the  tension  aubstilee,  and  the  eye  recovcK  vitbout 
tiirtlier  dra^f'back.  In  one  io^tiuce,  M^bere  the  iHij'il  was  UiKlitatublo  by 
alro|tine  anil  the  catarai^lnuB  lenn  cxeejitionally  .-^niall,  a  sligbt  tiiiTlltiig  was 
fiiHowei]  at  onii>  by  ciini|iloti?  [>lug:^ing  of  tlie  pupil  by  tlie  ]i>fl.s,  with  Hovcra 
glaucoma ;  an  iridFctiimy  iHtiiiHhed  tlie  glaiiconiu  fnrthwitli.'  In  other  caaea, 
a^in,  high  teusion  sixtas  to  depend  on  blockingof  the  aDgleof  theaaterior 
cbaml>er  by  lon^^iilK-tRuoc  and  inflaDinuitory  exudation. 

Agaiu,  a  needle  operation  may  lead  to  glaucoma  thrtwjgb  the  ooctirrenoe 
of  iritis  uud  annular  posterior  synechia,  the  pupil-umrgiu  udiicriug  lo  the 
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S«ooni]Arr  irUdconift  kn«r  npfdU  nj<«ntlon  foi  cNlanu:!  In  wniiiDit,  Mtv«n  jntn  beAm  no 
AiiiiuUrpwIcrlurijnH'hlaL  kccuwulilion  Of  flutd  bcblad Itl* :  clonuc oJ  UttttlMi-uitl*. 

capMiIc  or  hyaloid,  and  the  iris  bulging  forward  against  tlie  cornea,  just  as 
when  the  lens  is  prcwnt,  (See  (Mige  G3S.)  A  timely  iridectomy  will,  uudifr 
laviimble  cinumiftunctyf  relieve  thi»  condition  uiid  save  &  useful  eye,  while 
a  long  cnntiniiftnce  of  the  glaucoma  will  loud  in  bliudtieiw  wilU  progressire 
distention  of  the  eye,  ultimately  dcniundiug  extbioiL     (l'"ig.  13.) 

Ih'i^ocation  of  th^  Lent  into  Oif  Ajitfrlor  Cfutmbrr — A  yotiiig  adult,  the 
subject  of  congenital  mal|H»^ition  of  both  lenses,  auffcra  no  pain  in  the  eyes 
until  one  day,  while  stooping  over  the  wash-hand  bwin,  ehe  suddenly  feels 
soiuetliing  wrong  in  one  eye.  Within  an  hour  an  iutenae  glaucoma  a  c»< 
t-abli^In-d  ;  the  lene  lies  in  the  anterior  chamber  ;  the  peripheiT  of  tbi-  iris 
is  visibly  in  («ntact  with  the  coraea ;  the  rt»t  of  the  iris  l>end*  Kbarj>ly 
bnckuiird  round  the  edge  of  the  leii&  Before  extraction  ran  be  performed, 
the  lens  slips  back  through  the  pupil,  aud  the  glaucoma  subsides.  The  djg- 
location  recurs  several  timii%  and  euch  time  witli  glaucoma  ;  ullimately  thflj 
leiis  i^  extraett'd  aud  the  glniK-unm  appiarg  no  more.     In  another  exampl^l 
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record  in  which  there  was  no  rise  of  tension  until  by  ihe  use  of  eserine  the 
iris  was  contracted  and  tightened  up  against  the  posterior  sur&oe  of  the  lens ; 
an  acute  glaucoma  then  supervened.' 

Not  every  glaucomatous  eye  which  presents  such  a  dislocation  of  the 
lens  has  become  glaucomatotu  in  the  manner  here  described.  In  eyes 
already  blinded  by  glaucoma  the  lens,  usually  de^nerated  and  shrivelled, 
may  fall  forward  through  the  pupil. 

Lateral  Didooation  o/  the  Lens. — The  eye  receives  a  blow.   We  find  the 
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SarcoDU  of  choroid.— Eic Won  on  KTenlh  dar  >A"  oniet  of  Inte&M  glanconift  wtlh  r«ry  ib&Uow 
■Dlerlorchuaber;  flKration-uisle  cltned;  r«tn)ce«loD  of  lem mftar excUon. 

tension  hi^h  and  the  vision  much  im[>aired  :  the  pupil  is  dilated  somewhat 
excentricallv,  and  at  the  less  dilated  side  tlie  iris  is  close  to  the  cornea  or  ia 
contact  with  it.  Behind  the  more  dilated  side  of  the  iris  the  edge  of  the 
lens  is  visible  with  the  ophthalmoscope  :  there  is  a  lateral  dislocation  with 
rupture  of  tlie  snsitensory  ligament.  In  a  cas^?  of  this  kind  which  ulti- 
mately came  to  excision  I  found  the  lens  jtressixl  ^^ainst  the  dliary  body 
and  iris  at  one  side  so  tirmlr  as  to  be  indented  by  the  cilLarr  processes, — 

■  J.  L-  MiD<:>r,  New  York  Urdioal  Jounial.  1981.  p.  194. 
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wedged  iu,  »o  to  speak,  between  the.  oiliarv  body  in  fitnit  and  tbe  oonsi^tfnt 
vitreouK  bebiiid.  The  filtration- au^le  a[»|x-ared  m  be  c]o»ed  tbroughoiit 
the  whole  circle  ;  the  vitreous  body,  tli(i|ila(*d  backward  at  the  on«  side  by 
thp  intruHiim  of  ttie  lenc,  was  apparcutlv  driven  fiinvani  at  tlie  other  where 
tlie  Hi)«|)eti»>ry  ligament  was  nipMin-d. 

Jutra-Ocu/ar  Tuviors. — San-uma  of  tbe  (.-lioroid  slmust  alwayn  leada  lo 
glaacoDui  if  oxoision  be  long  dolayt>d.  The  glaticoiua  is  uannliy  of  a<itte 
type  and  plowly  resombleB  (he  priman-  form  id'  the  dLsease.     If  tbe  eyt-  Iw 
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Mfcoinanf  olmralil.— KzcWoD  Ob  •Isthda/O'r  glwicomBiaiu  kiueki  intmiloa-«a|I«  eloMd:  the 
■nKuUr  bend  In  the  Irl*  tbow*  Ibo  painl  lo  which  Ihe  Glllarf  proMHM  «xI«bi1i«<1  wboo  lli«  glauoona 
wuulU  height.    (Mr  Hmlgn'm-uc.) 

already  blind  and  tho  media  cloudy  wh<>a  tbe  patient  first  comes  tuider 
noli<'e,  tlie  wndition  may  Ik*  tndiatinf^iiyhable  rn>m  acute  primary  glauctima. 
Tlift  cinti^t  of  the  Rlaiicoma  coincides  in  [loiiit  of  time  witli  a  forward  dis- 
ptaix-meat  of  tbe  Ictis  and  iri.-i  and  witb  a  cuu!K.>qucat  clu&tiru  of  tbe  filtru- 
tiou-angle.  If  an  eye  containing  a  iiarcx)raa uf  the  choroid  beexci^  wliile 
the  tension  is  still  normal,  tlii'  tiltmtioii  an^l^^  will  be  found  open  (Fi|?.  15) ; 
if  during  tlieglaiiottmatniisattaek,  fliwied.  (Figs.  16  and  17.)  Tbe  advance 
of  tbe  U'riK  is  not  due  to  dircti  pnteurt-  by  the  tumor,  lor  in  many  casc«  the 
tumnr  U  far  removed  from  eontnef  with  tbe  lens.  (Fig.  17.)  The  process 
jpoirs  to  be  as  followB.    The  growth  of  the  tumor  causett,  probably  by 
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obetniditHi of  tlivchomiUul  va[u,'au  out]HHiriiigof  »eruin  from  tlip choroid; 
the  retinu  U  dtdivlutl  lltoivliv  ntid  ilrivi^-n  iiiniird  ii]H>n  thv  vitreous.  At 
first  tb«iv  ii;  rto  <li'«(K>\-<'rnMc  Hoc  of  tcusinn,  for  tho  ritrajus  nukce  rootn 
fnr  tliL-  iulrusiufl  by  parting  witJi  Ktme  of  itt  fliiic)  thruii^  tJit'  bralciitl  into 
tlir  uqu«oiis  chamber  and  m>  out  of  the  eye.  (See  poi^  630.)  Later,  when 
the  vitret>ii»  lluid  h  nearly  nil  goiie  aiul  tlie  retina  U  Ibldcil  t>igi>th«r  In  tlw 
axU  of  the  eye,  further  couipeusatiun  becotneti  unpa«iih)e ;  then  the  U 
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QUoma  of  iciliu— MconrlwT  Blwicova;  BUnllMi^nJtJ 

«liary  processes,  and  iria  are  driven  forward  by  the  sut>retiRal  dropsk^ 
irflWion,  tlie  filtration-an^le  it  compressed,  and  the  gUtueutua  bi^iua. 

The  extrt'uiy  forward  iliKplawment  of  tlw  lens  whidi  is  commonly 
present  wheu  the  eye  is  exciwd  hiw  often  disapjicnnil  when  it  is  opra^  for 
examlniilioii  after  llie  necitaary  Iiardeoiii^  prDOCSs;  tho  slncki^mu};  of  ibr 
globo  wliirli  oociire  after  exc.-i«on  ]>emiite  the  lens  to  retire  to  its  norouJ 
{Kwition. 

Glioma  of  tlie  reliiia  itfiiially  lencU  in  like  manner  to  an  advancv  of  the 
lens  >Yitli  el'wun-  of  tltc  filtrntion-nnglc  and  a  i^imultancous  on»ct  of  h^li 
teii»4ion.     (Pig.  IS.)     The  glnuooma  u  commonly  of  Ic^  violent  ^-po  than 


>  Fticbt,  Dm  Smcoiii  it*  TJtmO  TrkIim,  VWtiu.  1S82,  S.  310. 
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at  indiioed  hy  rhomidii)  Itimom,  pntbaWy  hecaiiw  tlie  choroidal  cirrnila- 
tioa  is  not  liiwctly  obstrurtixl. 

Tamon  of  the  im  occtisional ly  ituliux'  gluti':^>ma  by  dirvct  tilocking  of 
llu!  filtmtiou-fliigle.     (Fi-;.  19.) 

Infiamtnatorff  and  S-fatu  Unulationg. — Inllauiuiatory  exudation  iuto  the 
tujuvuiis  c'lmiiil»or  iii*  a  faiii*e  of  Jngli  ti^-tL-^ifiti  Iiiw  iilnsidy  lieeii  ivlVi'nxl  to, 
(Pugo  635.)  KxiMlAtiiiiLii  uiiii  tlic  vitreoui*  vtiamlifr  arc  alxo  i<t>nit^tjti](r^  IbU 
low«I  by  hiph  tPiif^inn.  In  siioti  (usi'tt  tlic  tlcptli  ni'  the  anterior  uhaniber, 
if  at  all  an'ectiil,  is  ihrniniMhcd  ruthca-  tluui  iiiriva-tcil,  and  the  <x)nditiiHi  may 
bear  a  close  resemblance  to  primary  ^laui.'onia:  indeed,  sotue  of  the  enbt.'S 
which  vie  call  primary  are  probably  dc|K>ndetit  on  fHiitiinus  of  thiH  kind. 
(See  page  649.)  Inlliuiiiualory  t'Kiidatiuii  piavs  a  pari,  morwiver,  iii  most 
of  the  condition:*  ainaidy  dewTilNxl :  xliellier  u  part  of  the  initial  disorder 
or  a  cuuiH.tpK-uw  of  the  glaiiiximutoua  coinplicatiou,  it  oggravatud  uud  per- 
petuates IIk'  diQicuIty  of  iiltrutiuu. 

Fia.  19. 
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'mnarortrtiknacniairlwdf  bloaklos  tlUraUon-anElc.— itocaTiiUrygkuconia.  tHr.  McaMdy*!  Mua.] 

hilra-ontfar  hmiorrhatfr  is  soniclitucs  the  ^tartiii^-point  of  a  ooitdilion 
clos«ly  reecmblui};  primary  glauwiuu.  (Page  649.)  It  is  oIsi>  a  cause 
of  i^uddeii  high  tension  in  eyes  previously  blinded  by  irIdo-ryeHtis,^-<'yeei 
with  a  clufHHl  pnpil,  a  rtUrimken  vitnxHut,  a  d(Haebtf<l  ri'tina,  aud,  until  tlie 
Dionicul  of  the  heu»trrliaj;t.',  u  siibiiorinal  ti-niiifiu. 

OJctouui  uMf  Aniiiitkt, — Tin:  gluueoiuu  occa*ii<>nally  nwt  with  iu  eyia 
whidi  pmtcnta  jinrtiid  or  lotid  ab^cncv  of  tlie  iriM  is  not,  «trietly  xpenkiug, 
BGCondary,  hut  inBy<H>nvfai«'ntly  U>  montionwl  liciv.  It  foruift  no  exception 
to  tlie  rule  (liat  high  ti'niriftii  dciM-nd-i  on  a  blufked  tiltmlion-anglo.  Tiio 
Iris  in  such  ej'cs  h  refiret'entcd  by  a  rndiait-iilary  niKlide,  which  is  not  vu-ible 
tJinHigh  tlie  oornea,  Imt  wliicli  when  |>iishi'd  fiirward  li^Krlc^  thfl  {iltralion* 
area  and  adhereti  to  it,  tis  doei  the  ba.43  of  the  norniid  iric4  in  other  t-ams. 
Moreover,  Iti  un  eye  blinded  by  high  tension  iiQcr  tlie  evidHion  of  tlie  whole 
iris  by  ati  injury,  thu  lips  of  the  ciliary  prtx^ceecii  were  found  adherent  in  thu 
same  situaliou.' 


'  TMAcber  Cnllina,  Aplitli.  ItevUw,  1891,  p.  IQl ;  knd  Tnute.  Opiith.  80c  of  Uniud 
fiiagdvni,  1803,  vol,  xiii.  p.  1S4. 
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bppii  fotinil  to  (lo[»rH(l  (tn  alfc<piice  of  llu'  filtrHtinn-nni^lc.  Tho 
a«llie^nn  of  iris  ami  «'(>mm  In  In-n'  {tniljiihly  a  fault  of  iJeivlopiiMU- 
io  tbi'  scpsnitioDor  Uii;»o  struc-tun.« — rstlicrtluin  a  prwloct  of  <lt<etge.9 
tliesG  e\V)i,  lJ)ouf;li  iJio  iiiigk-  k  oloMtl,  (lit-  rt^-t  of  the  anlrrior  clambffi 
generally  dit-'ptutd  ;  the  fluid  tuvuniulatc^  in  tlie  aqueous.  Dot  in  UieriiRt^ 
chambpr.  TliU  gbows  llial  Uie  priiunrv  obstructioo  u  at  theoutlStil 
aijucuus  c-liiualicr.  'tbs  enlargenu'uluf  the  vyi'utiiunButluf  Ukid 
proHure  %ritiiin. 

Ofhfr  ifimrdn't  of  thf  fjff  than  these  lucntionwi  above  may  httaii 
in  asMx-iation  with  glauooma ;  tliey  do  not  ueceesarily  stand  to  ii,  in  lU  i 
in  the  relation  uf  cniiae  tt»  effect 


CAUSES  OP  I-RIMARr  GI^nCOMA. 
Tbc  oatiMS  of  primary  gtatininui  arr  ninm  (liffit-iilt  to  tnuv  thm  I 
(bo  IbniiH  ainiuly  tlc^Tiljctl.     lu  oves  btiu<)L-d  by  tin.-  di^«'^f  wi-  Iiik)  < 
]on-tiig  tiigiiititmiit  oondition«.     Tltc  filtratioD-ui^Ic  is  m-arly  always  i 
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FfDixiItiQhealibreinmuttaptccfcalkiiiMiacedllflr-Wfeii;  fdreoav^'taa  vmi  Flp.3Kl 

Pio.  SI. 


Pmu  ftn  «;«  t1ln<t«d  bjr  primary  BUiirom* :  Arum ;  rt^cni.— Olllarr  pwioi**  (woUM  Ukd  I 
lri>-bMvpnu»dB(nliulooraakbutnot  ■dbctcDilolL 

whm  not  closed  it  usually  showg  si;;ns  of  oompnssion.     In  rmeat 
tris-hftse  Js  me Hy  pressed  a^ciiiu^t  the  eiimeo  and  ligamentiiin 
(P!;^.  ^1) ;  iu  old«r  cases  it  \a  generally  adherent  (Figs.  22, 23,  and  *24i 
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often  much  ntropliicNJ.  The  adhesion  \'anK<  tn  extent  in  diffi'rent  ey&t  and 
in  «lifl'fn.-nt  jiarts  of  the  same  eye,  being  soniPtinKs*  one  millimetre  or  nwre 
in  width,  wnietimeK  mi  iitiglit  aa  to  be  easily  ov'frl<Mikt<d.  (Fig.  23.)  The 
citiar)'  proucsKM  in  rcccal  uuca  ari:  enlarged  ami  udvunccd,  and  sliow  fiigna 


Fto.  22. 
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fnm  •■!  eye  bllndod  by  prTmary  claDMnui;  MvUi  duwton  aboul  twolie  nonUii.— FlUratlou- 
•ngle  44(»ocl  b)r  ■dhnlPD ;  cillwy  jkroccaM  moulded  Into  ■  trcdcw-llkc  (arm  b;  coraft*miaa  bclwvoe 
ten*  vol  Irl*. 
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rrom  >n  «)«  btln<)ed  by  )trJa«nr  lUucnaia:  cbronto;  duiMlon  abnat  Dm  rvan.— 1rl»<itai  ftnd 
fl^mcDlum  pectjiiatuin  adhertDt  onl;  la  a  vary  aniall  axlsnl;  a  vary  much  wldoi  adhoalan  cxUa  at 
Dm  oppMlM  aide  t>t  tbo  cyv. 

FlO    24. 


Tnta  an  «ye  bllti'lc'l  bjr  prtmarynlBueoina:  ehrnDlc;  duration  niintii  twotro  manlha. — tria-tMM 
adlirrtnllAOiinipnt  illlaryproctaiCT  slropblMl,  Thu  eri' wei'l  blliii!  umilually,  without  pal*  OTNd- 
o«m;  tillmirnrDrGmonLlii;  palti  and  rcitiiom  fur  Ihnw  wecki  before  excIeloQ, 

of  having  been  Hqiicew-d  Mnw^ti  thp  iris  ant)  the  lens.  (Fiff.  22.)  Viewed 
in  tran-iverae  jieotlon,  tliev  pri'j'cnt  an  incry-nxo  of  tliickn«*s  also,  the  inter- 
spaces being  narrowMl  or  [tartly  ohlitfTatwl .  Tn  ca»^  of  long  <%tandinfc  th^ 
»re  mually  atmphiecl  und  retrnrt«I  (Fig.  24), lint  have  oftwi  li*ft  an  iinpreas 
in  the  base  of  the  iris  iucvidenceof  their  previoiut  turgcsccno:  uud  udvaocfr- 
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ment.  Betwwn  pxtreme  hyjwrtropliy  iukI  cxtifmc  Rtn>|thy  th^rp  may  be 
any  degree  of  ealargwnent  or  shrinking.  TW  miliary  mti»cle  sburen  iu  these 
changes ;  at  first  it  is  drawn  forward  witJi  ttio  ciliary  proc«s«f?s,  later  it 
n>tnu't£  aud  atrophies.  Tht?  letis  utiiinlty  lies  nearpr  to  tli^  cvraea  than  in 
uuriual  eyi.'s  at  tbe  ^lame  period  of  life.  It  is  sometiiufia  in  cloiw  cuniact 
widi  tl>e  iriH  and  citiary  pro<?eitAe.'<,  but  more  often  separaU.x]  ti  littlv  frota 
them,  for  it  recedeii  wlii-n  tlie  eye  in  bisected.  IIa  rflatrou^  sliotild  be  studHtl 
in  the  frozen  glolK!  imniediatoly  atU>r  it  i^  divided.  In  some  cast^  there  i» 
a  innuifc^^  cliHpnipcirtioii  betnxim  Uil-  size  uf  tJic  ]viu>  aiid  tlie  sloe  of  tbe  eye 
which  coDtaitLS  it.    (See  page  652.) 

Those  changea  shou*  that  pritnanr',  liUc  secondary,  glaiK-oma  is  essi^miidly 
a  condition  of  "  retention.''  The  iinQu-diate  b^'sl  mii^  uf  th*.-  n-tf^'iiiiuQ  is 
preMtirc  of  tbe  eitinry  {>roi'«sees  against  tbe  ba?e  of  the  iris,  and  conivquent 
oompt'c»>it>i)  (ff  the  filtratioii-an^le.  Tbe  dL4|)liux-nHuit  of  tliew  pnru  re- 
sctnbKw  tJu>t  wliicli  is.  cet  ii]>  whon  we  artifioiiilly  rai^-  liic  privsitre  in  iho 
vitreous  ehamlicr  slightly  abow  that  in  tlie  aqiieoiia  cliainber  (see  pn^e  632), 
and  is  nlmotrt  ide-nticul  ^vitli  that  wbirb  Ls  indiK^l  by  tlie  growlli  of  a  rho* 
roidal  ttimor;  but  there  ii;  no  groH8  twion  to  account  for  it.  The  initial 
cAns«6  can  only  l»e  diBt-ovcred  by  ctoecly  ribfier\-iiig  tlie  circumstances  wbit'h 
attend  tlie  onset  of  tlie  disea^  and  the  cooditiuus  wbti'h  appear  to  render 
certain  eyes  especially  liable  to  it. 

The  usiud  firritltiy  ca>u*rti  atv  diM^irbauocs  of  tbe  circulation  which 
congest  tl»e  internal  v(«.'««U  of  the  eye.  The  pmii»pomlion  di-pciid«  on 
etnictnnd  peeidiarities  or  cbiin^:(  in  the  eye  which  briDg  the  lens  into 
closer  relations  than  usual  with  the  parts  aroiiud  IL 

Omgettiot*  of  ihf.  Vv<al  Tract. — Tlie  common  aittecedeDt£>  of  glauconia- 
toiia  attadcs  arc  exposure  to  cold  aiid  damp,  fatigue,  hanger,  loss  of  «1ee]i, 
depn^^ing  emotion,  cotisttpatiuu,  he[>attu  deraiigenient.  beart-n'eakiMaa, 
bmijchitis, — iu  abort,  varioiti  amditions  whic-h  disturb  the  dmihitioo  and 
congest  the  venous  e^fti'm.  Thecoi^-^tion  ixo^Vn  manifest  in  tbe  tvm)X>nl 
veins.  The  inflncnCT*  undt^r  wliii-li  i\w  milder  nitnekn  «uWtde  arv  thcMe 
vhich  relieve  eongestion,— namely,  warmth,  nst  in  bed,  sleep,  fiiod,  pur- 
gation, and  so  forth, — and  the  suddenness  and  compteteness  vith  whieh  they 
aabeide  sliow  that  the  hypenemia  of  the  eye  is  originally  of  coDgesdre 
rather  than  infbmiuslor^'  t^iie.  In  severe  attacks  the  congestion  monnts  to 
an  aeute  inflainiuatory  tedema,  ditTering  from  an  ordinary  inflammation  in 
that  it  nrver  ltnd»  to  5up{Hinitioii  bihI  yields  but  Hltle  plastic  e:cudatii'« 
A  ebunicteristiv  of  the  eondittuu  i»  that  it  perpetuates  and  intoneiBcs  itecl 
in  a  vicious  circle.  Tlie  ttirgid  tdliary  processes  press  agaiu)<t  tlie  base 
the  iriji  and  narrow  the  filtmlion-an^^le ;  the  escape  of  fluid  ig  rotard«l.  and 
the  intra-ocular  pressure  rises ;  tbe  increasing  pns^ure  hitiders  the  flow 
of  Uood  through  the  choroidal  vdns  and  augments  the  Bwelling  of  the 
prOoccMs;  this,  in  ita  turn,  increases  the  conipn^biion  of  the  6Itration-ai^le. 
A  typical  acute  glaucoma  is  an  inllaminaton'  ili5ii>a.'«c  in  tlie  same  ecose 
a  strangulated  hernia  'a  to,  but  not  utbenTiM: ;  it  exhlbiu  an  acute  < 
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tion  of  the  <;irciitatioD  which  cau  be  ciit  shoi-t  by  removal  of*  the  prensure, 
and  in  do  other  way. 

The  initial  (listiirlance  of  t]i«  dn-ulatiou  may  arise  fi-om  hvsi\  as  well 
aa  frnm  KvaU-uiic  i-Jiusis, — e.g.,  from  cuutiisitin  of  tlic  head,  fn>iii  (H>i]tu»ioa 
of  the  eye  wltlMJut  tliwovcralilf  Iwioii,  or  frtmi  u  trivial  bum  or  ubrasion 
of  tJic  cornea.  When  glftiicnma  follows  stich  au  injury,  a  prMliH]joii<itioQ 
to  it  may  y^'iierally  be  a:s«iim4^I.  and  is  somt'timeg  demonetniled  by  the  oub- 
aequcut  bchav  iur  ol"  the  fellow-eye. 

In  a  certain  group  of  cases  glaiiconin  <le|ieiul8  on  tlitifnae  o/  the  hlixxl 
or  hfootl-vi'iuii'fti  h'Oiling  to  thromlKisis,  hemorrhage,  or  nioi'bid  exudation 
in  the  «ye.  >3ii(rli  lusi-s  tihotild  lie  diMtiugiiiKhul,  if  possible,  from  thiise 
nhich  are  strictly  primary,  I'oi*  their  tn-uttut-jit  will  othcrwiiii;  be  a[it  to  end 
in  unexpected  failure.  The  distiuctiou  in  ofWn  difficult  to  nialce,  however, 
for  the  glaiiooiiifl  closely  resemhlL-s  a  primary  attack  ;  th*  excels  of  fluid  la 
in  the  vi(re<jii!(  cliainlx-T,  the  Itma  is  muiv  or  liw!«  jiiiittied  forward,  SLid  the 
fillratiiiu-angh'  i«  coiujiriswwd  by  tlic  ciliary  proceaaea.  (The  aiiggt^liou 
tlmt  [irinmry  j;hiii'''"ii'i  di-jM/inIs  on  oti-hii^ion  of  the  vort<'X  vein.*'  is  oer- 
tatiily  not  «nn'<-l  for  the  gincraUty  of  cases.  Tlnrieeu  glauconintotM  eye«, 
mierosco[)irally  examined  by  me  aud  corujiunxl  with  eix  non-glaiicomatoug 
eyes,  showed  no  iliptim-tive  rhatii^cs  in  the  vortex  veins;'  and  this  observa- 
tion has  been  iade|>endtiitly  oouflrmt^l.') 

DiUdal'um  of  the  PujjU. — Till*  application  of  atropine,  honuitropiue, 
cocaine,  or  auy  other  my<lriiUic  is  apt  to  aggravate  an  inripient  glaucoma, 
uiid  may  even  light  up  a  strvere  attack  in  an  eye  which  has  previously 
»hon-n  no  sign  of  tlic  <lL»'use.  When  the  (iliratioa-aQgle  ie  already  narrow, 
the  peripheral  folding  and  thlcheaing  of  the  iris  which  occur  with  dilata- 
tioD  of  the  pii|iil  may  «tit!i<.'e  lo  btnek  it  enlin-ly.  Forlimately,  the  timely 
use  of  a  myutk-  will  ofteu  undo  the  miM-hicf. 

iV«i«tyjo*Wori. — The  (flii-HT!  vuuiuerated  above  are  obvionidy  iii8ufnL'i(.'iit 
by  tlienir^K^w  to  explain  the  ociTin-rentx!  of  ghmcottut,  for  llu-y  iire  jiri'^cut 
in  iuniinierabie  |)«?rsons  witli  no  sueb  result.  When  they  indiiee  glaiimiua, 
tJicy  generally  act  in  conjunction  with  die  pretlispo^ing  inl^iicnecA  dc'rrribed 
in  tbc  Ibllowiug  |)aragrapbs. 

Injiucner  of  Agt  and  Sex. — The  following  {ads  were  deduced  from  the 
Bystematic  tahulalioii  (jf  one  tlionsyind  eases  of  primary  glauwma  oUen-ed 
by  ophthalmic  surgeons  in  the  United  Kingilnm,' the  figures  represcntiug 
llie  fr(K[ueiii'y  nt  iIh*  disease  ii»  actually  met  with  being  mljiuited  by  m«uis 
of  life  tables  to  Uie  numltcrs  itf  persons,  male  and  feniule.  living  in  each 
period  of  life,  8o  as  to  show  the  liability  bolonging  to  eaeh  life-pcrind  and 


t  Bimbiicheriiutl  CsCTiiiak,  Yon  Ursvrc'n  AtcUv,  iXiii.,  li.,  B.  I. 

*  Author*  LcelurvD,  p,  I2B. 

»  Stirling.  Kor.  L.nid.  Opbtb.  ir-<p,  Rpporu,  vol.  xiii..  Pwl  IV.,  p.  421. 

•Tnui*.  Ophtti.  Soc.  of  Unit»il  Kingiifm,  vol.  vi.  p.  29<,  1886.  Set-  bUo  gUlitliui  1>y 
KnApp.Tmni.  Amrr.  Ophth.Koc.,  1R89;  h.v  Xtubiuser,  CttntroIMfttt  f.  Au((cnheilk.,  1694, 
ft.  13  ;  snd  bv  Z«&ttnn;cr  mad  Vatry,  Arch,  of  Oiitith.,  »xir.  »,  1885. 
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».-<.*.      S»    S^iart,  Fig.  25.)    J«o  other  gtatistics,  eqnallv  ey- 

.   .. ,  ^,    w-ii  .■.jilwftnl  on  so  large  a  scale. 

'-f    :i<.i..:)v    V  -iROBuy  glaucoma  is  extremely  slight  in  rhildhwd  aad 

:   <«akU^  JKtvifcw^  throughout  life  op  to  and  durii^  the  an^sz 

.-rv.-«^-.     -  .    1*  *«  vMUfs  from  sixty  to  seventy, — and  probablr  u>  a  s^ 

--^x.r'     a::.    M'  'iK(v  b  evideQce  to  show  that  our  regiateis  do  doc  *ie~ 

.^.       ..^-Mww  'iw  relative  frequency  of  the  disease  in  the  veiy  <M,  wb:^ 

^-..  ■.:>  -^»«.ti».  ml  to  present  themselves  for  treatmmt     At  sixn--£n 

-.  ^  ,i   <w^  IK  hundred  times  greater  than  at  fifteen,  and  more  than  twin 

«.  .Ti«,.  -«.  it  x«v-tive  years  of  age. 

■~,^  -iioi'uv  of  feuialei*  is  greater  than  that  of  males  in  a  ratio  pfofaabcy 
iv\-<K  #iv  «■>  five.  Thid  extra  liability  pertains  to  the  whole  of  hit. 
vvi.t.  wrfaaikt,  the  periods  before  thirty  and  after  serentr,  omoenun^ 
»-is.a  liie  «.laia  ar*'  '*"■'  ^*^^  *<*  justify  generalization.  It  relate?  markedly 
^.  T!h-  si-iitf  ixHip-stive  forms  of  the  disease,  not  to  the  noD-oonge^an'. 
tV  ^r»t»i»T  in»tal>iHty  of  tlie  vaso-motor  system  in  women,  and  e^msallr 
till-  vtk^Hilar  diHturlxmet'S  «)nnected  with  the  generative  srstem,  may  ei- 
jtlain  ihi»  lUtK'retuv. 

rik'  wtUimK'iut  iiiorcaae  of  liability  thronghont  life  appears  to  depend 
maiiilv  ,>u  ill*'  i\>utinu<uw  growth  of  the  crrstalline  lens.  The  coniea 
;itiaiii>  Us  luavimiiiu  diameter  as  early  as  the  fifth  year;  the  globe  i£  fiilly 
i;i\.wti  at  lU*-  UyituuiiK  <»f  iwl"lt  lif*.  '^  ^o'  earlier;  bat  the  Jais,  so  !•>€« 
a.-.  It  ivmiiiiw  ht«llliy,  wnitimics  to  grow  from  youth  to  old  agCL  Dnrinz 
ilio  i;.ii%  vt-wrn  MwtvH  twiuity-five  and  3ixty-fi\-e  it  adds  about  Mke-teoth 
I,.  ii«.  Jutiiu-tcrs  Hwl  oiic-thinl  to  its  volume.'  Consequeutly,  as  age  ai- 
\aiu.-..  u  I'li-'iAwlii-!*  nmn'  aiirl  more  on  the  space  in  which  it  lies,  its  mar- 
i-ni  .^.|mnl;  iiiU'  I'liwt'P  n'liition  with  the  ciHari-  proee^es  and  its  anteri<:-r 
-.(11  lih^-  ^n'CiA-Jii-hiiiH  iH'iirer  tn  tlie  coriK-a.  Tlie?e  physiolf^ical  changes  are. 
.1-.  t  iiiK-,  is'ioittiloly  (-(impatihle  with  the  integrity  of  the  eye,  btit  ih^y 
.«.iii>iii.K.<  l«»*-  llw  limit  of  safety.  If  the  eiliar>-  proteases  have  noc  soffi- 
,  „  1,1  ,,^t,v'  m  llu'ir  ilisiKiHal,  they  are  apt.  espet-ially  during  period^,  of  mr- 
l■,■■■l^  u,'.',  w  pw'^''  «nni"«t  the  irb*-ba.-^>  and  compress  the  filtratk>n-«iigk : 
wli,ii  il.,-  idilfiii'i'  i'hmiil>er  [jpcomes  unduly  shallow,  the  iris,  especially 
vsli.ii  itii,  k^■»l■^l  I'v  dilatation  of  the  pupil,  is  apt  to  block  the  outlet.  In 
\U^  n  t\  iln'  I  mini  wing  nf  the  circumlental  space  and  the  shallowii^  of  the 
,in,  ii.K  .  Ii  iiiiUt  wliii'h  accompany  tlie  ad\'ant'e  of  life  involve  an  increasing 
li.i'.il'n  \y'  i'lmn>»mii. 

\\  nil  >!«■  iiilvHiiiv  <if  life,  moreover,  the  tension  of  the  aonula  dimin- 
,  .^  y  ,  ,|„.  ii-m  ^iiiiis  in  size  and  lo*es  t-la-ticity  the  zi^uula  fibres  hare 

4  iniK'in'  i-'tl'  '"  I'l'idj?!  and  a  lesrseueil  tracti-tn  from  the  tens-capsule. 
\\  I.  ,,  1  4,. mil'  rv>'  ii  ln!*<H-t«l,  theten^e  zmiula  at  '^nce  reads  on  the  contocr 
,1  I'l,  I'U',  ili.ii;i;ii»K  the  ciliarj"  Ixwly  inwanl  and  increasing  the  enrvatia* 
.,   itix    ^.-iin.i ,  «h«'i'  ""  "I'l  <^yP  i-"^  similarly  trwiU'd.  there  is  much  less  oi 
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tbui  dUplacpinent,  for  tlii'  zuniilu  U  comfiumtlvvly  <>lu('k.  T)h-  loiss  of  tiii- 
sion  ill  the  zoDula  diminUbcs  the  Mtnbility  of  tlio  k-iis  nnd  reuilcis  it  moro 
liable  tuduplafvoicnt  fbrwai'd.'  Id  some  eves  blinded  by  glaucoma  the 
tciuiuii  tt'  Uie  zonula  sextos  tu  be  entirely  loet,  and  iiometioies  after  a  5tK<- 
ce<tsriil  imlivlumv  tlii.-  l(in];-(i>ulii)iKH]  ttliallovviieM  uf  tlie  aulerior  diaiulier 
sliows  thut  it  is  vfry  low. 

The  shallow  anterior  chamber  roninion  in  primary  glancomu  in  n«t 
neccse«rily  due  to  displacwneut  of  tbe  leus,  lor  in  old  age  tbc  chamber  is 
nonuaily  shallow  by  reason  of  the  greater  thickness  of  the  lens ;  but  m 
many  caae^,  eflpecially  of  the  acute  kind,  the  l*-ns  is  ceMainly  dt^placMl,  tor 
when  the  attack  pattsei  off  the  cliaml>er  t)«>[)eii)).  This  iudicati.-^  uii  accu- 
mulation of  fluid  iu  tbc  vitivnutj  chamber.  In  the  uormul  eye  any  exce^ 
of  fluid  ID  tlic  vitrmu4  t^^ti  muHly  i-«<-u|ic  into  tbe  n<}iieoit.t  chaDibcr  {fee 
pflge  630),  and  during  tlw>  growtJi  of  choroidal  Himors,  an  vrc  liavc  itera 
'  (|ngv  ^i)i  much  of  tlie  vitreous  fluid  e«ca{ies  in  tliii^  way  before  the  leJ» 
becomes  ijis|ilaccd.  It  wouhl  seem,  therefore,  that  in  eyet>  i^uffbriug  from 
primary  •rlaiietirua  there  I:*  frrt^iu-ritly  noiiie  s|>wlal  condition  wbich  biuders 
thp  trnniiit  nf  tliild  from  tlie  vilroinis  to  the  fl4jiirtmfl  chaml»r.  Changes  iu 
tile  hyalnid  mt-nihranp,  in  the  vitreous  tistiie,  or  in  the  Diiid  it-vlf  are  [x>>i- 
iiiblc  im)>rilimrntM  to  tillration,  and  in  eyes  hlindnl  by  glauix>ma  we  otU-n 
find  tlic  hyaloid  and  the  septa  of  the  vitreous  thickene<f  or  coated  by  albu- 
mbous  coagula.  In  many  ca^ee,  however,  es[»e«ally  of  acute  glaucoma, 
the  nt^ieuniiilation  of  fluid  behind  tht.'  Iciiii  st^enni  ut  l>o  due  nitlier  to  olHlnu<- 
UoD  of  iJie  fta-uuikntal  a|)ai^c  by  the  a\v<dk-ii  t.iliary  pm<;e'y«!5.  The  turgid 
proees*.*  are  coni|ires*wl  Ik-Iwcvh  llio  kiw  and  the  iris,  and  the  fluid  which 
tbcy  Mci^te  into  the  vitreoii»  i^  unable  to  find  an  exit  tbcuce. 

In  addition  to  the  )diysiolo(iicfll  changes  above  rttiaerihod.  the  ailvatico 
of  life  I)ringB  with  it  an  increasing  tfndenry  to  the  vascukr  and  qIIkt  dc- 
genemtive  eliang**  which  are  more  or  less  oonoerned  iti  the  csiiration  of 
glanroma.  Theses,  tJieretbrc,  are  partly  r(«)|)onmble  for  the  greater  liability 
of  the  old. 

SHuUltieeti  of  Uk  Eyf. — Small  eyes  arc  c«|)c<'ially  liable  to  primary  glau- 
comn.  Thcj'  may  In?  ni-ogniKctl  during  life  by  the  nmallness  of  the  cornea. 
They  arc  not,  be  it  olwi-rvcd,  the  only  eye*  which  sutler,  for  tlie  disease  la 
met  with  in  eyes  of  avenigt'  mid  of  moro  thau  avenige  size;  but  they  sutler 
with  a  frp((npncy  which  i*  did))ro|)ortionato  to  tbcir  number.  Eyes  in  which 
the  cornea  measures  only  teu  niillimetn.w  m  the  horiitontnl  dijinietcr  h.-ciu 
seldom  to  escape  tho  disease.  I'ortuuati-Iy ,  tlicv  an.-  ran-.  My  ijl»H.T\»tion.-* 
on  this  ]K)int  are  duflieiently  nuinerons  and  precise  to  justify  n  positive 
atatemeut,  so  far  us  Kngli«h  people  an-  wn^Trnrd,'  In  order  to  e.i1abll^h  a 
standard  for  (.i>m|iur!eoti,  the  horizoutiil  diameter  of  the  cornea  was  measured. 


'  SMUeii,  Tratit.  Iul«niui.  Uplubal.  Conxreu  nt  Ht-idcllwirg,  I8S8,  p.  319;  nbo  Opb* 
thllmle  Bnkw.  Kebnitrj-.  1H9I,  p.  41. 

*  Tmnt.  Uphtl).  Sue.  of  United  Kingdom,  1890,  vd.  x,  p.  M, 


hr  oMMUis  of  «  simple  keralomptor  d«!;igiwd  for  the  piirposo,  in  one  thousand  [ 
healUiy  eyt«  Ix-lnngiiig  ia  eiunl  number  to  the  two  sexes  and  represealing;] 
all  period);  of  Hfo  from  tivit  to  uinety  years  of  age.  The  re&action  wm-I 
noted  in  t-vcry  fuse.  Similar  uw>a.anrpment8  were  mode  in  one  huiidiwl  miil 
twelve  pprwins — fiftv-*""^  male's  aii<l  sixty -uiie  leiualtw — Kiifferiti^  in  imt-eyc 
or  in  Itotli  Intm  primary  glaiictinm.  Their  uvi-mge  age  van  dihr-fevw. 
The  nimilwr  of  vycs  was  two  liiindrcKl  siid  MxtM-n,  some  of  the  patients 
having  only  ouc,  or  only  uiid  whioli  ooiild  be  nic-ibiiircd.  Of  tho»ie  two  biiii- 
drcd  and  sixltx'u  eyes  one  Iniiidrtd  and  &isty-niiu>  w^re  glaumnuiluus,  nii<l 
fnrty-sovcn  litnllliy.  The  nvera^  horizontal  diariKlcr  of  UicconHti  in  the 
)liiiii!>cnid  ln-nllhy  eves  was  11, fl  milliniptres  ;  in  the  ^lauconialoii^,  iii*>hiditi^ 
iinAllV^^tni  tVlIow-eyes,  it  wafi  11.17  niillimetros.  To  put  the  point  in  aiiolliCr 
way,  stnall  coru^as  M-ero  tniu-b  ouititiioiier  in  the  glauoooia  group  tJiaii  tn 
the  healtliy  ^roiip.  ThuH,  a  dianirti-r  of  10.5  iiiilliinrtrt?'  mtw  found  in 
22,7  [M^r  wnt.  of  die  foi-tucr  ugaiiirit  1.70  (xt  ttat  of  the  latter.  Mort" 
significant  ^till,  a  diameter  of  10  millim«trrs  vras  found  in  nine  of  the  tvo 
hundr(>(l  and  sixteen  glaucomatous  eyes  (4.17  pi?r  cent.),  but  not  onoe  in  the 
uuv  tlifinsind  healtliy  eyee.  In  some  of  the  glaii»)ma  |talient8,  when  f^r^ 
i-xamincd,  )>oth  niriM-i»  watv  .-^mall,  lint  only  oni-  eye  ^laU(^>matouH,  and  la 
several  of  thcw  «a»(«  glwiooma  attacked  Ih^^  follow  ey«-  later,  a  pn-tof  that 
the  siiiallnoKi  of  the  eornen  prptHrU*  the  glanennia  and  is  not  i-aiiwil  hy  it. 
In  till-  next  plnce,  it  was  ascprtaineil  by  mpanH  of  Doinplcte  mesisiin-- 
mvnte  of  a  laiy«  number  nf  e^'eballa  tlial  a  snuill  cornea  indieatcfi  u  tnnalt 
globe.  Lastly,  oighteen  n-en  blindod  by  prinmn,-  glaucoma  were  ooniplelely 
measured  and  oiimpiircd  with  twenty-five  lioaltby  ej'ca.'  The  overage  di- 
mensions in  the  twii  grou|»  ri-spocti^iJy  were  as  follows : 
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The  fiirt  thus  e»tabli^h<^  is,  be  it  again  olxwrverl,  not  tJut  primaty 
glaucoma  i.t  a  <tii«c-a«v  of  otnnll  eyeA  only,  but  diat  small  eyes  are  especially 
liahh-  to  it.  They  np|)i«r,  nwreover,  m>  far  aa  present  evidence  govs,  to  be 
attackoil  earlier  in  Iile  than  others. 

The  g:reatrr  liability  of  small  C}'e!<  apjtears  in  deiH-nd  on  their  contain- 
inp  dispraportioniiteU'  large  lenses.  This  ilij-pr\t]>ortion  U  uvmt  tihvioiw  in 
the  cxtrcnK-  ciiscv  twrnnmnly  known  a»  inicropbthalimit.  In  wich  *•>«  the 
lens,  unlcfiK  it  lip  degenerated,  is,  at  a  rule,  too  large  for  ihc  globe.'  In  eyes 
of  leas  pnKiounced  sioallness  the  dispmportion  b  leas  obvious,  but  is  mani- 


'  Sec  nfa  ivponrd  br  Bociinard  and  Uuion.  ArcfclYW  d'Ophialmnlngie,  1881,  p. 
ai ;  by  Limg  ami  Tw«ch*T  Collint.  Roy.  Lend.  Oplitli.  Bofp.  RcjwrU.  vol  sii.  p^  SWr 
■nd  bj-  Kiindr«t.  r*b«rdk  angtbanMB  Cjcun  Im  Biiiewfi  Ao«enlid«,  UikroptitlnliBta 
uud  Abcjihthalmie,  B«ffsaiaaii,  Vlniw, 
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feat  cuougli  w1u-d  atx-urate  oumpurUoii  ii*  made  nitli  litt^^  ey«H  belonging 
to  tlio  stimo  lif^prriod.  The  drawing  bcrr  gtv*ea  (Figs.  2G  aod  27)  of  a 
smaJ]  eye  blinded  by  IiprMlitary  gkiiomui  and  a  full-Kixed  liMitlbv'  eye  of 
nculy  tbic  nasae  a^  exhibit  a  striking  diflercuoc  lit  tlic  relativu  eizc  of  the 


Pit).  26. 
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Borlwaul  »ecllon  oran  eye  btln-IcO  l>y  nerHdtiiiry  prlraarTginunoni*.    A«o  of  iKtient,  twenty-ntM. 
The  diTUIuua  irprcKitl  milliTmlr™. 

lenses,  tliat  of  llie  small  eye  I>eing  artualiy  somewhat  krgvr  than  thiit  of 
the  largt-  one.     The  diiueiisluns  tn  milHiiu^M^-*  imiy  Ix;  bcix-  vumparod: 
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Evidently  tlie  gniwtli  of  the  lena  is  not  much  infliienivd  by  variations 
of  sixe  in  the  parta  around  it  The  reai«»n  is  n*it  fiir  to  seek.  The  lens 
springs  from  the  erttxierni  of  tlie  embryo  and  scvors  ite  connection  with  the 
I>are-Ut  Hicrabran**  larly  ;  ii  remains  im  imlatrd  mass  of  e]ntbpliiim  whieh, 
nnliko  dint  of  any  odur  jiiirt,  pruliferaten  within  a  cIomhI  eaiK<ide  and  baa 
no  free  snrfaoe.  Before  the  end  of  fnetal  life  it  loi«eeall  vaaenlar  <\iniieo- 
tion  with  the  n-st  of  Ibe  lye,  and  Is  frfcd  fn)ni  all  extrinsie  resistanee  tolls 
growlh,  except  the  pressure  of  the  Htiid  whieh  surroundi:  it  and  the  tnif*- 
tiuD  of  the  suspensory  UgameDU    It  id  as  unique  iu  ius  gmn-tJi  as  lo  Ua 
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^^H        vliuetilJCRnd  its  relatione;  it  enlarges  mnliniioiuily  throoghout  Ur«.     On^^| 
^^H        tiw  odier  baud,  Uil-  atructuns  wbirh  di-u.-nnine  tlie  aire  of  the  e^-L-ball— ch«      m 
^^^M        oomea  and  Milera^ripring   from   tin-  mciKNlcnu,  mokiuj;  their  apiKiiranoe      1 
^^^1        Utertnd  «uDi[)l«tiiig  tlieir  gr»wtli  much  eartiiT.     It  h  tben^forc  not  sur-      H 
^^H       priauig  thnt  iDitklfvelcipment  of  tbo  eoracu  and  sclera  shoold  have  liltle      I 
^^H       Infiuenoe  oti  the  siice  of  the  kits, — that  iu  ioiaU  e^cs  the  iima  abotild  be     1 
^^H^       relatively  large.                                                                                                      H 
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boritontally.  The  daiigliter  wa.4  attacked  in  both  eyes  at  the  a^of  tweuty- 
nine.  Tlie  ri^ht  wil<  exi'isnl  wliea  blind  by  awillier  siirgvuo,  wbo  kiudly 
pl«oe(l  it  at  my  tli^posal ;  tbe  leA  was  tn-utcd  by  scIituI  j>unf-tiiir  ami  iri> 
dectomy,  and  recuverwl  urjeful  siight.  Both  forrxw*  iih^siiithI  ten  milli- 
nu^reii  horizontally  ;  the  excised  eye  wa*  excv|»tioDally  jouiili  luwl  vuntuiiivd 
a  rplatiwly  lar^  lens.'  (Figs.  26  and  27.)  Whether  herwlitftry  plaupoma 
mimllv  di-jN-tuU  nu  tbi«  cmi»«'  niiial  Ik-  dooidtxl  by  further  olhw-rvaiiou  ;  but 
it  ie  interesting  to  uotv  iiutmwliilv  that  it  ii.>*iuilly  dwlarrs  itsolf  nr  a  it>la- 
tively  early  age,  a»  dot's  tlic  ghtiicuma  uf  exoc)>tiunally  ^ninll  (yva. 

Geriain  M«*  npptflr  to  be  spceially  HahU'  to  priaiary  plamtima. 
Brugsch-Bo>"  found  a  higher  percentage  of  caBcs  among  eye  pnticntu  at 
CuiiX)  tliaa  ie  cunuuou  iu  Euroj^ean  clinies.*  Moura  found  a  larger  per- 
centage nnioug  mf^iXH'S  tluui  among  whiteo  at  Rio  de  Jaueiro.*  Some 
writers  declare  the  Jewish  race  to  !»  eB|teeially  liable  ;  but  «n  thiu  ^KUtit 
the  evidence  is  coiiflieting.  The  oiuw^  of  racial  liability  ure  not  yet  de- 
termined ;  but  it  is  noten'orthy  that  Bnigeuh-Bcy  found  the  uvc-ni^  eonicu 
Biualler  in  K^fvptiatis  tbiui  !n  Knn)]K^^nE.  and  utuoi>]|r  Eg^'{>tiiui»  i^iualler  in 
eyes  sutfering  fmm  primary  glautx>mii  tlian  in  healthy  vya. 

Injbuitct:  of  Hyptmaetropia  and  Aacoinrntxhtiivt  Wrttin.— A  majority  of 
the  eyes  wbii.'b  ^ufiVr  fn)m  pnmary  glaucotuu  un*  hyfiertaetropic.  The 
hypennctropie  eye  )ius,u»u  ride,»  tuui-e  pruiutneiit  ciliary  body  and  |)erhapfl 
•  dullon-er  anterior  chanihcr  than  tfac  enimetropio  or  the  myopic  oyc,  and 
these  conflitions  would  tend  to  faeilitate  compression  of  the  filtration. angle. 
Moreover,  an  excessive  aoconinnxlative  effort  tenda  to  slackun  the  zonula 
unduly  and  thus  to  fecilitate  forward  displiu^metit  of  the  It-iiii.  Rtit  the 
influence  of  hyperroetropia  in  the  causation  of  glanoomn  lias  not  y«t  been 
very  clearly  proved  by  slatiKtics*.  At  the  time  of  life  when  primary  glaii- 
ooma  diiefly  occurs  the  pnnKirtiou  of  hypermetropcs  is  inorcaw*!  by  the 
aoqinretl  by|KTn)vtropln  of  old  age,  anil  it  has  not  yet  been  fihonn  that 
bypcrmetrripin  iii  moi-e  prevalent  among  glanooma  pattent;^  tlinii  among  the 
geoeral  {M>piiIatioD  in  the  same  IU(.>-j)eri<Hl>i.*  The  speelul  liability  of  small 
eyeedoea  not  prove  a  epecial  relatiou  to  hypennetropia,  for  small  eyts  are 


'  Kop  <li>tailit  iif  lliU  CB*c  D&d  n-fewBcei  to  olb«r  cxftRiplea  of  haitKliUry  Klaucom*,  •*« 
Ophth.  BrtIow,  18il4,  p.  2115. 

■Tniu.  iDt^rnat.  Mi-dimI  CnngKEs,  WaiUin^n,  vol.  iii.  p.  TC2,  I8S7. 

*Tb«Mme,  p.  766. 

*  Ki^ouknir,  in  Moantw.  finind  thp  fnllowing  refroctivo  condltloni  In  caaei  of  primal; 
ittftdoonia:  hy]>ftrin'^tr«)iiM,  43.18  pnr  i-p-nt ;  «min(;itn>piH,  28  per  cent.;  mjrvpia,  S8-T8  per 
c^nt.  AmnDjc  tnoro  thiui  b-n  thoumnid  c»ii*ocutlve  opIithKlinlL'  pHticiiU  iMteJ  with  rouird 
to  nfnctinn.  fai>  found  hypcnnpiiopU.4S.00  (ler  cent.;  L-miti(-inipl&,  27.68  [K<f  t^i^itt. ; 
myo|»s,  39. S2  p^r  mot  H>-  iLvr^fon  oondudM  ihat  the  froqu<?nc^  ot  tiypertnc-tropiA  in 
^ttconiii  ti  not  relatively  K'^t^r  thun  Iu  JVequcmni-  in  kc^imuhI.  (AlMtnu-LinOpbtliulmio 
X«Ti«w,  taI.  viii.  p.  370.  SfuaUonote  by  O.  A.  Burfy.  vol.  K.p.  W.)  Bat  thU  conclu- 
■Ion  it  ap«B  to  tho  objvctloD  tliat  opiithultnic  chiiibi  in  Ecncrvl  ptvtwbljT  prc^rni  •  bigbor 
propoRloa  of  byjMnnclTDpiB  tlmii  [|»i<*  ttu.-  gittiuiul  population,  and  thenfon  ftffbnl  tii:>  fftir 
•UimImiJ  for  a  coin]i«ruon  of  this  kind. 
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not  noccsMirily  hynprni<?troi»ic,  and  Uy]»erim>tPopie  eyes  are  not  aeceaurily 
snmll.  On  mi-afiuriiig  Uie  curnea  iu  niiic-iy  eyes  with  lii^b  liypenuvtrDpia 
and  aiu^ty  with  bigh  myopia,  I  futttid  Hw  avenger  exactly  ei^ual.  I  found, 
moreover,  tlmt  of  oyw  with  ninall  CDrnoaa  about  half  were  liyiK-rowtrapip, 
the  otJier  half  oramotropioor  inyo|ii<*.'  It  st'i'ms,  therefore,  tlial  it  k  rather 
the  small  i?>'e,  as  such,  than  the  l)y|Krmetroinc  eye  that  is  esjKcially  liable 
to  priomrj-  glflucunia. 

Summarif  of  Oitur*. — The  remote  cBusts  of  glationma  are  very  varioiL*. 
They  inchide  ncitiNliliitinnnl  <lti<i^>a.seft,  such  ua  rheutnalit^m,  gout,  s^*phili5,  nnd 
many  othera ;  di^uirdcrs  of  the  rrnpirutoni',  vaacnilur,  and  nervmw  nysbems ; 
injuries  of  niuny  kinds;  morbid  girtn-ths ;  oongimital  imperfections;  and 
aeDllo  changies. 

The  iiiiiiii-diuto  eauBo  in  ever}'  case  is  an  ohetriiction  iu  the  patJi  of  itw 
intm-tKnilar  titiid.  The  obstnictiou  h  diflmnit  iu  different  funm  of  the 
ilim.'»^'.  It  i^  usually  omcealetl  fi-oiii  itts))eot!on  in  the  living  evfr,  btit  its 
Mtimtion  may  tv>mmi»nly  !>■•  inferred  from  the  vinible  coudltinnx. 

WTien  the  anterinr  cIhuhImt  u  uhnnrmally  deep,  the  lens  and  iris  being 
duplaoed  l«irk\viinl,  tlie  oli^triictioi)  lies  either  in  the  contents  of  the 
obamberor  iu  tbe  tlssties  nhieh  form  ttie  tiltration-area. 

When  the  iris  la  bulged  for«-ard  by  retention  of  fluid  In  the  posterior 
aqueous  ehaniljer.  thf  ulwlniction  is  primarily  at  the  pupil,  !*windarily  at 
the  periphery  of  the  eharal)er.  In  (glaucoma  followiug  |K.Tf«rating  injun- 
or  ulocr  of  the  cornea,  tlic  di^phiccmeut  vf  the  irid  or  lcu»  usually  indiratts 
obslniction  of  tlie  tiltrittioii-anglo. 

Whcit  the  pupil  in  pntent  and  the  anterior  chamber  shallower,  or  at  lea&t 
aotdeejM-r,  than  in  the  healtliy  eye,  vre  may  usually  diagnose  compieestou 
of  the  tiltratiou-angle  by  pre^'^ure  of  the  ciliary  prooesses  against  the  base 
of  the  irii*.  The  initial  oaiisw  of  tli*'  dl^plaefnu-nt  ia  sometimes  tlie  iutni- 
sion  of  a  tumor  or  an  ('fru.-<inn  of  IiKkkI  intJ>  the  vitreous  eliamlxr  t  if  tw 
can  exchidr  llii»r  factorx  we  call  the  glauconia  primary.  Primary  glaucoma 
appears  uttually  to  dcjK'nd  on  Bome  ^'nm.■uhlr  disturbance  M'bivh  congests  lt)e 
uveal  tnurt,  or  ii]K)I]  a  faulty  relation  of  the  Ictis  to  the  part«  aroumi  it,  or 
upon  both.  If  tlio  ]>atient  bo  oldcrly,  wc  kuow  that  llie  tens  is  relatively 
large.  Tf  the  cornea  W  8mnll,  w«  may  infer  that  the  whole  eyeball  if*  umall 
aad  that  the  relatione  of  the  Icnc'  an:  hucIi  as  to  predli<|>09c  to  compre3<(sioa 
of  the  6 1  (ration -angle,  eAjtecially  din-itig  dilatntlun  of  the  pupil.  An  olh- 
Btrm^ion  in  tlie  region  of  Ihi'  hyaloid  and  the  circnnilental  sipBce,  which 
cheeks  the  vsva\>o  of  8uq)lus  fluid  from  tlie  vitreoni*  and  1«»U  to  an  advance 
of  the  lcni»,  appears  to  Ix-  pruK-ut  iu  many  cases.  Slackness  of  the  zonula, 
with  <H)iiM'<jiK-iit  iiii'tnliility  of  the  lens,  iB  probably  a  contributory  cauM. 
Through  one  or  other  of  these  eausM,  or  sevemi  iu  oombination,  the  ciliarj' 
pn>cesee9  are  pressed  against  the  iri*.  aud  the  filtratiou -angle  in  narrowed  or 


>  Tr&DB.  OphllL  SocL  af  United  Kiagdon,  r«l.  z.  pp.  73  and  76. 
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Tbe  symptoruB  of  glatiooma  are  niim«roiia  and  somewhat  complex,  and 
tbcy  ^'an■  greatlj"  iu  diflcrcul  forms  of  t]ie  disease,  but  ihey  are  readily 
intelligible  when  refcrrod  to  tlieir  etsendal  caiute,  the  exoesn  of  pressure 
ii'ithin  the  eye.  They  aw  tbp  expression  lor  the  niiwt  part  of  over- 
teiitiion  of  tlie  tunics,  eml>»mLS!ipd  dmilatimi,  and  itupiiin^tl  nutrition,  und 
W  it  will  be  well  to  review  tiicm  witb  special  regard  to  their  ^itui^tion  before 
dencribin^  (he  chief  cliniral  tyjwe  of  the  dietns*.',  Tbt  following  pnni- 
graphu  refer  chio-fly  tf>  the  ej-raptoins  of  priniarv  glaucoma ;  tlvw*  of 
teoondsri-  glaiiciima  are  eMeiitially  the  same,  but  nre  of\en  aiask«d  or 
modified  by  the  coexisting  disutsc. 

Jncre(i»txl  tension  of  Ou  ryrw  tlif  leading  i«ympkmi  of  glnii<x)rnn.  It  \» 
detected  as  follow*.  The  patient  looks  downward  without  closing  the  pycs 
tightly.  The  surgmii,  slandiiiij;  iu  Iront  and  steadying  his  liandii  by  resting 
tlie  outer  liiigcnt  of  each  oti  the  patient's  forehead,  places  the  tipe  of  his 
two  index  Riigt>n«  on  tlu^  M]i|Hfr  eyelid,  and  with  gentle  nlt(^riinte  preK^iire 
feel*  the  glol)e  behind  tlie  corneal  region.  He  then  feela  the  fellow-eye  in 
like  rannner  fi>r  coniparisrin.  Thi.*)  test  should  Im^  in  (xm^tant  use  indealing 
witli  eye  dii?or«lers*.  It  will  reveal  an  exeeas  of  tenfiioii  in  many  eyw  whieh 
ate  (MitwBi'dly  healthy  Iu  appeai*anee,  and  normat  tension  in  many  which, 
aooording  to  the  patient,  suffer  Imm  a  siense  of  fuluei». 

DegruM  of  tonsiim  aiv  eommoiily  (lL*t!ribed  and  rei»rded  by  aieans 
of  Bownuin'd  8yrotH>l»,'  which,  iu  the  aligbtly  altered  form  now  tujuully 
employed,  are  a»  fullo»x : 

Tn  :  Tcniion  normal. 

T-f  1^-   Doutytftil  iti<'KaK:<^f  lcn«lan. 

T-t- 1 :  Slight  liut  [HKitivn  im-TOdKi  ot  taasioD. 

T  +  S:  Conaiilcrnblo  IcnMon  ;  tbn  flngfir  c»n  *ll);lit1y  im|>rM»  tti«  conu. 

T  +  B:  BitrwnutenHon:  the  finger  L-anaoi  dlui|>lu  tlm  ej'e  by  llmi  prtMtiire. 

T  — IT:   DouMfiil  ivduetiDn  i-f  UmioEi. 

T  — 1:  SUkIiI  Ilii  p<>«tlivttrv>JucUi<u  vf  h-uiun. 

y.  Sa«caf*\v»  degrou  of  mjucod  teasiou  lew  ewlly  d«8o«d  ^j  wcrd*. 

For  routine  uiw-  tlie  tct^t  above  duM^'ribed  is  the  bist  at  our  di^jxitinl,  and 
b  likely  to  reniaiu  m,  but  it  h  obviously  iuoxact ;  for,  tiiougli  the  seiwe  of 
touch  may  be  highly  Lthicated,  we  cannot  meaaurt'  or  define  what  we  feel. 
Many  attempt.'^  liave  Imh-ii  niadt-,  therefore,  t«i  r«'[>laoe  tlw  fingi-r  by  »>mt' 
form  of  nieehaaical  t<iiiotEi(-t<^r.     The  nici-haiiiriil  nietliocl,  like  iIk-  digital, 

■  tukt^  the  resi-itanoc  nf  the  tunics  a<i  the  index  of  tlie  internal  prc«»ure,  but 
aim.-;  at  meaMiring  it  with  prutnainn.     The  following  methods  bave  been 

_    employed : 

1.  The  instrumeiit  impn-tUKs  the  »uriace  of  the  eye  by  inean-s  of  a 
small  rod  or  staff  exerting  a  yiwu  pnxgare,  aud  iiidicat«>  the  depth  of 


■  Bril.  Mod.  Juurn.,  October  II,  18S3. 
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the  impreeeioQ  procliiC(>d.'  2.  It  imprpM^tt^  the  mrfaooof  the  eye  in  tik» 
luauiior  but  to  a  ffhrit  iUfAh,  ami  iiutiratvs  tlie  amoiiut  of  preasure  eoiployetl .' 
3.  It  flatterL4  the  sitrtace  of  thf  eye  by  applying  to  it  a  plane  ^trface  exert- 
ing ft^i'wji  jiresuturf,  and  indieatea  the  size  of  tlie  flattenMl  area.'  4.  It 
flallniiH  u  given,  nnn  in  like  nianuer,  luitl  indicattM  the  aniuimt  of  pressure 
employcit.' 

Unfortunately,  no  iiiMtniment  applied  externally,  bowever  well  de- 
signed, tAn  fteoTirately  mi'-aj^nrc-  tlie  ppo«*ure  in  the  i-Iiamfaers,  for  llie  re- 
t'i-iUiiiii'  uf  tlio  tuuics  to  exteiiiul  pr(«^iu'e  vari»>  not  imly  wilU  tlie  iuterual 
prewBiii-c.  Ifiit  witli  tlie  siiie  and  cootour  of  the  e^-c  and  with  tlie  ulastieity 
and  plial>ilit>'  uf  tJie  tunics  th(-n»M'l\e!*.  A  weU-<i>n((tnK't«l  t<Mn>met<,T  lia*, 
however,  oertftiu  advantages  over  the  finger.  The  iii;^tniiuL-ut  designed  l>y 
the  writer  einbodies  tlie  first  of  tlie  methoda  above  stated.*    A  email  ivory 


Pio.  28. 


•i  P 


oz 


JUntMr**  lODOSMWr.-'Tha  Ujiiht  Rg^m  ■how*  th«  ntu  R,  >:iirrylii)[  ttie  crctccnl  C  Knil  (li«  piilnt«T 
P,lfe«Mtw«ti«!ngcarinccMdb7»  viirr ,—«■'«  fMm  abor*.  Tliu  (Dcond  nKUrc>b<nr«ih«ia«inuB«ftta 
(cetloD,  UiG  end  ot  tbc  nun  rtiUag  on  lli«>up[iKl>i  ww  o(  tbc  rcclUBiilu  lertf  L. 

rod  witli  ruuuded  cud  prc-K'eit  on  the  t^ye  with  a  furoe  vc|ual  to  a  wei^t  of 
till  gnirniiK-!' ;  «  iK)inti'r  and  wale  iudicste  die  depth  vf  the  pit  prodtieed,  tii 
fraetionsof  n  millimt'tre.  The  iu^rumcnt  ha«  no  prott  odvantace  over 
the  finger  for  comparing  tiie  eyes  of  one  )>er'wii  with  those  of  another,  for 


■Snellen  mid  Landott.  OrMfb^Saembc^i  Snndbook,  tit .  S.  Ifl ;  PfiMtler  Snllll, 
Ophth.  K«vivw,  186T.  |J.  83. 

■  MnuTiik  nnd  ^'di«r,  Oroere-Saemliwh  Hiindbuok,  iii.  8.  I8V. 
'  Miikinkcir,  Arob.  d'Oplilh.,voi.  %\i.  p.  831. 

•  Fick,  InnuKural  DiMiTtnti«i>.  yrrirr.bure.  lflfl&;  nnd  Trntiuictionii  of  latcniBtkaal 
Ophthalmk  UonKmu,  lloidrlbvrc,  18S9,  p.  280  ;  aIwi  nuUior's  LoclurM,  p.  T  ;  EatcTi  VoR 
Gmcrc'*  Archiv,  xli.,  ii.,  S.  180, 

*  Ojihtfa.  KnvMw,  188T,  p.  38. 
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diffrrcnops  (»f  twision  vrhioh  are  so  <diglit  aa  tn  elmlc  the  sense  of  touch  may 
be  diH;  to  diffcn-iiix-s  nf  wmratitre,  rtc,,  iu  Uic  mcmbnuiL'ff.  It  Is  cliiclly 
useful  for  i^iii[Miriag  t)ic  two  vycn  of  tbe  s»in<.>  i>cra<)ti,  or  for  moaeuriiig 
the  c]iaiig««  which  octrur  in  onv  and  the  roimc  4-tc.  Ap|>lii!d  to  the  same 
tpot  of  the  same  eye  at  different  times,  it  revonlt?  i^li^lit  <;hauge!-  of  len- 
iDOti  \vit}i  much  gK<ater  eertaitily  tlinu  tlie  fiu^er,  and  ii.'^  inilii-atiuu^,  wbii-h 
on.'  frvc  from  biai*,  can  \)e  mititltH)  and  onni]>ared.  It  ii*  not  nn  in?tru- 
nH-ut  for  rotiji;ti-imiUn-ady  ilia^c^i^  in  iinf<killi^  hands,  for  it  !.'•  more 
difBcnIt  to  n^o  tlinn  tlie  tiii^'r  ta^t,  lint  to  tlia^o  who  n-mild  nmiratcOy 
oontrtil  the  indications  affoniwl  by  tlwir  sense  of  towh  it  may  Ije  reotna- 
tnendcd. 

The  state  of  tlie  tension  of  the  eye,  even  tliough  mcasupwl  by  the 
tonometer,  will  uot  alwaj-a  HufliL-e  to  dwyrniiiie  Uie  pri.'HC'mw  ur  aljiipucc  of 
gIflH(«iniH,  fur  tiie  incn-aw  is  *iiuelinK-t  very  slight  and  in  tiiuuy  uaiws 
iiitertnittcut :  the  dit^ioeis  uiiwt  n«t  on  tt  i«tir\'*'y  uf  all  the  syniiitoms. 

Cyiartf  Injerliim. — In  huiltli  the  vi-noiw  blixnl  of  tln^eiliary  Jn^ly  and 
iris  is  carried  off  ohic-Hy  by  the  veins  of  the  choniid.  and  l«iv<s  the  interior 
of  tlie  vye  thronpli  the  vortex  veins  ;  a  very  miidi  tiniaJIer  (luantityemer^res 
thmugii  the  Vfiiu  whic-li  perforate  the  wlera  iu  the  ciliary  rcj^ou.  When 
Ihc  flow  Uiroiigh  the  choroidal  veitiA  is  einliarrasM^d  by  nn  iiicrtAMi  of 
prwsiire  in  the  chanilieiv,  timt  throtiffh  the  anterior  eilinry  vt\a»  id  nug- 
mented.  A  sudden  a(xt?M  of  hi^h  pntssitrR  canws  inlciii^e  eugorgementof 
oil  the  external  vessels,  with  more  or  Ic&s  chcmtujis,  s\vell  iiig  of  the  lids,  uiid 
e\-en  proptoais.  In  less  violent  utfiieki;  the  visible  injection  i.-*  <iinfitietl  to 
the  ciliary  7one  and  the  larger  vessels  extending  bai^kward  from  it.  In 
chronie  glauemiia  ihen-  h  UHtmlly  no  abnonuul  redness  of  the  eye  beyond 
eomc  cnlai^meiit  of  the  uaui  anterior  ciliary  vuscIh,  artrriee  m  veil  as 
veins.  The  artcrif!*  boeoine  hyix-rtnijiliicd  in  eonBequcuce  of  the  increased 
rCitttancc  to  the  entranr*  of  XAmA  into  the  eye.  They  are  to  be  difllin- 
giii^hed  from  the  veins  by  their  Rreater  tortuosity,  by  their  very  ahrnpt 
dirap|)earanc('  at  die  {toints  where  they  [lerfomlt;  the  sclera,  by  tin*  grentiT 
|ire*>nre  recjiiii-et!  to  empty  theai  by  the  finp-r,  nnd  by  the  ro-CKtabliKliiucnt 
of  the  current  in  a  din'etion  from  the  equator  townrd?  the  cornea.  In 
nhronie  glaucoma  they  are  more  pntminent  and  more  diffienlt  to  empty  by 
fiiigcr-prcHsnrc  tlion  iu  health. 

I'ain. — Pain  is  usually  proportionate  to  the  vascular  diAtnrbaiioe.  In 
acute  glaueomn  the  t^enKitive  ciliary  ])r(>ccA6ee  are  swollen  by  congestion 
and  at  the  same  lime  sqtiaiwd,  and  tlie  tunics  are  put  .suddenly  on  the 
fltivtch.  Severer  and  aumetiiuea  aiP)nizing  pain  ia  th(^  rrsnlt.  In  chronio 
glnucomii  the  riM*  of  prcsanre  18  gmthnil,  and  ihe  vfM»cla  and  nerves  have 
time  to  adnpt  tli(>m.ielv«i  to  the  nltering  eonditiong.  Pain  is  oflen  entirely 
absent,  or  ocrnr-  only  in  the  lat«t  .■stajft'  of  tlie  diseoso  wbeu  attai^ks  of  con- 
gestion supervene. 

Clowilneaa  of  the  Chmea. — W'hen  the  iatra-ocidar  prcstmre  and  the  ten- 
sion of  the  tuuica  are  suddenly  raised,  the  lymph-streams  whicii  normally 
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traverse  the  comea  in  a  radial  <lirci-tiuii '  an.*  Iiimlcrc<l  in  lUi'ir  flow,  nud  il 
condition  uf  <Bik-trui  iH  »i.-t  up.  Miiuitt-  clro]i«  of  fluid  (.iillcct  lK-n<tttli  lite 
epillii'lium  aud  b<?tw<«u  t!)o  libivs  inimedialply  under  Diiwmnn'»  nwrn- 
brane.'  This  causes  a  vUible  cloudiness  of  the  cornea  and  a  peculiar 
oW'uratloii  of  vision.  (See  |)a|;e  QQ-i.)  It  differs  from  every  form  of  iu- 
fljiniraHt4>ry  ripat-ily  in  tlie  rapidity  witli  whicb  it  appeftrii  aiKl  dic^pjtearii  in 
eonnetnion  nith  a  riRtsmid-full  tenmon.  It  diSers  from  tbe  npncily  which 
api>ears  ivhiii  the  freslily  cxrisai  eye  of  un  Biilinal  is  Bqueeied  lictween  tbe 
finjpjr  and  tltiiiiib  in  tlie  fact  tJint  it  dow  not,  like  tbln  Itittcr,  appear  and 
dihHp[H.-ar  witii  abtKilube  guddL-uucwt  and  witUnut  actual  tissuc-cbange,  but 
needs  a  doliuitc,  lhoii|j;b  eliort,  tJmo  liir  iu  development  and  removal.  Wlien 
bijrli  pi'CHsiire  is  very  long  couti[iu<^.  tlie  cunienl  L-piibeliuni  iitV'ii  tbii'kcud 
and  |>artially  Aeparale^  in  vc^icb-i*  w  bleb* ;  tin.'  njiaeity  U  Oit-n  lU'iim-r  and 
more  [lejuanent.  Wben,  a«  in  simple  cbronic  )rIaiH>>iiia,  Uie  increawof 
tension  va  very  {gradual,  the  (Ptlenm  of  the  enmeii  does  not  oei'iir. 

Aiiaxthfaia  of  the.  Qtnmu — During  ainiti':  iittickn  and  in  tbe  later  de- 
generative »tugu5  tliore  is  a  partial  loan  of  eensibili^  in  the  cornea,  due 
probjibly  to  tli«  maceration  and  utmpression  of  tbe  nerve- lilameDtfi  by  tbe 
fluid  oulIeL-ted  in  tlie  canals  in  Bowman's  ujembrane,  and  to  their  ruptnie 
when  llif  epitlH-Iiuiu  i»  raiaxl  tmm  ib*  Hurface. 

Dilatation  of  Oir  PujjU. — Tlie  siae  of  the  pupil  variei*  to  nonic  crtent 
ivith  tiie  uinwunt  of  blood  In  tbe  v&tisi'Is  of  tlic  irU, — an  nfflnx  cnntiini;  dimi- 
nution, a^  alt«r  tbe  («ca[)e  of  tlie  aqTiediis  through  a  corneni  pnnctiiru;  an 
efflux  causing  oulsrgement  Tbe  dilatation  whieX  in  tiie  at»eucc  of 
cynccbia,  ocwiuiianie^  every  rapid  rise  of  pressure  proWbly  de|x;nds  in 
part  on  a  lowt-ring  of  tbe  bbMxl-siippIy  to  tbe  iris.  In  typical  atute  };lau' 
eoma  it  i.t  fiirtli<>r  pmmoted  by  tlie  eunijiressiuii  of  tbe  iriH-lode  between  tbe 
turgid  ciliary  pmctswes  and  tlif  t*)rnfa.  Tlib  conipnwaion  ufit*-t»  the  uema 
afi  well  aa  the  vee»scU,  and  the  dilutntioa  ultimately  become*  {K-rmaucnt 
tbrougk  |)am)ysL«  and  atrophy  of  tlie  npbineter.  The  ovnl  dilntation  eeea 
in  many  cnnee  prol^abty  shows  that  the  coraprcssioD  has  been  more  wverv 
at  some  [larts  of  the  circle  than  at  others.  lu  chronic  glaiiponm  the  cast  is 
difforviit.  The  pressure  rieci^  gradually,  the  vessels  of  tbe  iri?  liuve  time 
for  c<nm|)enRatory  hy|>eTtrophy,  and  the  blood.inpply  i»  maintained ;  tlirre 
is,  morenvor,  little,  if  any,  pinching  of  the  iri»-bui>e.  The  pupil  in  thftn- 
cases  diluti-s  but  little,  and  .inmeti nics  not  at  all  ;  if  the  fellow-eye  be 
liealtJiy,  it  may  rumaiu  of  normal  «iKC  uud  couseniiuatly  active,  even  a^er 
till'  eye  i^  blind.  The  loss  of  retinal  scn^iibility  in  an  atixiliarii-.  tlioiiph, 
OS  the  laet  In^t  nieutioued  sbowg,  a  leas  importaot  cause  of  the  diiatatiun 
of  the  pHi>il. 


■  Pflii^,  Zur  EraahniDg  d»rCamMi,  Klin.  UonMUU.  t.  Au£enli«ilk.,  Huvh,  1888; 
aUtnwM  in  Opbtli.  Raviuw,  vol.  1,  p.  246;  Oruher,  Vpb  Ura«fr'»  Arebiv,  a].,  it.,  ISMj 
■Did  abitmct  In  Ophtb.  Sovlew,  vol.  xiv.  p.  1, 1895. 

'FucV,  Deber  i;luultoni«tSw  Bombautlrubung )  Ton  Onnfo'i  Arcbiv,  sstH,,  ilL| 
&  66;  abetraot  in  Opiilli,  Review,  vol.  i  p   12(1. 
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TjOm  f>J  Aeeommodntirm. — The  range  of  acoomnKwlation  is  umially  di- 
minished by  tliv  onHvt  orjftuiiecroa,  pn>bably  becuiiM.-  the  incrpHse  of  preiisure 
in  the  t-vf  jiute  the  clioruit]  raon-  tiglitly  on  the  stretch  and  thereby  iD- 
?r«Ba«t  the  rct^wtuatx.-  wliicli  it  ofTory  to  the  u>ntracti(>D  of  the  ciliary  muiicle. 
The  [irc^ure  whidi  falls  on  the  nuiw>le  itself  must  fiirthor  im|)Ml<->  ltd 
ttcliou.     In  the  later  stages  tlie  mtiscle  iindergtjes  atruphy. 

ChanfffM  hi  the  Depth  of  the  AnUrtor  CAflHtier.^-Sliallowing  of  die 
anf^rinr  cbamber  Is  a  cnnuuon  Hymjifnm  In  [irinian-  nnd  in  MHim  neiu'Iy 
nlli(^l  vitrieties  of  glaiiu)iua, — viz.,  id  tlios*-  ass^-iatiil  witli  tumors  nf  the 
choroid  anil  with  n-tinol  bcmorrhuge.  Deciiening  nf  the  chnmbcr  is  char- 
acterietic  of  the  wcondnry  gluiiwniii  of  serous  cyclitb  and  of  congenital 
baphtbalmos.  I  n  casc^  of  llic  formtr  iype  the  lens  is  pushed  forward  by 
retention  of  fluid  in  the  vitreotia  chamber ;  iii  the  latter  it  w  puslied  back- 
ward by  retention  in  the  aqiieoiia  chamber.     (Sec  p.  635.) 

Chatiiftn  nf  fiffrncfiiMi. — Increa*?  of  pressniire  may  inftticncc  tbo  refrac- 
tion in  HCverid  ways.  A.-«6UiuiDg  emmetropiii  to  be  the  initial  i«tat«.  forward 
displacement  of  the  lens  tends  to  pnHliioc  myopia,  while  ineroa-sed  tenMoo 
of  the  zonula  (ends  in  the  npiiosite  dirertion.  Klongation  of  the  globe — a 
usual  ("esidt  of  glaucoma  in  early  life^^Jlcn  induces  a  high  degree  of  myo- 
pia; flattening  of  tlic  cornea,  which  sometimeji  afcompanies  it,  diminisbefl 
this  effect.  In  the  grwit  nuijority  of  faat^  the  rt^fraetion,  if  altered  al  all, 
is  increaiml.  It  i»  oAcii  liigher  by  one  or  two  D.  during  a  glaucumaloua 
attack  timn  before  or  after  it*  The  usttgmatism  commonly  found  after 
tni«traent  by  irideetomy  is  «liic,  of  eounte,  to  the  operation.  The  general 
iDereitw?of  refmtrtion  aonietimes  found  with  it  it  due  to  a  persistent  forward 
displacement  of  the  lens. 

Excavation  of  the  Optic  DUk. — Under  continued  excesi*  of  pressure  tJie 
optic  papilla  is  transformed  into  a  cuji.  The  lamina  cribroaa, — tJie  sieve- 
like  part  of  the  sclera  which  gives  pattsage  to  the  optic  nerve  fibres, — being 
the  weakiitt  ap4)t  in  the  wall  nf  tlic  eye,  iit  diHplaced  baekwanl,  together 
with  the  nerve-fibres  and  blood  vvtwe Is  which  it  eupporte.  The  firuicr  ring 
of  ttcK-m  around  it  witlii>^(aDd8  the  pre«»iire  and  sharply  limits  the  arL'n  ut' 
cxeavation.  The  nerve-fibres,  being  bent  and  slreU'hed  over  the  unyielding 
margin,  milTer  atrophy  and  I088  of  bulk,  and  a  deep  midermined  cup  r^ 
suits.  (Fig.  29.)  CiippiQg  U  nut  to  be  found  during  or  af^r  a  first 
attack  of  acute  glaucoma,  for  the  atrophy  takcH  time;  but  even  in  such 
eases  a  depnsaion  of  the  lamina  erihnwn  lia.'*  I>een  found  in  longitudinal 
sections  of  tJie  pupilla.'  It  ran  be  prodiKx^d  artificially  in  an  exiiM-d  eye 
by  prewHire.' 

On  indirect  ophthalmoscopic  examination  the  cupping  in  made  evident 
by  making  small  lateral  movements  of  the  objeet-leus;  the  vessels  in  tbe 

>  SdMicn,  Arehiv  f.  Au^nbellk.,  1868,  p.  2»2. 

*  Bmilov,  Rnykl  l.ond.  Opbth.  Ho«p.  Rcporti,  vol.  ix.  p.  S08. 

*  Laker,  Klin.  MonaUbl.  t.  Aug«a1iatlk.,  May,  IHSfl,  S.  ttn ;  and  Ophth.  Rvrwn, 
J8W,  p.  ISO 
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pinnc  of  ihv  rdiaa  have  a  grefttor  appamit  inov<-inr>nt  lliaii  tliosc  at  tV 
bottom  of  ihp  Clip,  aiid  e^tn  tn  oittriin  and  irnvfl  in  Troitt  (if  tttpin.  On 
direct  examiiiuiioii  it  i?  iimnites^ttl  l>y  U*e  diftrnim;  nT  n-frarliiui  ix-tni^-n 
Uie  nwrietii  aii<l  tlic  bottom  of  the  cup,  and  ttf  depth  nia^-  lie  roughly  c»ll- 
malvd  from  rlw*  fiw-t  Uial  a  diflertiic*  nf  tlinx-  D.  «>mL-«poDd*  t«i  u  fiiffor- 
en«?  of  level  nf  alx>iit  inn-  niilliuii'tiv.  Tlit-  lUtor  of  i1h*  oup  in  paU-r  Uiaa 
the  normal  disk  and  nioiv  di^tiiKily  cribrifunu,  tJiroitj^li  atruphv  of  the 
nerve-filin.'s  ;  at  its  pcr!|ilK'n'  it  njfixiirc  nlnidtrd  in  mntriL-it  willi  tti*  nuu^gio 
of  the  cup.  Tlio  liiJi^  un-  iiiurc  or  lu^  lii<klcn  Uy  tlw  ovcrhiui{j;infc  oiarfrin, 
m  that  tliti  v(«^1b  visible  on  tlic  floor  are  lost  to  view  t»  ttiey  aHcend  tkr 
side,  and  rcnpjieor  dianged  in  number  and  pofiitiou  as  tliry  beod  round  tlte 

rill.  29. 


Lonfttatflual  mwUoii  thniogh  oplle  dlik  tnm  «  cug  or  kdiAiiovd  ohrMiie  gUnciikM. 


margin  lo  gain  tlt^  Miiia.  ( Fi^.  3U.)  Around  the  maTKin  there  in  ii^uftUy 
a  narrow  rone  of  lighter  color  tliau  th«  adjaepiit  fiiudne, — a  circiiniKribed 
choroidal  atrophy.  The  vessels  are  more  or  less  dtsphured  towarda  the 
inner  side  of  the  cup.  When  a!**»riated  with  stajihyloma.  pottticutn, — i.f., 
with  atleuuatiou  of  the  adjacent  .tclem, — iIk'  glaucuom  cup  u  larg«r  io 
diniiii-UT  timu  ui^tial ;  it  apiiears  oval  inrteod  of  round,  in  wmiM^nientv  of  its 
ol)licn>ity  to  ilie  axis  of  the  eve;  its  sideif  are  K-w  inxli-rmirKt) ;  iu  vt^sels 
attenuated  hy  elntig:iition  and  uunsually  free  from  sltarp  hends  or  curves. 

(i""ig-  31.) 

The  ghtuc<mia  cup  ie  to  hv  dieliu|;iufihed  liom  tbe  normal  »iitral 
depres(;!on  of  tiK'  hitilthy  disk — llio  phvitiidogiml  cap,  whidi,  when  \ai^ 
and  underminetJ.  i!<tnM>wh»t  resembles  it — by  the  fact  that  il  involves  the 
whole  arra  of  the  disk,  which  the  latter  does  not.  {Fig.  i'i.)  It  U  Ut  ha 
ditftinK"'!^!^  from  the  exi.-a\'atioii  of  ciutple  atrophy  by  itd  depth  an<l  t))e 
interruption  of  tlie  \'ees«ls  at  itB  mar^n;  in  simple  atropliy  of  the  dt^k 
there  is  loss  of  substaow  and  rt^lraftion  of  the  Htirfwr  quite  up  to  ll>e 
nuu;^n,  as  in  i^laucania,  but  tlie  ex<ii\'atioQ  n^niaiuK  xhullow  and  in  never 
Hnderuiin«l.  for  the  lamina  cribnwui  is  not  diPpiaixd.  (Fifr  .Ift.)  In 
thf  farly  etiigeu,  bow-ever,  theov  distiiietioiu  arc  not  always  easy  to  make, 
and  when  simple  atrofihy  attacks  a  di^k  in  n-hich  there  is  already  a  lai^ 
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phy:iroIo^ica.l  viip,  the  resulting  coudituio  may  rloselr  resemble  the  typical 
glAucvma  i.-u[).' 

l}i»turt>aMt  of  drcuttUion  in  the  R*iina. — The  pressure  on  the  retina  ob- 
gtnici-'  Ixjfli  th<>  cntmnoeof  tin*  arterial  and  the  exit  ol"  liie  venoUH  itlreain. 
The  .arteries  are  imroinplptely  tilled,  the  \v\iw  oingmtvd.  Arti-riiil  puliutioD, 
invi^ihlc  iu  tlie  healthy  eye,  m  olUn  to  be  eecn  iu  Uie  urea  uf  thu  dink,  or 
may  be  iiidiiced  by  light  fiDgei--prefisun>  on  llie  globe ;  diirliig  (Midi  dimriole 
of  the  heart  the  high  vitreous  prceeure  caiiges  arterial  regurgitBtiou.    The 

Tta.  88. 
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Vkrlutit  furni*  iif  ilapmMlon  In  Ihii  opllR  illik.    (Mo<1IIU>il  ttiaa  %  dUytUu  b^  PurIm.1 
A.  Ontliiu]'  iiDiill  pli7«lola^c*l  dcplvHloD  m  renin  of  dlik.    tjualua  uritirow  munwl. 
fi.  Uiiuiually  large  and  ftbrupl  pbyilologlcgj  cup  liiTolrlug  ci-ntral  portioa  oC  <tbk.     '""■*"» 
cniiraift  nnrnml. 

C-  siiBltnwiuiiotr-llkBStTcipfatedqnMUoi].    LAutiii  crlbtoH noroul. 

U.  U*u«aa&loiu  esMTailon  InToMBs  wholt  area  of  dkk.    Lamina  crlbreMdlqiluicdbukvud. 

veins  are  rhythniicnlly  oomprogsed  by  the  traosmittiid  pressure  of  each 
incoming  arterial  wave.  This  so-called  venotis  pulsation  occurs  only  in  a 
Hraall  portion  of  the  vein  close  to  it«  jK)int  of  exit,  for  the  blood-prefwiire  is 
lowest  here,  iind  <t impression  at  this  |»()iiit  pn'S'ents*  th^ex|iiilMoii  of  bhiod 
fniiii  the  adjiiwnr.  [mrt  i(f  tlic  vein  :  it  is  often  to  be  seen  in  eyes  of  normal 
U'Dsiun,  bill  not  *  "fti;n  as  in  glaucoma.  Capillary  hemorrhage  may  rcauU 
from  the  obetniftioii  of  thv  rctiniil  cimilation.  Aneurismal  dilatations  of 
the  arteries  and  liotd-tiUc  vuricotiities  of  the  veins  are  oacaaioually  met  viU). 


'  SchTciggor,  Aicbif  t  Augvolieilk,  udiL  ;  &iid  aUtncl  In  Opittb.  Beviev,  1691, 
vol.  s.  p.  SS4. 
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ImpamnerU  of  Vision. — ^The  preasare-changes  above  d 
ductive  of  disturbance  of  vision  in  seveml  diflferent  wavs. 

The  early  transient  cedema  of  the  cornea  causes  a  trai 
sight  in  the  daytime  and  an  appearance  of  a  ring  of  rainb 
every  luminous  flame  at  night.  The  rainbow  phenomeno 
ing  characters : '  the  flame  is  seen  with  nearly  normal  cla 
is  a  dark  non-luminoua  zone,  the  breadth  of  which  corret 
tanoes  with  an  aogle  of  4°  to  5° ;  surrounding  this  is  I 
which  has  a  breadtb  equal  to  an  angle  of  2°  to  2.5°,  and 
of  about  10°  to  11° ;  in  the  colored  zone  the  whole  of  < 
spectrum  are  visible,  the  violet  being  invariably  on  the  inn< 
outer  border ;  the  appearance  of  the  zone  is  not  altered,  e 
as  to  position  of  the  colore,  by  the  use  of  convex  or  concav 
not  altered  by  \'ariationB  in  the  diameter  of  the  pupil ;  it 
only  in  direct  vision,  but  also,  though  with  less  distin 
image  of  the  flame  falls  on  other  parts  of  the  retina  than 
Evidence  that  the  phenomenoo  is  couoected  wltii  a  slight  < 
corneal  epithelium  has  been  obtained  experimentally.*  A 
0.125  per  cent  solution  of  hydrochlorate  of  erj-throphleii 
eye  causes  a  slight  haze  and  anffisthesiaof  the  cornea,  toget 
of  the  sight  and  the  appeai-ance  of  rainbow  rings  round 
circle  being  the  outermost,  as  iu  glaucoma.  The  result  i 
with  a  contracted  and  with  a  dilated  pupil,  and  in  eyes  fro 
has  been  extracted.  As  in  glaucoma  also,  the  colored  ri 
during  the  earliest  stage  of  the  corneal  oedema,  when  the  h; 
when  it  becomes  denser  they  disappear.  This  experimcni 
associates  the  phenomenon  with  a  certain  disturbance  in 
tholium,  proves  that  the  latter  is  not  necessarily  dependi 
of  pressure  in  the  chambers,  and  that  the  much-dreaded 
neeossarily  a  sign  of  approaching  glaucoma.  They  ooc 
forms  of  eonjuiictivitts,  and  perhaps  in  some  other  congesti 
connectetl  with  increased  pressure. 

The  lowering  of  the  retinal  circulation  which  atteni 
of  high  pressure  in  the  eye  impairs  the  sensibility  of  thi 
licaltliy  eye  it  is  easy,  though  not,  perhaps,  very  safe,  to  a 
field  of  vision  by  external  pressure,  and  aecutate  experimen 
pn'ssure  iu  siilKiiied  light  shows  that  belr>rc  this  result  is  rt 
is  lowcrnl  owt  the  whole  area  of  tlie  retina,  and  that  it  i* 
isheil  ill  tlie  ictriou  of  the  uiaeula  than  elsewhere,*  Tlie 
whieh  attends  tlic  onset  of  acute  glaucoma  in  of  this  chaijn 
to  depend  chiefly  on  tlie  circulatory  disturbance  in  the  ret 


'  LHqucur,  Trtn  Grnefv's  Archiv,  ixvi.,  ii.,  S.  7. 

•  Treacher  Cfillins,  Ophthalmic  Review,  July,  1B90,  p.  196, 

'  Author's  Jacksuniun  Essay  on  Glaucuum,  London,  Churchill 


Vldd  at  vlilOD  Ld  •  coat  of  cbtonto  fflRuenma :  let!  tj*-    PUtvni  utd  tttg-mna.    Tht  btuctinsd 

KTW  ihoiTi  tha  ctinlniclloii  dlirovcred  nl  ihu  flrsi  <^i«iiiiniHl<iu ;  Uic  tliudud  •«)».  Uinl  whlcli  «ti  lo«i 
diirlDEUui  following  tico  moothi.    OBUlnl  rlilou.  e-UUu. 

letaina  lor  »  tjnu-  nnrmal  nr  nmrly  normal  vision,  iphilc  the  periphery 
piogreesively  wntracts.     Tbe  coiitraction  in  iliM.'overable  at  fil&t  only  ia 
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milidiiKl  light.  In  \iA  moot  typioal  form  it  bcgin^t  at  itM>  laiwr  nuit^iii  of 
ihf  fipUl  of  vision,  involves  the  iiiwr  iipner  ami  limor  jiorlioiu  l)eft)re  the 
oiltpr,  iiml  gnulimlly  ntliutt'  tlic  eutiliviit  aruu  to  a  Mirnll  oval  or  ."lil-like 
field  extending  outwani  ir-om  the  lixatiwii- point  to  tJie  blin<l  spot  and  {»• 
ytMd  it.  {Vign.  'H,  S.O,  atwl  M.)  It  next  involvf^  the  lixatioii-]>»iiit  and 
the  atljaot-nt  aivu,  uud  ]i*avL'g  oiilv  a  small  exwiitric  area  exttitiling  Dutu-anl 
fmin  tlic  bliod  »\wt,  corre»|K)iKling  to  a  small  iwrtioo  of  tbe  ivtioa  on  the 
luiKnl  "ido  kC  tlu-  disk  ;  nltinmtcly  it  annihilatps  lliitt  aliM).  It  ii;  |in>baVilj 
tlio  oxi>r«\>«inn  of  progressive  damage  "f  nerve-fibivs  in  the  <;x<»vatt?d  disk, 
those  wliitdt  lielon^;  tn  tiu>  teniiinrHl  luilf  a(  tlie  rt-tina  sufiering  «flrlier  tban 
tlione  nhii-li  U'long  t«  tbr  tuiKat  Imlf;  tiifw*  jioK^ing  to  the  periphery  lairUcr 
tban  thosv  t-up|)Iyitig  tlic  macular  irgiuu.     The  ret«DlioD  of  good   vL»ign 

Fto.  36. 
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Field  «r  vtHcn  tfl  •«•■•  of  ehmiiEe  eluieomk  et  U  l«ut  iriz  jua/  duntloin:  leR  *iro.    Ptdmi ' 
■C«^d  Dflr-flvfc   OmM)  vUoii.  <t-l:ilu.   The  ollict  c]>'  nuintMl  unlr  «  uukllor  ciccntrlc  ftetd  lo  tfa* 
outtr  rid*  of  !%•  blind  ^ot 

in  the  macular  r^on,  fven  when  the  contmction  is  far  zdxnare^  aod  the 
|)m«8urf  high,  .shows  that  thv  iY.-tiual  cii\-id»tion  i(«  well  maintained  asoum- 
pnrtd  with  its  condition  in  ncuto  glanoonta.  The  artmee  undergo  prot«cti\'« 
hv|MTtn)jiliy, 

The  line  of  denuipcatiou  between  tlie  sentient  and  non-f*enticnt  ureas  i» 
well  defined,  and  even  at  the  outer  limit  of  the  fonner  color-vision  'a  usu- 
ally rctainwl, — a  jwint  which  eometinies  helps  to  distinguish  the  contracted 
field  of  chronic  glauci>m.i  from  that  of  optic  atrophy  due  to  other  caa<)6B. 

Thecuulraction  of  the  fii'ld  diww  not  always  follow  the  typical  eonrs* 
describtd  above.  In  one  bund n-d  eases  taa-fiilly  exftmiuwl  Uie  dcfetns  in 
the  Held  were-  a»  fidlon-s:'  drfw-t  iti  nnwil  ]w)rtJim  only,  twent}'-fleveo 
oaAe^;  predominatini:;  in  uftsal  j^wrtiim,  furty-foiirc&tws  ;  lo«a  of  whole  field, 
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cxt-epting  a  jxrijiajHlIary  nvaX,  fitiir  casts;  loss  of  wlioU-  fii-Kl,  iucludjiig 
flxntiiiii-|N>iiit,  but  excepting  snutll  trrnpurul  ana,  tiiuo  <.-n)^^^ :  cfiitriil  or 
uarAceutral  .^cotomu,  witli  or  without  slight  restriction  of  iinwl  peHplicr>', 
four  raw!*;  reMtrictiou  upwaiii  only,  two  cases;  <^iipentric  restriclioQ,  wi 
cases ;  prupuiiJerunoc  i>r  dcfiTt  iu  tetiipural  half  of  iield,  four  cabe&  It 
will  he  seen  lliiit  <>f  tlio^c  one  hundreti  iielda  odIv  tJte  lunt  sixteen  were 
atypical.  Whon  tlic  titld  U  tcstM  hy  tho  mrthod  of  lijfrriim, — i.i\,  by 
using  a  much  smaller  tesWibject  or  a  nmrh  |^rf>at«r  di^tniKT  titan  is  nnli- 
norily  employed, — (lefeots  are  found  which  would  otherwise  cfioape  drtec- 
tioii,  nud  have,  it  is  said,  the  peculiar  characteristic  that  the  defective  ai*ea, 
whert>ver  i^itufltod,  is  always  in  direct  continuity  with  the  blind  )?pot.' 

These  twt)  tyiK-ii  iif  retinal  [laralyirt  are  often  Lvmibiiied  :  an  acuta  glau- 
coma initiut»t  tlie  Inm  of  vision  by  olMtriti.ling  tlie  <:in-ulutiou  ;  prolungi^ 
.pressure  corapltte*   It   by  i-xcaviitiog  tlu-  disk.     Tiim-ly   rL-muvul  of  tlie 
preftsurt  will  do  mucli  to  restore  what  i«  Wt  through  reoont  obittrnction  of 
die  blood-supply,  but  tlie  loss  due  to  atrophy  of  nerve-fibres  is  irreparable. 


CLISICAZ,  TYPES  OP   OLAVCOMA. 

Aeutfi  primary  glaucmna  is  frwiuently  mistaken  by  nnskilled  persona 
ibr  an  ordinary  inl^ainmation  of  the  eye,  an  er\-sipela»,  or  a  neuralgic  attack. 
The  mistake  is  dUastrous,  for  it  leads  to  irrt'jraraHIe  loss  of  sight.  Tlie 
attack  is  oflen,  but  not  always,  prei'edwl  by  one  or  more  traueicut  attacks 

■of  dimness  aud  rainbow  vision.  In  wime  (aw-t  it  urwtw  without  wnniiug 
of  any  kind  in  an  eye  whldi,  »o  fur  ae  tliv  {mticut  uin  toll,  has  previously 
b«>n  free  from  all  di*i)rder.  The  pn-monltlons  art-  V-^  fpwpn-ntly  al<i^nt  In 
the  yoiiiiger  tluin  in  the  older  class  of  suftcrvrs.  Thcoxciting  cause  apjtenrs 
frequently  to  be  an  exhausting  illness,  a  chill,  or  a  time  of  exceptional 

.  iatigue,  anxiety,  or  sleeplessness  ;  the  u»e  of  atropine  or  »omc  other  niydri- 
■tio  to  (he  eye  is  sometimes  imniediatt'ly  res|M)iisiblc.  The  eyo  is  attat^ked 
more  or  lew  suddenly  with  pain  :  thii*  inrrcas<s  hour  by  hour,  extending  to 
the  fon-hi^  and  temple,  and  even  tii  the  whole  side  of  the  Iieai)  and  faca 
Vooiitiug  ifjiuetinic»  oocure,  and  in  a  few  lioiu-s  the  patient  in  utterly  mis- 
erable and  j)mstnitc.  Vision  is  gi-eatly  iniimired.  Hy  (lie  time  the  surgeuo 
g««  tlie  eiBc  the  changes  are  already  striking  and  characteristic.  The  eye- 
lids are  somewhat  swollen,  the  conjunctiva  reddened  and  [jHrhapn  cedema- 
tous  :  the  subcoojunctivul  vcascU  arc  much  injected,  e»t*fially  the  circum- 
4X>nteAl  plexns  and  tlie  main  trunks  (M^nnec-tLd  willi  it.  In  vcr^-  scvitp  cnses 
a  pnitrnston  of  tlif  eye  is  di«yivornblo.  The  tenrs  flow,  and  the  eye,tliougb 
perha(»  nnirly  blind,  ap{wan«  inlideinut  of  light.  The  wniea  lia;^  lost  its 
polish,  and  looks  like  a  glas«  whicli  ha*^  beai  brcmhcd  upon,     If  high  teu- 

,  Blon  lias  already  [>crsisted  some  limi',  \l?-  M-ntiiltv<ii<-.-«s  to  touch  !.-«  diminished. 

FThe  pupil  is  more  or  less  dilated  and  totally  inacriive, — a  oondition  which 
at  oDoe  indicates  that  tlie  cswe  is  not  one  of  otdinarv  inflammation.    The 


aLArcovA. 


anterior  chamber  is  abnormally  sliaHow.     The  c^'cball  ta  decidedly  hawler 
than  its  felluw  uikW  the  linger-tart.     Thk  establl-ihi^  tlte  diagnosis. 

Thv  vii^ioii  nf  the  afltfrtnl  vye  in  alwa^'s  niurh  itnpaircil ;  it  may  in  (be 
coiirw  wf  R  day  or  two,  or  fveii  sooocr,  be  rtducwl  to  a  bun:  pcrceptioQ  of 
light  nttir  tbtr  middlv  of  tlu<  field,  or  it  may  be  totally  extiiiguisbcd.     On 
attcmptiug  nn  oplitlialimwcopie  exftmiuatiun  we  are  baffled,  in  spite  of  the 
(lilafatiuD  of  the  pupil,  by  the  cluudiuves  of  the  cornea.    If  tlie  optic  disk 
<au  U-  diswrncd,  llit-  artwite  will  be  awn  to  be  wiupwliat  rcduotd  lu  elia,< 
aiid  pi-obttUly  piilwiting,  tbo  vi'iiiH  eiigcirgefl,  nml   tlK-ir  main  lniiik«,  cloMJ 
to  the  point  of  craorpcnoo  from  tJio  dink.  (v>llupsin}{  with  oaeli  Hrtcriitl  pttlsow ' 
Kxtrava.<aations  of  hlood  are  occasionally  discoveiabte  in  the  retina  or  in  the 
choroid. 

In  tiie  abnencr  of  treatment,  the  acute  symptoms  tisiially  last  for  Rovcral 
w«ck.4  and  then  grntliially  Riilxiide.  With  their  Rutwidefice  ttiere  may  be 
MDu'  Hligbt  rptitrn  of  vbion,  but  tlic  eye  rvmainii  liard.and  the  renuiant  of 
sight  is  grudtiully  nbolishcd. 

The  intensity  of  the  syinptoma  in  acute  glaucoma  and  tlic  rapidity  of 
their  onset  vary  wwisiderably.  "While  tlie  milder  cased  form  a  eonni'oting 
link  ivitli  the  subacute  variety,  the  mugl  severe  well  desen'e  ibe  name 
"  fulniiiiatiti^"  applied  to  them  by  Vou  Graefe.  The  sta^  of  total  and 
ir reined iiibk  lilindiie»i  i^  reached  more  rapidly  in  the  acute  than  in  the 
Other  formH  of  glaueoma. 

SubacuU:  priiinirj/  glaucoma  13  chararterj/ed  by  its  intermitteoc)'.  Tlie 
Jiret  few  attacks  may  amount  to  nothing  more  than  transient  obecunicioa 
with  rainbow  viaion.  Gradually  tlie  recurrences  becxime  more  frwjueiit  and 
severe  and  the  remiseions  1p»w  complete,  and  by  degrees  a  pcrsij^tout  eon- 
ge^tive  glaucomatous  condition  in  efttubliitbud.  Th«  teutdoa  reuiains  itt 
execsB ;  excavation  of  the  ili»k  and  wmtnietinn  of  the  field  begin.  Tlic 
further  cour^'  of  the  di»ou;te  i»  still  niarkfd  hy  exmiTlmtioiii*  uf  jmiiu  iiiid 
injcetion,  and  ultimately  it  leads,  hm  rapidly  than  acute  glaiieoma,  but  not 
\es»  surely,  to  total  blindness. 

The  term  iuHauiiiiatory,  commonly  applied  by  Contioeolal  writers  to 
the  congestive  form.'t  of  glaiK^imu  di^MTilnd  above,  in  here  iiitentiuniilly 
omitted,  as  conveying  a  faW  impression  us  to  the  cfisenlial  nature  of  the 
morbid  proct^sis. 

Chronic  primary  gfaucoriui  (glaucoma  eimple:c)  begins  almwt  impi:drcp- 
tibly,  proj^-eases  slowly,  with  little  tendency  to  exacerbation  or  renii»«ton, 
and  leads,  in  tlie  course  of  iiiohiIis  or  yeam,  unle^  arrtrited  by  treatment, 
lo  total  blindnt?«i.  The  patit^'iit  is  iiNually  at  Umst  tifty  years  of  ap\  He 
complains  of  fiiiling  »iglit  in  one  or  both  eyes.  One  eye  is  usually  ailrt^ed 
Ix'fiire  (be  other,  mid  with  uimttservunt  jktvoiix  it  sonietinui*  Imp|K-iiH  that 
tlie  eye  first  nffi-cUd  butxunra  blind,  or  iK-arly  «j,  before  it»  owner  dwcuvers 
(hat  anything  is  (^in);  wrong.  In  a  large  majority  of  cases  the  H-cood  «yt 
is  affected  nooncr  or  later  iu  like  maaner.  "NVe  sometimes  obtain  a  history 
of  periodic  obscnrations  and  rainbow  vision  ;  more  frequently  6uch  history 
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ia  wanting;,  and  no  exact  date  can  be  assif^ed  to  the  onset  of  the  disoi-der, 
A  history  i>f  nervous  exliaiution  i'vara  one  caiiKe  or  aootber  is  fnM|ueutly 
furl  hcumiug;. 

Bstc-niullv  tbo  vyvn  i.'xliibit  liitU-  or  uuthitig  muias,  except  [n-rtiupe  a 
slight  eiilaryeimriit  ol'  tlw  i-lui-f  aiitt-rtur  tnliar^'  vo«*cl».  The  unierinr  cUitiu- 
ber  is  oRea  »hftIIow,  hnt  not  moiv  bo  thiui  in  nurny  h«Althy  ovm  nt  the 
e&me  liiiiL*  of  life.  Oit«  or  both  juipili^  may  b^  eoni^wliat  dilatcf]  and  i^lug- 
giiUi,  but  this  i-oudition  ii^  by  no  ntean»  oou^taiit  Aii  eye  alrtndy  blinded 
by  lypitnl  friiroiiir  ^latiooina  may  jtrc^tit  a  non-dilatti]  and  oiiiiwiimially 
active  pu|iil.  Thi-  len^,  on  simple  in8]K«tiuu,  may  up{K-nr  wuntiiig  in 
trnnsimreuey  wlifo  it  is  not  really  fo.  The  inexi>erieno«l  ol>*i'n'er  may 
nell  be  ii:^^)!!!^!!*^^  to  tind  that  iu  a  glnticoitintoii^  eye  he  can  mniettmes  see 
ever)*  detail  of  the  fiindu»  ^vith  the  ophtbnlmoscojie  thmiigli  a  cn.-gtalline 
leng  whieli  to  th<>  naked  ei.'e  loolc^  like  a  cataract  alni<»t  ready  for  extra<v 
tinn.     Unfortnniite  niUtakes  of  diugnottifl  sometimes  arUe  fntni  tlii.t  muse. 

T\k  tenisiori  of  the  eyeball  in  increaeeil.  TIip  exccfts  is  at  first  viirr 
slight,  and  may  he  diucovcrable  only  on  repeatetl  examination  at  different 
times  of  day.  Ln  such  eai^es  the  toiiuuicter  is  hclpliil.  In  the  later  i>tages 
it  may  amount  to  almost  etony  hardntsti,  allhoiigb,  by  w-asoo  of  it*  slow 
odvaucc,  thoa-  is  no  puin  and  litllf  externnl  st^ii  of  diecaae.  The  optic 
disk  is  ciipjKxl  ;  it  prtSK-iiti*  the  charact<'rli»tic  a ji|»«i ranees  of  excavation 
with  di^pljK-eiiMiit  iif  l)ic  v(5^H'U  whieb  have  been  dew-rilH-d.     (Page  661.) 

On  csaniining  the  fnnetion^  of  the  eye  wc  find  the  range  nf  the  ao- 
rommoHation  relatively  sraall,  if  not  totally  wanting;  the  refntctiun,  in 
tl>e  majoniy  of  cases,  hyi)erraetn>pic  ;  tlie  acutenes-s  uf  viwon,  as  tested  by 
Snt^llen'fl  letters,  more  or  less  ira]>aired,  thongU  owasionally,  even  when  the 
di)«(?ase  is  far  advaiw-wl,  the  iiiaL-ula  rt'taius  nearly  uoriual  aeul^-'iiG^s ;  and 
the  fifJd  of  vHiin  typically  tuiitiTicied.     (I'a^e  liiili,) 

The  diugnoets  of  chronic  ghiucuuiii  dupemis  cliiefly  on  the  excess  of 
tension,  the  exr/avation  of  the  di»k,  and  the  eoiitiiu'lioii  of  the  fteld.  and 
in  cRrt(#  of  doubtful  tem^^ioD  on  the  two  la«t  named.  In  tin?  absence  of 
decided  inerett:«e  of  tension,  chronic  glniiconia  is  apt  to  be  miAtahen  for 
Bimplc  ainiphy  of  the  optic  nerve,  and  the  diiferential  diajinosis  is  sonie- 
timcA  veiy  dilfienlt.  The  di.ttin^nb^hiiig  ehnraetei-s  of  simple  atrophy  are 
iJie  Mlialhiwn(>sc4  of  the  eiip,  tho  relatively  givnter  ht^  of  color- vision,  and 
tile  Icftf  n^ulnr  distnhntion  of  the  blind  area  in  relation  to  the  optic  dink. 
A  <U-(inite  history  of  rainboM'  vi)?ion,  vliea  obtainable,  favors  the  diagnosb 
of  glaucoma. 

Altmlule  (HaviWTna  ant!  Gliiueojnatous  IM/tmcrtition. — When  tlip  stage 
of  blindness  is  reached,  glmicoina  is  sjwkcn  c(f  as  absolute.  In  this  stage 
tin-  iiblamte  efTcelj*  of  high  pn.'8«ure  in  the  eye  are  witueswd.  The  eyiu]>- 
fc>nis  vary  a<'cording  to  the  previous  eharactcr  of  the  disciwe.  If  it  li«v« 
been  anite  or  »ul)aciile,  the  anterior  ciliary  vessels  arc  lat^,  tortiioiii?.  and  of 
deep  piiq)lish  color,  an4l  stand  out  witli  cspepial  promiuence  by  reason  of 
the  atrophy  of  the  conjiinrrti™.     The  coruea  ia  hazy,  its  epitliclium  tliick- 
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ftipd,  n)U);li,  and  MimPtimeA  rnL>^  in  \ile\)S,  its  semibility  ImiT-ml  or  nhoU 
ii-hp(l.  If  ihp  iriA  is  visible,  it  i»  f*fii  Ui  Ix-  rc(lii«-cl  tn  a  imrmw  tirc-le 
bv  reaeoD  of  miJp  dilututiou  uf  lli«  pii|iil,  ite  chnractfrifitic  marking?  are 
goni',  aiid  its  ])erij>lierv  in  tonn^inum  visibly  in  ooatact  wiUi  the  oomca,  the 
HurtfiM-  \muii  altered  iu  color  by  de^nictioo  of  tbo  epitJi«lium.  l<ai^ 
ttirttiuuH  %'t-^?di.-lH  ai'e  sometiiiin*  to  be  aeen  in  the  irU.  The  Icm,  wbielt  at 
im  corllcr  ^tJijj^^  ftf\ca  ii]>]R>an*  mora  or  h-a^  (>|iw]iic  whi>n  it  i»  uol  n.-ully  m, 
becomes  truly  c-iitJinKioiiM,  tlu' ojiiicity  iiltimntcly  nttiiitiiiig  the  <U-n«'  wbito 
or  ycllowiith  oluii'octer  which  in  all  furnis  of  etcoudnrv  catiinict  <tcnotffl 
advaiiocd  diaeawof  the  ciliary  body;  it  is  thon  nnplea^antly  oonspiciiouB 
by  reason  of  ix»  advaoced  poeitiou  and  (be  larjreuee^  of  the  |>U{>il.  Paiu  ia 
apt  to  continue  long  aflt^r  night  !.«  tnitl,  mid  lit  thii*  ^tagn  it  i^  iiiiiialty  for 
the  rolief  n{  pitin  that  ailvicc  U  i<oiifrht  Subjective  vionnl  flenMtions  are 
not  iDfrcijiipnt  lon^  after  tbi?  eve  Is  blind,  and  iirai^ioiially  lead  the  ]ia(ient 
tu  the  Biu^evD  in  the  vain  hu(>c  that  they  indicate  a  chance  of  impixive- 
mt'iit. 

If  the  conrw!  of  the  glaucoma  liav-«  been  chronic  ihrongltout,  witbont 
pain  and  roiif^')<tlon.  tlie  external  appearance  of  (be  eye  uisy  lie  tittle 
aU<Tfd,  even  in  the  abMlutu  ^tagt.  The  syinptouis  arc  iho^  of  chronic 
glaiifoma,  already  dcHcrlbcd.  The  din^ttot^iv  tin  made  at  once  from  the 
banlm'ss  of  the  pyc  and  the  excavation  of  tlii»  di.-»b.  Sooner  or  later, 
huwevi-r,  further  rbatij^-^  iiicltidin}r  pain  and  c<inge--itii)n,  miially  ensue. 

The  last  siagv  im  uiurked  by  cbaugeij  in  the  sloe  and  shape  of  the  eye- 
ball. The  tunic's  l>e«>nie  f^radiially  thiuned  and  extended  ;  the  curvature 
of  Uio  cornea  flattens  and  approximtttes  to  that  of  the  sclera ;  the  amjunc- 
Uva  alropbics.  IiiBlead  of  a  liifueral  enlargement  of  the  globe,  or  suiiiil- 
tauconsly  wilh  it,  there  is  olUii  a  more  urcuuuKviUHl  di^cution  of  the 
m-h-m  at  one  or  nior^-  place*,  iijinttliy  tlic  ciliary  n^iou,  the  equator,  or  the 
pofiterior  pole.  This  thinninfi;  of  the  tunics  is  apt  to  lead  to  rapture 
during  any  nniseidar  etl'ort,  such  a»  coughiog  or  sneezing,  which  h  accom- 
panied by  forcible  contraction  of  ilie  eyelids.  The  rupture  is  folloived  by 
pnifiiw  hemorrhage,  and  the  eyeball  ultimately  oollafiiw.i.  If,  on  the  other 
hand,  the  ditiorgnnixation  of  the  ciliary  body  have  procpeded  in  aihi 
of  the  thinnint;  f.f  the  wlera.  changes  of  an  op[in«itc  kind  occur, — loss  of 
teni-ion  and  tihrinkage.  The  contea  eontmcia  in  all  diiunelcrs,  the  sclera  te 
indented  by  the  traction  of  the  tendons,  and  a  small,  atrophtc^  shrunken 
eye  K'raaina.  Hven  in  this  condition  there  is  sometiDMe  a  liability 
attacks  of  pain.  I'lccralion  and  niptnre  of  the  cornea,  extnisiun  of 
Dn-n»Hd  liH»iie,  and  even  hemorrhage  of  co»»iderabk'  ninouiit  tnay  com- 
plete the  dtstructive  prwci«. 

H^norrhfujic  ff/aucoma  belong*  properly  to  the  swoodary  group,  hal 
much  rescmbhiB  the  congestive   primary  forms,  and  is  sometimce  iodis 
tinguietiable  from  them.     Cases  in  which  the  on^t  of  glancotna  baa  been 
preceded  by  hcjiiorrhage  within  the  eye  have  a  special  importance  fn>m  th»J 
clinical  point  of  view,  for  the  ojierative  treatment  appropriate  to  primaiy 
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glnuconut  is  apt,  in  tliem,  to  leiul  to  tiirtJier  hemorrba^  and  coDseqtieDt 
tailura. 

Steo)i(t(irit  gUinmam,  whatever  be  the  iire-existing  diaease,  is  a  fortnitla- 
blc  cxiinplicntinn  of  it ;  in  rcrtam  (linmUTs  nf  the  fve  it  is  onu  for  which 
tlie  surgeon  .slioiiUl  l>e  always  on  the  natch,  aa  its  o(tnirn.'ncf  may  at  luiy 
time  luvjetutitate  a  pi-onipt  aJtoratiou  of  trt^tmeut.  Tlic  cd^DtM)  and  char- 
IBteristic  sympuuQ  is  the  iin-Tvai*  of  tun»l"n.  Vascular  injection,  pain, 
and  impitirtiicnt  of  viaton,  if  ala«dy  [irfsfut,  are  aggrarated  by  tlic  access 
of  bigh  [ireseure  in  th*'  cj-e,  Tbv  |>iipil,  if  it  be  tWe,  diiah<»«.  Tlie  iMd 
of  vision,  if  not  already  loi<t,  ctiutnictd.  Tbi?  0|itic  disk,  if  viitiblo,  will  be 
Geon  in  ootirse  of  timt'  to  eiiffbr  exmvntion.  In  short,  we  may  say  tliat  th« 
syiuptdiua  of  HXiiiidary  ^lauooiiia  are  ihoee  of  the  primary  diaca^  more  or 
Ie«!  alteix-d  or  oonwHltd  by  varloiii*  morbid  chaiigfii  in  tlie  eye. 

TREATMENT. 

The  progn?iut  of  glaucoma  caa  \ye  arri'Mtt'd  only  by  moa^iirc^  which  lower 
the  tonsioD  of  the  eye,  and  tliese  m\x»t  bo  coiploycd  id  the  earlier  sto^iieg  if 
peruiautiit  lo^  of  »igbt  id  to  be  avoided.  In  the  absolute  ntCLf^  treatnieat 
cnn  avail  notliitig  l)eyuDd  relief  of  paiu,  and  ihi^  end  'm  attainable  more 
cx-rtainly.  s)>e>iliU',  and  safely  by  «in)j)Iete  removal  of  the  ii>elet4A  orfgan 
than  in  any  ollirr  way.  The  treatment  of  various  formic  of  wnmdary 
glancomn  hiL'«  Ix^'n  inHdentally  relerrKl  tu  already  in  a  pn'vious  section. 
The  following  |>ii{in%  deal  mainly,  tliuugb  not  exclitsively,  n^itb  the  treat- 
ment of  the  primarj-  disca*e. 

Glaucoma  nsiially  tails  for  operative  treatment,  for  the  due  eBoape  of 
the  inlra-ix.-uiar  fluid  can  »ehIoni  l>e  iwriuanently  re-establishKl  by  any 
other  uieuus ;  but  thei^-  are  stuue  eo3«*  which  tau  be  suooiasaiiilly  tnaited 
without  0)ieratioii,  and  there  ui-e  %'ery  loaiiy  iu  which  ciirtaiu  auxiliary 
mensiires  are  of  great  value. 

PALLIATIVE  TREATMENT. 
Eierine  {physo/itiffmme)  eometim(>H  rapitUy  nOievpfl  the  high  tension;* 
it  is  the  aBtagoui,''t  of  atropine,  whlfh,  a.*  ulmidy  rtalwl,  jfonirtinies  induces 
or  ag]{ravat«s  hi^h  tenslou.  Itjt  uik  should  be  guided  by  a  clear  conception 
of  its  mode  of  action.  It  a  notcwortliy  tlmt  itcitbor  myotits  uor  mydriatics 
cause  any  deeide^l  chanj!C  of  tension  in  the  normal  eye,  and  that  stieh  );mall 
ehantfcs  as  they  do  prodiioc  are  the  opijosites  of  tho^  here  in  quei^tion. — 
eserine  tending  to  raise  and  atmpine  to  lower  tbe  intra-^icular  prcaniire. 
Their  action  in  relation  to  glauwiiia  dc)«ends  on  the  abnonnnlity  in  the 
position  of  the  iria.  Kserinc,  Ity  eoiitracting  the  Kpbint^ter  of  the  pupil, 
thitm  the  iri^,  flattens  it^  fuUlH,  and  piill:«  H\ton  'iXs  {ipripberal  inwrtioo.  If 
the  filtratioQ-fuiglc  is  comprotaxl,  it  tends  to  reopen  it.     Accordingly,  it  is 

'  Adoli^  Wel)er  and  Lmjueur  appwir  to  hnvo  ditorored  the  cunlivo  action  of  «Mrini 
alMMt  auiiu1Uni>cniBly  and  indcpundentl}'  of  eMh  oliior.  See  Van  Onere*s  ArchJv,  xziL, 
It.,  S.  2ia 
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cbif^Sy  useful  -n-heo  this  oompn>«>8ton  U  reocnt  and  gliglit.  In  the  nidtkit 
but  coDipurati  velv  mild  attacks  wlnrh  cnme  nnci  ^  (luring  ibe  premonitory 
stMgc  of  [>riii)arv  glaucoma  ^serine  acts  witb  admirable  eO'eci.  In  severe 
ftciito  nttaok.t  alno  it  may  be  useful  if  ajiplied  witliout  delay ;  but  in  auch 
cases  tiie  filtration -angle  is  ven-  (irmly  i-lo^  and  Uie  fiphiurt<y  of  the 
pupil  it)  KHin  {Mraly/^l ;  beiici-  llx;  .stu^tt  during  wliiob  it  cati  relieve  is 
KXHi  passed.  1q  clirutiic  Dou-ouiigc»tiv«  gluucomn  it  uftvii  lun-ers  the  ten- 
sion lor  a  tinii?,  but  tiic  improvement  is  st-ldou  ^pvat  or  huting. 

In  somt'  forms  of  ««imdary  gltt««nuii  aW — for  example,  in  tliat  which 
fallows  retinal  hemorrlmvie  sod  ttiat  uhicli  \n  due  to  lateral  di^plaiiemtint 
of  the  lena — t'seriuc  sotuftiuits  ut-ts  juat  as  iii  primary  gluucuma, 

WliMi  (swriiie  t.<  iiiuiblo  to  iviitract  tlic  pupil,  and  ttivreby  to  iiit 
the  patfn(T  of  the  fillration-angle,  it  is  comnoouly  quite  iisoliss,  and  wh< 
ugelesH  it  iti  likely  to  be  liiirmfiil,  for  it  iiicrfosfs  the  hyperemia  and  ofU-n 
causes  peiu,  It  should  llierefore  be  ukhI  in  tlie  minimum  amount  and 
with  the  miuimum  fi-<M(iienc>'  wliioli  siiflice  to  ooiitrai^t  the  ]Hi]iil  and  to 
k^ep  it  contracted.  A  two-tpnthn  \tcv  aenL  solution  of  mdphate  of  o.>tf^rin« 
ill  (liHtJlled  water  (altnut  one  urain  to  one  ounoe)  is  pmbnbly  the  stmngf-st 
which  need  tivcr  Ix;  used,  and  a  miidi  waiker  floluiion  is  olWu  iK'tter.  A 
one  or  two  per  cent.  BolutioD  of  nitrate  or  hydrochlorate  of  pilocarpine  is 
preferrod  by  «>me  siii-geona  to  ceerine  on  acooimt  of  its  coni|»ar(itivoiy  feeble 
action,  but  it  ap])carA  to  hiv&  no  distinct  advauutge  over  a  suflicieotly  wtok 
eserioe  solution. 

Atropmr  I*  liarniful  pnfclsely  in  those  conditions  in  which  eM>rine 
iiAcfiil ;  it  indtiora  high  tension  liy  dilating  the  pupil,  slackening  and  throw- ' 
ing  the  iris  into  folds,  and  thereby  lieljiing  to  olistruct  the  filtration-nngle. 
Hence  it  is  IIlischie^'onl^  in  the  earlier  stages  of  priman*  gUuionoia,  and  may 
accelerate  the  onset  in  cases  of  intra-octdar  tumor  and  hemorrhage.  When 
it  cannot  dilate  the  pui>il,  atropine  never,  pn>l)ably,  raises  the  tension.  In 
certain  cast^  of  secondary  glatiLtinia  in  whivh  the  high  tension  u  due 
8('npUK  fsudation  into  the  atjueous  cliamlKT  luid  not  to  amipix-ssion  of  tbo" 
tilt  lilt  ion 'uugle,- — c.  y.,  iu  serous  cyehli!^, — iiti'opiite,  by  Uwswiiiiig  the  inflam- 
mation, t«nd8  to  rectors  nornial  tension.  Tbo  choice  between  a  myotic  and 
ft  mydriatic  i*  not  always  easy  to  make :  tlie  one  or  the  other  must  be 
employed  tentatively,  and  the  eye  luu^  be  re-examined  after  an  hour  or 
two,  or  at  latest  on  the  following  day. 

Ccoalne,  like  every  other  dilator  of  tlio  pupil,  has  been  Icnown,  nnd« 
predi-nposing  rondition-s.  In  induce  glaumma.  On  tlip  other  hand,  Ihis^ 
drug  lijw  the  |»invrr — invaluable  In  glatiroma — of  contracting  the  dliary 
blood-vc^MwlK  and  diminishing  the  sensibility  of  tlie  eiliar*-  nerves, — effects 
which  tend  to  Imver  the  intni-<>ciilar  prvc^ure.  By  combining  oocoine  with 
ewrinL-  in  such  proiiorljniis  Ihut  thw  eserine  shall  retain  the  mastoty  over 
tlie  pupil  we  get  tlie  advantages  of  both  witliout  the  dii*advanUigi*.  A 
aolulion  oonlaining  two-tenths  per  cent,  of  i>u]phate  of  ft«erine  and  om*  per 
cent,  of  hydrochlorate  of  oocaiac  (one  grain  mid  five  groins  res)>cctivcly  to 
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le  oiun.«  of  distilled  water)  is  «iuite  safe  in  thw  respect,  and  it  is  oftea 
Ijelc^^  to  make  the  eserine  still  weaker  aiwl  tlie  oocaine  stronger, 

MoTfJiine^  ^\'eii  milH-iitaiietmtdy  or  \ty  tiie  moiitli,  iu  Hiuiill  doges,  will 
somctinie^  nit  .sliort  mid  will  iUm<>«t  always  lit-'Ip  to  ullt-viuic  a  glaucu- 
QUttotis  attack.  It  vae>s  I*"''*)  lovrcr^  bloud-pivseure,  k'vecus  svcrctio))]  <uid 
promotts  L-ontni<;tiuD  of  tliL*  pii|)il  uud  sleep. 

Slfcp,  eveo  tliough  of  very  ghort  diirntioo,  often  dispels  the  mild  pro- 
mr>i)iti>r>'  atteck^  with  which  primary  glaiiroota  tx?giiis.  Dnriiig  steep  tbc 
prf^suif  iu  till;  cerebral  vessels  iiilU  aud  die  pupil  ooatracts. 

^\'ll»'nt^h,  Jootl,  and  ri-M  relieve,  ju.st  as  ould,  hunger, and  fatigue  induce, 
tli(«e  early  and  »\\^\\X  utlack^. 

Apnr'widi  sorattimes  proiluoe  a  decided  effect  on  the  tension  and  con- 
gestion of  the  eye  in  those  cases — Dot  very  unctnumon  iu  womea — in  which 
ail  attnek  of  !iu1ia(.-ute  gUiticinm  i'^  a>&o<'iatGil  (vith  pridun^l  conadpation. 

Ii'f,  applied  to  tile  cIul-imI  lidri  in  the  fiirm  uf  iwd  compreaseB,  or  mora 
conveniently  enclosed  in  u  ttiin  mblMT  Imllooti,  vrill  occasioiially  prove  of 
wrviw  iu  coiijuiK'ti'jn  with  otlier  palliative  mtaaunw.' 

A  judiciouH  iv>iubiuatiua  of  tlie«c  puUiutivu  nieitsim'«,  cKpodntly  the  use 
of  «(;«riue  imd  cocaine  to  the  eye  and  morphine  internally,  will  sometimoa 
rapidly  sulxlue  a  tt-cent  congestive  gluucoma,  even  of  severe  type,  and  may 
for  a  time  restore  the  eye  to  an  apparently  licalthy  state,  'die  cure,  how- 
ever, will  raivly  prove  |)enuaiieiit,  and  with  endi  rwiurrence  tlie  treatment 
is  likely  to  prove  less  eflaitual.  PaIlLati\*e  trnatment  \»  a^^i-fiil  ohicflyaB  a 
inenn-4  of  leiwening  the  severity  of  the  syniplnniM,  of  g^iining  time,  atid  of 
bringitig  the  eye  Into  a  eomlition  uiure  favorable  lt}r  u]ierati\'e  treatmeat. 
The  immediate  benefit,  however  great,  must  not  be  allowed  to  ob&<nire  the 
fact  that  in  the  great  majority  of  ea»«s  a  lasting  cure  is  ohtaJiiable  only  by 
limely  operatioD,  UBually  iridectomy. 


I 


OPERATIVE  TBRATMUNT. 
The.tLrgmey  for  oprmi'wn  ^-nrics  with  the  ai^utcnras  of  the  diacasc.  In 
acute  glaucoma,  unless  derided  improvement  Is  gained  in  a  few  hours  by  the 
meaeares  already  meutioued,  iridectomy  should  \k  performed  without  delay. 
A  ven"  Inteuse  attack  may  in  die  course  of  a  few  hours  reduce  vision,  to  a 
hare  ]>crception  of  light ;  a  prompt  iridectomy  may  restore  it  nearly  to  ita 
normal  condition  ;  but  jmil  in  proportion  to  the  brilliancy  uf  stuiih  a  remit 
is  the  danger  of  delay.  In  the  course  «f  a  few  days  the  case  may  Irecome 
IneiirEibli*.  80  long  as  [>ei'(x-ptioii  of  ligbt  rL'niaiui^  and  if  it  havi-  not  been 
nhaent  more  than  n  few  days,  iridectomy  should  on  no  account  be  withheld. 
I^roetration  of  the  patient  is  no  i-eason  for  delay  :  iridectomy  \a  the  sm-est 
means  of  procuring  ease  and  steep.  Thus,  a  patient  of  my  own  apjwarcd, 
when  1  first  saw  her,  to  be  fwist  recovery.  Tlie  glaucoma,  which  bad  tn^guu 
violently  and  suddenly,  was  of  fourteen  days'  duration  iu  one  eye,  of  seven 


'  Llo:rd  Owen,  Uiddlcmoni  Loctucu,  SimiliigbaiD,  CumUb.  Broi.,  189Q,  p.  40. 
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days'  duration  in  the  olhpr.  Ni-itlicr  tyv  a>iiltl  perceive  the  light  of"  & 
candle  close  to  the  face  in  a  dark  room,  An  imnH-diatc  iridetTtooiy  ia 
each  eye  reetorcd  a  part  of  (be  outer  half  uf  tiiv  field,  but  not  the  fisation- 
putiit,  iu  the  one;  iifarly  the  whole  of  the  ont^r  half,  together  with  the 
fijiatiuu-iKiint  imd  central  vii^ioD  of  6-l8ths  in  llic  uther. 

In  .lulwwute  glaiitxinia  also  early  o]KTalJoQ  is  inipurtaut,  for  laich  rocui^ 
rtrnw!  dlminUhts  the  clianw  i>f  eiimplete  n^toi-atiuti.  If  tbu  visual  field, 
examinwl  during  n  qiilewpnt  intiTvid,  W  much  ontitrmtpd,  oomplete  resto- 
ration must,  not  l»e  cxiMx-trtl ;  but  gifat  ini|)airnicnt  of  vieion  durii^  aa 
attack  does  nttt  prechide  the  recoverj-  of  good  viwon  aller  Lridetioruy, 

In  flironic  i^laiieomR  ojK<ration  c«nlers  less  certain  aiHl  less  obvious 
benefit.  Positive  iiupruvemeut  of  viaioii  is  seldom  tu  he  hoped  for;  the 
muet  tiiat  iridectomy  can  do  is  to  prevent  further  Ioxh.  Even  tliix  is  not 
obtainahli.-  in  ivt-rv  aim.-.  The  yj>enilion  gtmietiini-b  foils  to  arrest  the  course 
of  the  di^iiM.-,  uikI  uecaitiunally  luduees  a  pmiufiil  u^r^vutiou  with  rapid 
loes  of  whatever  sight  roniains.  It  is  the  odIv  meaiks  by  which  the  eye  can 
be  saved  fram  certain  blindness,  but  it  h  uot  a  certain  meam,  aad  this 
should  be  fully  and  carefully  e.\plauieil  to  the  patient,  or  io  aome  cuaCA 
preferably  to  hi.t  friead^,  l>t>fore  it  i.t  tiiidertakvi).  If  Iwth  e^'e^  arc  atVM-ted 
but  Ixith  still  retain  iumie  «gbt,  tlie  worse  tihoiili]  tie  operated  on  first  The 
result  may  dciride  the  treatment  of  the  other.  The  pnK«|iect  of  stiooess  ig 
greater  m  the  ^.tirUer  tbua  in  the  later  stages,  but  there  ia  oe^'er  a  suddetk 
urgt-ncj-  for  operation.  Even  in  advanced  ca^ce  it  is  sometUnea  wise  to  pe- 
examiae  once  or  more  at  interval);  uf  n  few  weeks,  so  as  to  moke  certain 
that  the  disease  is  progressive  before  prooeediiig  to  operate.  It  is  well  to 
remember,  however,  that  sueh  luticut^  wheu  lo«t  ^ht  of,  are  apt  lu  neglect 
tile  progreds  of  (heir  iual«dy  until  help  i«  no  limg^-r  jtuit^iUe. 

There  is  some  (lifference  of  opinion  as  to  the  propriety  of  operating  in 
Kimple  chronic  glaiieoiun.  8on)e  siirgenn!>  i-ejranl  the  iincertaintie^*  a)>  199 
grave  tliat  they  advise  their  patienlfi  rather  to  accept  the  gradual  a])pp)ach 
of  eeitain  blindness.  Thia  attitude  cannot,  I  think,  lie  justiBeil.  Ca^eb 
of  delinite  ant-^il  of  elmiiiie  glauooiua.  with  petention  of  good  vision  over 
many  years,  are  known  probably  M  all  experiewxid  ojicrBtors.  Cases  of 
definite  reduetiou  of  tension,  with  tT-tenrinn  of  piKni  visi-in  lasting  en 
lonjf  08  the'  patii-iit  ri'iimitis  ntidi-r  oWrvation.  are  <juite  common.  Ojucx 
in  which  the  hiss  of  vision  la  delinitely  hastened  by  the  opemtioa  are  com- 
paratively niir.  Ncttlfship,  revicwini?  his*  exix-riirace  over  a  long  period, 
eiinclu<k'»  tliat  it  is  a  clear  duty  to  oi>erate,  even  tlioujih  the  malady  be  fur 
advanoKt,  uiih'Ktf  tlie  patient's  state  of  health  definitely  coutra-indieatea.' 
My  own  experienee,  especially  sinee  I  have  iu!o)rteil  theailditinn  of  a  scleral 
puncture  (see  pajje  680),  is  in  favor  of  (ijienitiiig  so  long  ns  the  eye  retaios 
any  sight  worth  saving.  The  benefit  eouferred  by  ojienitiou  io  cases  of 
chronic  glaucoma  mnut  be  estimated   from  the  re«tdtitig  ooodition  of  the 
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tcDston  an<I  the  field  of  vision  rather  tlum  rrom  eliglit  chai^etf  id  Rcutoness. 
The  eniar^mciit  of  tlie  |)up!l  ami  the  ultt.-n.tl  cui-v'tttun-  of  tlie  cornea  pro- 
(lu«^  by  ail  iridectomy  fretjuciitly  involve  some  lowering;  oi'  ucutcapes,  even 
aflcr  can*tul  correction  uf  the  a^tigmali^ni,  but  tliii^  is  of  stuiill  moment 
wlifu  coiiipait-d  wiili  the  arrt^t  of  tW  (lisf^'ow,  an  iiKlk-aU.-d  by  a  iwluced 
tension  and  a  Doii-ooMtmcting  lieltl.  The  ])ermaticnt  Ix-nelit  vrill  be  r^v«&]«] 
rather  by  the  tonrmetfp  iind  (hp  jierinirtpp  than  hy  the  ttst-tyiies. 

^fo(ie■  of  prrfnrntiuy  Iridtviumy.  —  Tlie  ojirration  consisti*  in  making 
an  incision  wbich  o])eiii>  the  anterior  chamlKr  near  \ia  ]>erlpher\'  and  re- 
moving as  completely  as  |»oBsible  the  corrH3[>omlingse};ment  of  the  iris.  In 
congc-Htive  ciaseB  a  g(>neral  auwstlictic  ie  usually  wquiml ;  in  tiimple  cliroiiie 
glaiiainm  co«iiiif  will  usually  sutljix*.  An  in  uiauy  otb»rr  ophthalmic  oi>er- 
atioDD,  the  potiitton  of  tlie  eye  rniiy  be  atlvantiijjwiUBly  controllwl  by  U-tting 
tlie  |)atk'nt  look  lit  »  Iiglit<t1  aiitdic  liubl  in  llio  rttjiiii^^it'C  position.  The  in- 
cision i»  made  with  a  i^amll  linear  cataract  knife  or  with  a  brood  keratome. 
In  my  own  opinion,  the  linear  knife  is  preferable,  in  that  it  enables  one  to 
make  a  moi'c  peripheml  indaion  than  can  be  safely  nia<le  with  the  lance 
knite,  aiul  to  modffy  the  length  and  tlie  |KiHilu>n  of  the  ineininn,  anx^rding  to 
llie  Hpane  available  aAer  the  {M)int  hiL-<  ap|>ean'd  in  tliH  anterior  rluinibcr,  by 
making  the  ronntrr-pimrtnn-  a  little  fartlier  fonvanl  or  bncknanl,  a^  may 
be  found  practieablc.  The  iucij^iiiiii  ig  usually  placed  at  the  njijier  part  of  the 
comea.  The  puuctiiro  is  in  the  sclera,  at  least  one  millimetre  from  the  cor- 
neal margin  ;  the  oountcr-puncture  is  at  a  <Y)rn«|i4iuding  point ;  the  cliBtance 
iK-tween  puncture  and  counter-piuicltire  cxtLTnulIy  in  a  rtraigJit  line  is  from 
H'ven  to  nine  uiilliuietn.':*,  uccordiug  to  the  eizc  uf  tlie  c*>rneu  aud  tlie  d<-ptU 
of  the  unt^Tior  eliamber.  When  ibe  iri;<  lies  very  ctoee  to  the  comea  it  is 
impoefliblc  to  make  n  rnll-Fi^cd  incitflim.  In  pns^Dg  acnwi  the  eliambn* 
the  kfiifc  is  kept  pnrullel  with  the  phne  of  the  iria;  in  cutting  out  tiie  i^)^ 
is  turned  iK>meu'liat  forward,  but  muat  oomc  out  well  in  the  sclera  and  roinc* 
a oonjmictival  Dap.  The  irii^  i^  ^'i/ed  with  the  small  fom-pH,  drawn  out 
tbroiif^h  the  iociiiion,  and  lightly  pnlled  to  the  right  am)  to  the  Icri.  »o  that 
its  ba.-*?  may  liedL-H-ngr^-tl  from  the  cornea.  It  is  then  ilivided  with  srij^nrs 
cloee  toone  end  of  the  ineis-ion,  drawn  towards  the  other  end,  and,  if  postrible, 
torn  at  its  root ;  is  again  drawn  away  from  the  angle  of  the  wound  so  that  it 
may  not  be  pinched  and  iiieaiwrated  ;  nn<l  is  removo<l  willi  a  second  snip  of 
tbe  sciaeon*.  Instead  »tf  raakinjr  the  incision  upward,  «ome  operators  place 
it  at  (lie  jwrt  of  the  circle  whei-e  the  iri'  apfjcurs  to  K-spond  nxwl  ivadily  to 
QKrine,  on  the  grmnnd  tlmt  eompleti-  rviiiiiv«l  of  the  iriA-Bi'giiK-iit  \»  more 
likely  to  be  attained  there  than  eliWwhepr'.  The  npword  incision  ba«  the 
ailvimtagp  over  ineisioni*  whicli  are  placed  laterally  that  it  can  be  made 
with,  the  linear  knife,  and  that  the  resulting  coloboma  lie^  under  tlic  upper 

lid. 

For  reasons  wbieh  will  be  explained  later,  I  have  for  several  years 
adopted  the  plan  of  !<t»ckening  tlie  eye  by  a  .wleral  ptmctim*  immedtately 
txibrc  making  the  iride(,'tt>my. 
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ifode  of  Action  of  TriJtotomy. — It  i»  intercsuiig  to  uote  that  Voo 
Graefe.  to  who«o  flinicwl  iLCiinu'ii  wo  owe  thh  niorf  bt'in.-ficent  rpmwiy,  de- 
clartHl  liim»>eU',  in  bis  lo^t  uttornDiv  on  the  :>iil)jfct,  uiiRblc  to  explain  its 
atlion ; "  y«  the  rules  which  he  laid  dowa  for  ite  eraploymeul  are  cota- 
plctuly  coiitirnw^  by  the  advanwd  patliolofjy  of  the  present  day-  Wc  dow 
know  that  iiidi-iTtoniy  arreat^  the  progress  of  glauctinui  either  hy  cuueiug 
the  normnl  (iltrntlnn-nutlet  of  the  eye  tti  renjieu  or  by  estnblishiog  n  more 
or  lesB  abnormal  one  in  itn  Mesul. 

Id  recent  t-ongitwtive  glaiKxiiuu  iridwtoiuy  appears  to  act  as  foUowo. 
Tlie  escajie  of  the  aqucoti^  humor  and  tho  (tiniultaneout  advance  of  t)ie  leu 
immcdiatvly  t>]ai?keii  the  whole  eyeball.  Fluid  timing  away  for  Home  hotus 
at  I«LHl,aiid  till- ovcrlillcd  vitreoiis  chauibtT  is  di-plcu-d.  The  obttntctal 
circulation  lu  thv  uvt^al  tract  i*  ndiovcd  hy  tin.-  rfniovnl  of  the  prcaeuie,  and 
ill  inauy  caevx  is  further  n-livvc(t  by  a  frLv  t^^'Mjic  of  blood  from  the  divided 
vessels  of  the  iris.  The  tui^id  riliar.'  proce*w8  n-oede  and  ooa«e  to  com{irees 
the  bnw  of  the  iris,  aud  with  the  re-establish oictit  of  the  anterior  chambtr 
the  filtratiou-augle  reopens.    (Fig.  ^7.)    The  uormal  uiitlct  resumes  its 

FiQ.  87. 
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fnnan  eti^  prrainiiiinl];  turtd  ol  »cul>  nlmu'iimitij  irlilcciom]'-  (After  a  clmwlug  bj-  FUebt^ 
Tlwpatleiil  wnju  WDUiiiii,uni]ililr->Li-  BuUi  vyvi  wi-ru  uluiuked  I7  iiculi!  ilmoonui  4U  tnttrraliof 
Oiifly«&r,  uid  isiAh  wen  permkncully  tMn4  by  IrMifiaair,  Thi7  vtn  ttXkmlatA  tnet  d*«(L.  wma 
ron  later.  In  botli  fjrm  the  *.t(at:k  hii4  lievii  of  uliiirl  diiraUofi  (lu  (be  «ev>iii(1  vyv  only  l«o  dajrl. » 
(hU,«xoelil  tor  (he  (mIhIkiiti  k.  tt  biul  |iti>l>iil>l7'  ullncml  Ilia  ouii<llll<inik  nf  tha  ejrv  biil  little  Th«  olUe^ 
bodf  tnM  IkFgv,  bath  u  rrifariU  tliv  tniix'la  knil  OiB  proctm*.  The  pion»u  «itwud(>l  kloKM  to  tk* 
IcnaonUiG  aneaMeeml  to  the  Irli'in  t))«  gihci.  The  uinln  of  the  tnwrlor  chunbttr  wu  aamvad  tj 
thoktmft  pflkltlnn  nt  iho  IrU-lnwr-.M  Ilini  u  nltgUt  nnclIUig  of  Itie  pwafW  ironltl  liAVPpnawd  (b* 
ltUigUiultli»Qoniia.  TIip  clrcitmlantal  >iiU'p-wuTeinukatilr«mftil,  nolthnititltwIucviiiMMaftt* 
Icuu.butihrouclitnUismii^nt  <;(  UincHlsry  i>rniwiai>)L  Thp  U«uw  oT  Ui*  cilluTliodjr  wm  nontuL 
not  inflftiMd.  (Von  QmeheAtablv. Tol.xxi..  tl!.. S.13S.)  BMatKiirMehetOi>lIlai<niBcutorneMl 
acuin  slaik«oi!ut  cimd  bij  tridoMomjr-   (Buntctliio  Lceture*.  Luied.  December,  UMJ 

function,  and,  a^  regards  the  future,  the  abseuoe  of  the  iris-eegraent  ie  to  s 
certain  extent  a  safeguard  against  the  recurrence  of  a  (similar  blockatle. 

In  ci>iigest!vo  glaiiooma  of  hiii^i-  .standing  restitution  of  the  fillratioD- 
angle  is  olVn  unattainable,  hut  even  in  f^nch  cattes  a  welUmadc  iridoetDoiy 
will  sonietimps  frre  the  ligamentiim  ]iw!tinatii.m  in  tlie  rpginn  of  the  wwrod 
by  tearing  away  the  iris  from  ita  nmt.     Jn  nmny  of  these  eases,  however, 


>  Ton  Gntefu't  Archir,  vol.  xv.,  Ui.,  S.  2G2. 
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and  mcnroriff^&iioomfl  aim.  the  nut'cws  of  an  irklprtomj'  H^TXuds  on  the 
ibrDialioii  ul'  aa  anili<.'ial  liltratiuu-t^annd, — a  tninute,  jM^rtnanenl,  irornco- 
ecU-ml  fi-itiila.     <Fi{j*.  38,  39,  40,  41.)     The  lips  ol'  the  woimd,  especially 


Fio.  -AB. 


^ 


^S. 


Fio.  89. 


KMm  ui  rye  vtilcti  was  cured  irfMitHtcuti;  ctknmiaa  by  Irtilcruiniy  knd  letalQcd  lUKfui  rUon  lot 
nitern  Trim.— ThmMcUon  neat  extniiiltrijrclnirU.—lvn.cxtmiiiCTu  txa  In  n^n  Ll{« of  wouad 
nmuu  ixnuiUied.  uiil  ft  Us  iX  Irto  llnMUM  tiwrtura.  At  oilier  iwrtu  a(  Uu  IneUoa  tb«nUkMlia 
clHtrix. 

the  inner  lipe,  do  not  iinite  cnni|ilt'i^'ly,  but  remain  moiv  or  less  «opamtcd 
by  the  pmIni»M>  bptwpon  them  nf  ii  fnh!  nr  tn^  of  iris*.  The  nf^noous  «>ii- 
tinues  to  eiicape  nt  UiLi  ]ioiiit  into  thtr  stibconjuiictival  tissue,  and  is  tiience 
Bbsorbe*!.  One  or  more  fistiilie  lined  by  iris-tiasiw 
■PC  thus  j>ermaiiently  e<itablii-hcd.  The  overlying 
conjunctiva  prewnbi  iiii  twluumtous  or  pearly  appear- 
ance, and  is  morv  or  U»s  devatt-d  by  the  cdllcction  of 
fluid  beneatli  it.  Fiog<'r-pr»'!*.-'urt?  uirefiiltyapplii.'d  to 
the  ej"e  day  after  day  during  tlic  lK'uliri|;  pnxxa«' 
eeenu  in  many  cased  to  nid  in  keeping  the  tension 
low,  and  probably  promotes  the  fornmtiou  of  such 

llstuUc.  Even  weeks  after  an  iridectomy,  firm  pressure  i"""!""  "(  tbs  acciioaa. 
with  the  finjrer  vi-ill  someiime-i  eauw  an  immediate  »,'* he  «ni«J*  mc'ndiiiii 
\Tsihle  extrufliou  of  fluid  t)«ieat]i  tlie  et)nninclivii,  UircuRU  iiie  mWii!i)  puim 
■vnm  slackf'niny:  nt  the  glut*,  and  a  ritse  is  relatetl  ui 

which  the  patient  wari  neeiwtomwl  hiniHelf  Ijj  relievo  the  :<li^ht  reoiirrciiou 
of  glaiicooiatons  i^yntptoiiiM  to  u-hioh  he  rcniniiKtl  linMv  in  lliii*  way.'  In 
chronte  ^laiieumn,  and  in  tin*  Inter  Htii^r's  <if  tli*'  congestive  form»,  n  flUffhtly 
fi»4tiduii)t  jii-ar  attbnl*  the  liest,  if  nnt  tlie  only,  gnarantec  against  a  upeedy 
renim  of  tlie  (riaucoma,  and  \^,  therefore,  a  result  to  be  desired.  It  is  note- 
worthy, however,  that  fistuloiiB  and  cystoid  cicatrices  are  not  entirely  with- 
out daiifTPr  to  the  eye,  for  tliey  oeeaj^ionally  affitrd  a  Ktarting-point  fur  noptio 
iaflamiimtinii.  When  ne  have  leanied  how  tn  eataMisti  with  eertiiintya 
safe  and  pervistent  drainage  of  tho  eve,  the  trcatmoDt  of  glaucoma  will  be 
mure  uniformly  eiieee^fiil  than  nt  prifont. 


IflatlTmiit  nhriKlnK    l>>* 


'  B«mBiRi*tid«J  \ty  Dlunuus  m  »  tupptemnDi  to  aolctMomjri  AivbivM  d'Opbl*!.,  IW^, 
p.  404. 

'  De  Wccker,  rkarapeutiqUu  Oouliiiitt,  Part  1.,  p.  881. 


678 

An  iridertom^  for  glanooma  usually  loavw  a  mnsidrmhlr  fintl(»ning  of 
tlie  oorum  iu  tlu-  ini^ruliaii  whicb  ii?  at  rij^ht  anglm  witJi  tlic  (-icntrix,  ihiis 
])nNtudu^  au  uetigutaUEiii  itwlilv  obeervablc  with  thv  ophlliuliiiomet«r  <«■ 
tliv  i-)ia<)ow-tc«(.  In  utliiY  Mords,  there  remains  a  rertain  <Ii^ree  of  vi'tu^ut 
in  (iio  region  of  the  oicntris,  and  tlibi,  aowmling  U«  Sntllen,'  iiK!r«)L«*  the 
cliwtanw  Ix'iwwn  llie  ciliarv  Uwly  and  the  Irjirt-riiapgiu,  aud  Un^reby  ]t*(i#U!i 
the  dAOger  oi'  ujuii^k-te  cumprcs^iuu  ol'  the  liltrutiuQ-uiglti  in  the  future. 


Yia.41. 


Pui.  40. 


thoirlii);  iDl>ci)i(}DiicIlr^  cliknnvl 
vchich  vM  n-Toded  whoa  tho  invmi- 
CBDt  (onJuni-'dT*  cavsring  Iho  t1;;ht 
htlttt  Um  dcttrlK  <ru  pullr  nipped 
off 


sccilon  panlkel  with  inrlkice,  tududiu  rixhl  bM  nf 
Hcamx.  Thollt>iirtke«<iwidw»»oi  ulMa  bo».  t^ul 
KinklD  Mpanled  bj  trti>IMnc  Mid  broken  efcume-li 
whkh  \e»ii  dt»0U]r  lnl»  Om  aabcomuDdlnJ  wp*ai  awo 

III  rtg.  «i. 


By  lookiiijr  oIWi(Hioly  tlimiipli  (lie  colobonin  with  th<'  np)illinlmo«>cope,  ODO 
can  oftvn  tlUtiii^uUh  tlic  fiw  Diar^fiii  uf  llie  lens  and  a  uarrovr  fre«  f4|MCV 
Ix^-ond  it,  and  tipnn  tii^  leos-mai^iu  one  can  sometimes  »«6  eigas  of  rLi 
pn'viou.*  oonlacl  with  tlif  prwieests. 

/-((i/wf-c  <y'  JrUUctomti.- — Among  the  rau!**  »('  failure,  pn)fiij«-  liemni^ 
rliag)^  within  the  eye,  ocourring  during  Ur-  o{M.'ni(iiin  or  witliiti  tJw,'  following; 
fpw  dayfS  U  iwphnps  th<>  ono  over  wlii<ih  wo  Iia\-o  leaflt  «>iilml.  It  is 
(trtntly  t«  \>c  fi-aiwl  where  the  plancoma  i*  known  tolnH'e  followed  n  retinal 
or  otlicT  intru-tK-nlar  licmorHinge,  c-veii  of  small  amount;  it  may  ha]H)cii  iu 
Hpitr  of  the  grvftteet  ^luv  where  vascular  dt^i^cration  is  extivuH* ;  it  Itmy 
lu^  in  any  (nso  through  violent  (Hiu^liing,  sneezing,  or  other  effort  t«o<liBg 
tit  roRgvst  thr  uye ;  it  niay  dt-fx-oi]  on  injury  nf  the  inliiin'  pnxiuMce  by  h 
ItKi  ili'eply  pla'-ed  iuci»ioii.     It»  prcvDition,  as  far  ait  [tasMihle.  depends  ua 


■  Ophthalmic  Rrvie*.  Votinuir^,  1091,  p.  48. 
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parMTiTrrgiilatinii  Ijffnrphnnd  of  tho  patient's  condition,  inth  espeoal  regard 
t»'  tlif  action  nf  bitMcl  ami  kidneys,  sleep,  and  ab^iiM-  of  c-uugh  ;  on  gentle- 
tx>^  in  operating;  and  on  the  attainment  nf  re«t  oiid  triiiujiiillity  during 
the  folloning  few  daye.  The  most  formidalile  form  of  hemorrlinpi-  k  tliB 
relro-«huroidat :  it  uaiifwe  oxtniKion  of  the  lens  and  vitrconw  tlipoiiph  the 
incision,  and  ralU  Wn  pmnijit  ix-nnival  of  tlw'  eye.  Forttmalely,  it  is 
v«rv  rarr.      Faihiivs  ritiv  to  lii>niorrliagp  are  quite  exoeptional. 

Slon-  fpTfineiitly  tlie  o|>eratiou  fails  by  e8'wtiiig  neither  a  reopening  of 
th*"  fihraiion-nnjfle  nor  the  formation  of  a  vitarious  dinnnel.  When  the 
aiilerior  rhamber  la  very  shallow,  it  u  ditlictiJt  and  Ntmctinic?^  hardly  jKus^ihle 
lo  muke  n  eatiafactori-  ineinion.  A  eoriiail  incision  ii'rtiinniunlvinofl'wtiial : 
it  does  not  permit  of  satisfaoitopy  removal  of  tlie  iri^iH-gnu-nt,  and  it  closer 
UH)  quickly  and  tirmly,  giving  an  inextensible  cicatrix,  which  affords  no 

rid.  42. 
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^^ 


fX» 


-V/ 
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FtvoaaousoruiitucMndil  IrldtrlonT.— the  oponlion  WM  I^Tlbmrit  In  *  v«tt  u]TMIM<1>t*C«  of 
efaronlo  BUuci>niH.  I)i<-  vyv  Yn'tng  iiuiirl)'  liHiiil.  Tlia  leiUKiapaulo  wu  ;d»l>i1>l]r  [ii|irlur«(I  It^  pTCMiira 
■fklnMUi*  bicli  of  Uioacnete  liiiir«,  tUoiijclt  tNrrs  mu  uo  eTldeupe  Of  Uic  inii>liAi>  M  ilut  llmc. 

drainage  and  no  ectasia;  high  tension  sucm  retums,  and  no  advantage  is 
gained.  Moreover,  a  vltv  shallow  ehamber  with  high  tension  involves 
danger  t^»  the  Iciis.  A»  the  aijneous  caco]X'!*  the  hns  advances,  through 
prtseurc  fruin  behind,  ami  may  bo  ruptured  agaiiiHt  the  back  of  the  knife 
tlin>iigh  thr  iiilervi-hiiig  iris.  This  Hometim&j  hapiiena  without  the  know- 
ledge of  the  npemtor,  nnd  hsuli  to  unexplained  Ins-i  of  tlie  uyc,  (Fig.  43.) 
Again,  under  sinitlnr  rondilinns,  and  without  injury  of  the  Ims  ilsclf,  thf 
snsi)«n5or)"  ligament  niay  give  way  and  the  wound  bwome  blocked  by  the 
di.4pkced  lens.  The  len,H  may  even  be  extruded  from  tlie  eye  during  the 
following  twenty-four  honts. 

Of  K|K^rial  imjiortanfc  an;  tlie  la-nw  of  Mj-called  "  laaUgimiit  glaiicoina" 
in  wbk'h,  after  an  upiKireiitly  jxTfcct  ojicralioa,  the  letw  ailvunees  so  as  to 
block  the  wound.  Tin-  iri'<  r(-niaiu?<  in  i-ontm-t  with  the  cornm ;  there  is  ua 
e«cfl]>e  of  fluid  fii>Hi  the  eye ;  high  tension  returns,  with  jMiin  and  ef>njnn<v 
tival  <Mleiiia;  and  whatever  sight  remains  i.i  quickly  Iiwt.  Thin  conipli- 
cation  niay  occur  in  !*pite  of  the  utmoi-t  care  in  operating  ;  it  is  probably 
associated,  in  some  eanett  at  h'ast,  with  tJacknese  of  the  susjteiisorj-  ligaintiit. 
The  eye  can  he   naved  only  by  replacement  of  the   leus    in   ila  norniaL 


OI^VCOMA. 
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ywUia  wmd  rt  citobliArotajt  of  tbe  anterior  chamber  by  Weber's  -V^^ 
(Fhp«Sl.)  ^^,- 

XpUl  ftwn  im»T«(labIc  heruorrhaKP,  it  in  t?vidcnt  that  tlit-  liiflB^^ iti^ 

mA  ^B^iia  wbicb  besei  iho  operation  depend  largdy  \m  tin;  Iiigh  ("^  t,    i"-^*^ 
in  dke  TitnuiK  cbamlier  aud  liie  advaiuv)!  {Hoilioii  of  tlic  Ivus.     Hett*^  / 
vslw  of  a  aeler«l  juiDcture  bt'forc  tlic  knife  entore  tlie  anterior  cbwiitK'^'^^. 

Scifrcd  f^mtiMTt :  Poxlrtior  ti^erototny. — Tliis  proceeding  bustluU'J''       ' 
m  tm  a^|iUKt  u^  iridwtoiuy  or  eclcrolomy.     L'eed  alone,  it  rarely,  if  ^^ 

Bt  ouir,  but  it  may  witU  advuut^e  be  entploywl  as  a  l*^^ 


or  MBt  operatioa  iu  certain  raee^  ;  far  exainpl<>,  vhcre  there  f^ 
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ttadmrr  to  betoorftiage ;  in  jiaiiifii)  glniininia,  where  a  gi-nf'^, 
B  uuKtuudsibk ;  iu  ver>-  advanced  ca£cs,  where  the  ]Hia»iliility  ^* 
III  irtif^g  umAiI  «glit  ill  doubtful.  The  nwilt  iimy  Jtu-tify  and  ftit-ilitaO^ 
tlw  petCvwWkWof  an  iridef-lnmy  a  few  days  laicr.  It  i^  the  eamA  Bn<l 
^UKJEvvt  uf  all  operatitois  which  n^acli  tlie  interior  of  tho  eye,  aud  taat,  in 
fM«  «f  uonl.  br  ^vrforrnvd  n-ith  iLc  aid  of  oocsine  only,  evcu  In  u>Dga^<>'C 

Th*  paticot  turns  til?  Qyv  iiiwunl,  so  an  to  ex|K«(>  the  outer  pill  of  tli? 
•titnb  aiiil  kM>k»  steadily  at  a  li^ihtM)  <^ud[e  pl»xied  in  the  r¥<iiii«iti?  [MMimii. 
TW  wufgnut.  takiDfC  a  Gracfc  knife  in  uiiv  luuid  aiid  Ibrecp  in  tiie  other, 
gBilK9||^<«iuJLim'liv'a  iKur  the  luinVrntal  meridian  and  slides  it  donniw'anl  8 
IMrt^vvr  tl>eM'i«Ta.  He  then  piintitures  th«.seIeraon  the  horii»)Dtal  uu-ridian 
at  a  MVttfc  at  (»-'•(  five  millinictrps  fmni  the  mar^  of  lbi>  furuni.  kerpiD^ 
tlw  tMVIt  of  tiu?  knife  towards  the  cornea  and  the  pouit  direct^tl  tuwnn].<t  tlie 
i^g^ll  ^  iJM'  globe,  i«u  HH  to  avoid  totu.-hiQg  tlie  posterior  |kj]v  of  tlie  lene. 
XAm  vMlanit^  alxHit  ten  mitliiM'tre^  the  kiiifi-  {h  -tlowly  wtthdrAwii  atxl  at 
lk»  MBW  tUu'  tdi^htly  njtnatl  on  it^  axL-,  m  i\»  to  give  a  gnpui);  vvuuud, 
ifcnai^  whii.'h  Anid  or  eousi^tent  vitreoiis  escai)^^.  Thet-onjiuictiva  Lstheo 
•lk>«V%l  to  *li»I»'  back  inti>  if!<  pWe.  The  cruupiDg  fluid  b  inmetinuTt  watery, 
HMitr«iittM  w«  thick  as  plyctTiii,  and  usually  eolorless.  Vellow  Dtiid  proh- 
4|t^  iMih-Mlra  previous  hemorrhagi-.  Kxterual  blwdiug  from  the  i>uriLitiw, 
«hM  ta  (Wvuni.  is  trivial.  laturnal  bleediiit^  I  have  dieeoverol  qdIv  ivivx 
^  MM*  UmW  Mxty  I'^-'^et;.  S<.'plii-  infiltration  of  tlio  vitrcoiM  through  llie 
iiMwrtiifT  feMti  Imhii  known  to  oeciir,  but  I  hnve  not  met  vitli  it.  Aheo- 
tM»  M>f|vr,  awl  iIm*  Klidint;  of  the  conitincrtiva,  are  the  safe^ruanU. 

j^  «,<.)Mml  piiiictnrr  made  immediately  liefore  a  glancf>nia  iridw^omv— 
k%k,*t  **"  **""'  "'•*"¥ — appears  to  me  to  faeilitate  the  making  uf  a  paod 
tlp)^m  kv  dluiitiisb  the  iimnodiate  ti^ks  wliich  attend  it,  and  to  obvtate 
tluk  ifcimtHlr  Ui>|>la<'eii)ent  of  tlie  h-ns  forward  which  m)metime»  aunthilate^ 
l^^l^  ^a  fy^*^  o|iejutioii.  I  have  performed  this  combined  operation  iu 
drtv-  i-iu«e»,  including  inaDy  of  chronic  type  in  a  very  otK'aiiM'd 
Ml  uiwU*  the  inipressioii  that  the  itsultfi  have  been  decidedly 


p.  101 ;  ami  Ttaiu.  lutonut.  OpbUi.  CongroM,  Bdiaburgti,  I8S4, 
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In  siirli  cnftM  t]»c  itKUloo  miiflt  lie  of  anisll  cxttrnt  and  repoatpd  MrV4-rtil 
tiinrs  ill  C4W  of  ncwi,  paeh  tiiin?  at  a  diftereut  pari  of  tbe  iiimen.  For 
Htioixtary  gtaucvma  an^r  ratunicl  i-jctractiuu,  evk'ivtotnr  combined  with 
fUvtMon  of  aay  taemhrtme  whicli  i*  Mrrttrlied  across  tli#  pupil  is  usually 
the  hesi  peniedy.     (See  (lagt-  639.) 

Selerotoray,  afourdiuy  to  De  \Veck*r'8  metliod,  is  performwJ  a*  lollowg. ' 
The  pupil  is  fully  ouutnwrted  by  eserine  or  pilocarpine.  Tbc  inoisioij  is 
made  with  tin-  ordinary  linear  catnrat-t  knift,',  and  rfspmMi"s  a  i-ck-rul  iucistOD 
for  the  fxtnictioii  of  cnloract,  except  tliat  the  middio  tliird  ia  left  uncom- 
pleted. FuQcture  atid  cnti  liter- jiimcture  tie  at  oue  millimelre  rrom  tbe 
eoriioal  luai^in,  and  an*  fvt  i>la<x?d  tliat  tlu-  kuife-i-dEC  fnnofi  a  tangent  to 
tlie  extreme  mar^n  of  the  oomee  or  lies  mdier  dcejMT  than  dii»  wittuD 
tlie  angle  of  the  chamljer.  Aft*r  slow  evsumation  of  tbe  acjueou!*  tlu-  kuife 
ig  slowly  and  Hteudily  withdrawit,  leaving  more  or  letu  of  the  lujJerB  un- 
divided. Somi'  o|wnitorM  divide  tlie  aelera  completely  atHl  leave  ouly  a 
bridge  of  KHijiiiietiva.  S[ii*lkii  pcrfoniw  wlerotomy  with  m  bruad,  beni, 
lanoe-ehaped  knife,  acc»n1iiij!;  to  the  nictlnyl  ori^iially  pro|KMed  by  Qiui- 
trliiio,  but  vritb  a.  ttpei'ial  eoiijiinetivnl  flap.  The  cnnjimctivn  h  divided 
|iarallcl  with  tlie  eoriiail  marf^in  at  alwut  three  or  four  millimetre  from 
it ;  beneath  the  flap  thus  formed  die  knife  is  pssaed  throu^  th«  eclero- 
(^oniea  into  the  anU-rior  elinmber.*  I'rolsixio  of  the  iri-*  into  the  wound  is 
the  corapIicatioD  t-hielly  to  be  finri'd  after  a  »c]emtomy :  it  L<  a\'oided  by 
the  use  of  a  myotic,  carefid  liandugiug,  and  stillnifw  on  tlie  part  of  the 
|Nilieiit.  Sclerotomy,  like  iridectomy,  miiy  i>oraetime«  be  advantageously 
precedi>d  tiy  scleral  puiictnre. 

L'mler  the  aatne  of  combined  gt^lerotoHig*  De  Wcckcrlias  bitelydeembed 
a  modilied  opernlinn  rlRti{i:ii*d  to  obtain  the  advantage  of  an  iridectomy 
without  excision  of  the  irim-w^nient :  a  lar^  swtleral  inei.«ii>n  with  detach- 
ment of  the  cnrrecpomliiift  ("'rlion  nf  tlie  iri.^  at  il<*  lmi»e.  After  full  lue 
of  eserine  and  htii^f  iiw  of  coeaine,  a  »elornl  indsion  !»  made  with  a  broad 
lamv  knife  ;  the  aqueous  is  evacnated  slowly  ;  the  iris  i«  seiaxl  with  «lcli- 
e«te  iridectomy  fortx'ps  close  to  it>*  iieripbery  and  i^ently  dra^g(ed  (j^wards 
tlie  pupil.  When  liemorrliajee  indicates  tbe  detachment  of  the  iri»-l>we 
the  forceps  are  a]>eiied  antl  so  willKlrnwu.  Tlie  w|)amtion  of  the  MadcA 
during  withdrawal  itenuitn  cim^ijm*  of  bl(x>d  und  |>nrventt  extniiiion  of  the 
detaehrd  iris.  Ewrine  is  instilled,  Tlie  operation  is  slid  to  be  (aey  to 
perform  and  unattended  by  danger. 

Other  Sii/>«lxtuteg  for  Iridfetomy. — In  ctbws  of  annular  postnior  STiwchil 
with  bulgiu);  iris  it  ia  «>dU'tinies  ini [(ossible  to  [Mws  the  linear  knife  betwcai 
iris  and  cornea.  It  may  thiii  l>e  pu!^-*cd  lhroug)i  and  behind  the  iris  iiwtnd 
of  in  front  of  it,  mid  will,  in  mttiiig  mit,  make  an  inJo-adrrol<mv  which 
will  re-establidh  conimuniention  betMTen  po^rior  and  anterior  <<hiunlieT« 

'  Cbirargi«  oculAJrt,  Fftrii,  ISTO,  p.  »7. 

*  Tnuu.  Iniernat.  Ophth.  CoagtOM,  Edinbunph.  ISM,  p.  11 

■  Ibid.,  f.  UX. 
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1  oi>nftr  tlie  advantag*"  desired.  Quite  a  small  a|)ert(ire  in  (lie  iris  may 
Imftoe  to  j»eriiiaiK-ntlj'  liaiiUli  tlip  ^lauccinin.  The  applinntioit  of  tliis  |>iv- 
celling  to  priiaary  glaiioonm  h&a  heon  sQggeflted,'  hut  for  most  ctm^  u 
mnnifpKtly  inndmiK^ihle,  in  view  of  tlie  clone  jimximity  of  the  lens-mat^n 
and  tlir  iri»-l)u.H:. 

In  another  form  of  Iriflo-scWrotoniy,  or  aclrro-irlfomy,'  the  iris-liaife  i9 
divided  by  cutting  from  before  boobwnrd.  Tlio  knife  is  iiitrodurM  as  for 
a  selerotomy  ;  by  u  quarter  turn  it  is  then  placed  at  ri^bl  aDgl(<s  with  the 
itTS, — tbe  edge:  towards  the  iris,  the  back  towarda  the  cornea.  The  bhide 
is  rapidly  withdffLivn  in  thi»  positloit.  The  effl>ct  of  Uii«  is  to  divide  tlio 
iri»  nt-flr  its  hsuw  and  to  give  two  angular  wounds  in  the  Hclvra  well 
adapted  for  fillralion.  Favorable  rw«dt»  are  rejwrtpd ;  htit  the  method 
involves  obvioiia  danger  to  the  lens,  euflpenflory  ligament,  and  dliary 
prooeeeee. 

Indsionfi  and  punctures  which  divide  the  oorneo-sder&l  junction  in  a 
more  or  less  meridiuaol  directba,  and  thus  open  tliv  aqueous  and  vitrwitiH 
chiimlHTs  <4imnltuiic()ualy,  were  formerly  aud  are  .still  oausionally  prac- 
tiw«l-'  In  ju_'iite  gliiii"jmn  t^iich  an  innsioti  i*  tskpablu  of  giving  imniedtate 
relief,  mid  is  pifferable  to  a  *(impk?  iMinu-cntcsin  of  tlie  cornea,  but  is  not 
coiupamble  in  safety  or  certainty  of  result  with  a  well-made  iridectomy. 

A  proceeding  has  been  lately  describetl  by  which  a  small,  uarrow  tongue 
of  conjunctiva  is  pushed  through  an  incision  of  corrft*jKniding  size  into  the 
anterior  chamber.  Tlie  object  is  to  establish  a  minute  fistulous  opening 
tlirotigh  which  the  ainicinin  humor  can  iM-rraauently  drain  awiiy.* 

A/fn--T\ratmrnt. — The  immediate  albr-trratmeiit  differs  in  no  e^^entlal 
respect  from  that  of  other  major  u[x-nitiotiK  on  the;  eye.  The  dressing  must 
be  appUctl  SLi  as  to  exercise  little  pressure.  All  sudden  or  struining  move- 
nieut  u)iu«t  be  eaiefully  glinrded  against.  Qtuetude  and  ^leep  miist  be 
injured.  Closure  of  the  wotnid,  with  re-establishment  of  the  anterior 
chamber,  is  nften  pre?*eiit  on  the  first  or  flecond  day  after  the  ofieration, 
but  may  be  de!ayi>d  a  week  or  loJiger.  So  long  a**  the  {-hanil>er  is  empty 
or  the  wound  (ibvioiihly  h>aking,  the  patient  should  remuiii  in  lied. 

WTien  the  after-trcaitnient  is  cnmplrted,  and  the  refractive  condition  of 
the  ej'e  has  been  tented  and  corrected  with  a  sjx^al  rt^ard  to  the  astig- 
matism which  ret^ult)^  irom  tile  operation,  the  patient  ehould  Ix'  carefully 
instrncted  as  to  the  avoidance  of  the  varioiui  eoiiditjous  aud  habits  of  life 
which,  a*  already  described,  arc  cauaes  of  ghiucuma,  and  which  may  lead  to 
its  rc-iUTcnoe. 


'  Knies,  Tniiie.  Ueidelben;  Ophtb.  Soc.,  1893,  ]>,  IIB;  and  Oplilbal.  Rerlew,  1B94, 
p.  2*. 

'  Xicati,  B<'VUcG*n6m|p  d'OplU  ,  JimuKry,  1894;  »im)  OplilliaL  Review.  ISM,  p.  123. 

*  Hnncock,  LHtiofl,  F«)>ruiirA',  IftSH:  tiubiiicm,  Hvd.  Tiiiios  unJ  GiLMtt«,  ISSl-fi'i; 
PrlchaH,  Brttiiih  Med.  .Tnuni.,  Ifi'l. 

*  Walker.  Traiu.  Intvrnnl,  Upbtk.  Coag.,  K4iubMTfh,  1^91,  p.  81& 
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Opbtlinlmic  Surgeon  to  the  New  York  Eye  and  Kor  TtiAmnaT^,  Naw  Tori:  City,  K«w 

Yorli.  V^Ji.. 


iNJt'RiES  of  tHe  eyeball  may  be  dividetl  into  four  groups  :  I,,  injiiriea 
•by  contusion;  II.,  iDJuriet  by  penetmtiou ;  ill.,  lujuries  by  pem-tration, 
wiUi  relpntiuu  of  foreigu  budy ;  ODd  IV.,  iujurit«  by  Iiglit>  liEiat,  aud 
chemicRl  subBtanoes. 

I.     INJURIES  BY  CONTUSION. 

EyeUiti,—Ecxhyniot!iB  of  tbc  eyelids  Is  an  efTusiuo  of  blood  into  itic 
siibt^'iitfinMjUB  cellular  ti^iit?  of  the  lids,  with  i^rous  infiltration.  This  cou- 
diliou,  kiiowu  ns  black  eye,  is  caused  by  falls  or  blow's,  and  may  also  be 
induced  SjKinlaiieoiwIy  by  excessive  exertion  and  sevei-e  pflroxywns  of  cougli, 

Th«  tliiii  ^kltiaiid  loose  nivolnr  ti^AiK^  r>f  tlie  lid.«  allow  tlie  cxtmvn.'iatod 
blood  to  Hpmid  piifiidly  hrfin*  e<ag:idiition  takes  pliiw,  tluis  prodiiciup  an 
extetiMvr  dinciilDrc-d  arvii.  Tlie  di.scoloratioit  of  the  lids  which  is  al  fir^t 
dark  blue  or  purple,  (.■bang<e«  during  the  jirogress  of  abwr})tion  to  violet, 
then  to  yellowish  green,  remaining  visible  for  some  time  as  a  feint  eofFee- 
culunKl  oi*  yotluw  etain.  The  ell'ibiion  »f  blotxl  is  etiminated  by  liiiuefaction 
of  the  fibrin  and  absorption  by  the  lymidiatiti*,  the  granules  of  blood  I)c- 
{omiti^  ini^>rpomt«l  in  the  cell-body  of  leuwcytc^  and  tnrriid  off  by  tliem 
ialo  llu-  general  ciroiitatioii.  The  wymptonif  [ iriT*entc(l  mv  tlw  ^iwellinj;  and 
di«x)loration  apijenring  imniwliatefy  or  t«oon  after  the  injury*.  Swelling  of 
tlie  eyeliils  mtisf^s  difficulty  in  opening  the  eye.  There  is  n  setwe  of  stiff- 
neee  and  heat  in  tlie  eyelids,  with  marked  tenderness  at  the  site  of  tiie  con- 
tusion. 

This  condition  is  trcatal  by  the  api)lication  of  cold  cloths.  The  swell- 
iDg  generally  disajipean*  iu  a  few  dav-s,  ai«l  the  diBcoioration  passes  away 
in  n  couple  of  wwk*.  Oirn-Hionally  it  liupfR-ns  that  llie  bluod  is  not  ub- 
eorbed,  aud  au  aW(i.«»  forma  iti  the  eyelid.  In  ftivh  caws  an  nbrmdon  or 
breadi  in  the  )«kin,  allowing  pyopeaie  perms  to  enter,  will  he  found. 

Estrava.'fation  of  the  blooci  into  the  lid  occasionally  takes  place  after 
severe  injury  to  a  distant  region  of  the  head,  notably  after  fracture  of  the 
base  of  the  akull.     In  these  caaee  ecdiymosis  appears  many  hours  after  the 
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With  tbe  ophthalmoscope  we  Bee  the  red  reflex  of  the  fimdns  tluM^ 
the  perii)heric  pupil.  The  equator  of  the  lens  appears  as  a  dark  caneA  W 
In  case  the  sei)aration  is  extensive,  the  ciliaiy  processes  may  be  eea  vid 
oblique  iltiimination. 

Iridodialysis  is  generally  a  permanent  lesion.  Occasionally  a  reutadt- 
ment  of  the  iris  to  the  ciliary  body  occurs.  Berry  '  menrions  such  a  fevo- 
able  result  from  the  records  of  the  Dublin  Eye  Hoepital.  la  the  vintn 
of  1895  I  had  the  opportunity  of  observing  an  equally  fortunate  is?ueint 
case  of  iridodialysis.  The  patient  was  admitted  to  tbe  Mount  Sioai  H» 
pital  with  a  small  separation  at  the  upper  periphery  of  the  iris,  compliatd 
with  hyphffimia.  Under  the  application  of  iced  comjiresses,  tbe  blood™ 
absorbed  within  a  few  days,  and  the  iridodialysis  disappeared  in  theconne 
of  two  weeks. 

In  view  of  the  tendency  to  the  recurrence  of  bleeding,  the  treatment  by 
rest  and  iced  cloths  is  applicable  to  every  case  of  iridodialysis.  OccaaoD- 
ally  iritis  supervenes  and  requires  the  use  of  atropine.  Tbe  accompaDving 
drawing  records  such  an  event.  The  patient  had  sustained  aninjoiyn- 
sulting  iu  a  dialysis  at  the  nasal  side,  and  followed  by  severe  infiammatioB 
of  tlie  iris,  with  the  formation  of  posterior  synediiee. 

A  remarkable  result  of  contusion  of  the  eyeball  is  retroversion  of  tbe 
iris.  The  condition  is  either  partial  or  complete.  Von  Ammon  is  gen- 
erally meDtionod  as  having  been  the  first  to  observe  it  and  demonstrate  it 
anatomically.' 

Von  Ammon,  however,  yields  the  priority  to  J.  A.  Schmidt.' 

Inasniiich  as  laceration  of  the  zonule,  partial  or  complete  dislocation  of 
the  k'lis,  and  detachment  of  the  vitreous  are  requisite  pre-existing  condiiiont 
for  its  occurrence,  tbe  injury  can  be  produced  only  by  verj-  severe  com- 
pression of  the  eyeball.  Partial  retroversion  may  be  mistaken  at  tbe 
first  glance  for  eitiier  an  operative  or  a  congenital  coloboma  ;  com})lete  reito- 
veri^ioii  for  traiunatic  auiridia.  The  difTerential  diagnosis  is  made  by  the 
ins|xs'tion  of  tbe  ciliary  region.  In  the  various  conditions  mentioned  tbf 
ciliary  pnwcfisoH  are  visible  by  oblique  illumination;  in  retroversion  ibev 
are  covered  by  tiie  iris,  and  are  therefore  invisible. 

Traumatic  cataract  by  contusion  may  present  itself  as  an  unconqtlicawd 
anil  cnTuparativvly  simple  condition,  or  it  may  be  obser\-ed  in  conibi nation 
with  otiuf  injuries.  Tbe  opacity  of  the  lens  generally  follows  tbe  aition 
of  the  af|ii<'iius  Ininior  wliich  passes  tlimugh  tbe  ruptured  ca[>M.uIe.  In  ibi 
{fjcat  iiiajnrity  of  cases  the  principal  etiological  factor  is  the  laceration  of 
the  li'ns-(-a|isiilc. 

The  Ibitteuiiig  of  tbe  cornea  at  the  moment  of  injur}-,  tlio  coincident  in- 


'  (;p"i;:i>  A.  liirry.  DHPUfPs  nf  thr;  Eve. 

=  Diis  \'ii-.'liwiiii|i'n  UiT  Iris  (lurch  Kinsfnkung,  Archiv  fur  Ophtbalmolndi".  Ea:.J 
i.  Hi-ft  11,  lS.j!.  S.  IHi, 

^  I'lliir  villi'  Arl  dcs  Uii^iclitburwordi'iia  dcr  Iris,  Schmidt  und  Himly,  Ophlbalm-l - 
gi,-'Jiy  Ililliolhi.-k.  ISaud  <.:\\..  1804,  S.  171. 
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tion,  ]>liotnpbob!a,  and  (lain.  The  a|>pltcfltion  of  a  flannel  bandage  etea^lee 
11h-  ey*-,  relievos  the  pain,  and  favors  epithelial  rt'iiair. 

Contusion  of  ttit  luJera  Js  u  rmwn  traumutldiii  ut'  the  eye,  aud  tiuiy  be 
conipHcalM  with  itttniHR-ularcIiBii^-j. 

The  spbirn-ter  oi'  tin-  iris  may  Iju  panilyw*!  hy  the  ot-tion  of  hhiiil  force 
upon  tJie  eye  (tr&iiiiiatio  mydriagiii).  The  pamlysis  oUcn  nffcctii  only  some 
parts  of  the  ^pliiiictor  muscle,  and  tbe  re^iiltiti);  dilittaiion  of  the  pitpil  is 
therefore  int-giilar.  It  is  a^iiin«d  thai  radiating  laccratioiie  in  the  »pbino- 
ter  are  the  uuiho  of  lhi.s  iridoplt^ia.  Coincident  with  tliia  paralvids  of  the 
6i)hiDotcr  of  the  iri»  we  may  find  a  j>ai-aiysis  of  ftc*omniodali«n  (traumatic 
cyi-'Iopk>)iia).  Both  oonditions  are  frequently  attended  with  e6ii.sion  of 
blood  iiit*i  the  anterior  chamber.  U(«t  in  a  rttuuiibcut  jmsitifHi  and  oold 
appIi«ition»  should  l>e  reoonimeaded  in  tbe  WginuTtig.  Later,  when  the 
htoud  l)ii.-<  bn-u  ahdorbed  and  no  iritis  lias  !^  iu,  pilotiirjtin^  may  b^ 
itisttllod.  Iridoplegia  and  vydopli^ia  from  trautualism  an  gcucmlly  pt-r- 
manent  mndiiinnK. 

Hyphfenila,  an  ctTuBJon  of  blootl  into  the  anterior  ehnniljcr,  is  commonly 
obaer^'ed  after  Hevert!  injuries  of  the  iris.  It  iu  always  present  iu  Irido- 
dialysis.  At  liiiiis  tJie  blood  eonifs  fpum  the  ciliary  body  or  the  canal 
of  Schiemni.  The  liL-morrhtige  is  usually  frw,  and  may  fill  the  anterior 
ehanibcr.  The  cluiraoter  ofUic  injury  i*  yfli-n  M>ucilili.-d  by  ibc  cfTutfioli  of 
bloud,  and  enn  l>e  Itnovrii  only  nfler  ibi  nluwrption. 

Dclaehnient  of  the  iris  front  the  ciliary  body  (iridodialysis)  is  of  common 
occurrence  after  cuntUBion  of  the  globe.  The  nicelianienl  force  HattcnH  tlie 
eomea,  expands  the  circumference  of  the  ciliary  Hug,  and  mibjccts  the 
pcriphorie  portion  of  the  iris  to  great  strain.  Tliin  i*  rtill  further  increased 
by  the  htiekwanl  nish  of  the  ai|ueoiin  with  an  inipctu»t  derivwl  from  tbe 
blow.  The  result  is  the  wpanition  nt  the  point  of  least  resistance  at  tbe 
peripheiT  of  the  iris.  The  pupUlarj'  portion  of  the  iris  b  supported  by  llie 
lens,  and  dufs  n^it  tend  to  tear  so  eaeily. 

The  irtdntdifllvBis  mny  be  small,  large,  multiple,  or  mmplete.  When 
the  entire  iris  is  separated  from  its  ciliary  attachment,  we  have  a  condition 
named  iriden-mla.  Thi?  iK-iaorrha^-  into  the  anterior  cliamber  is  copiotis  at 
the  time  of  injur)',  ami  may  nvnr  at  later  periode  in  reetlcss  patients  and 
at  tiines  after  the  instillation  of  iitropinc, 

Acoording  to  Wintersteiner,'  the  profuse  hemorrliage  iuto  the  anterior 
chamber  In  cases  of  iridodialysis  ie  due  to  rupture  of  the  circtilus  arteriosus 
iridls  major  and  of  the  canal  of  Sehlemm.  Ordinnry  iridfel«>my  i*  mrely 
couipli<-!ited  with  much  hemorrhngo,  Itrcnuise  thcte  hlood-ehanneU  are  not 
opcui-d  in  the  tipemtion.  The  defect  at  tiie  ciliari'  margin  acts  o|iticalIy  as 
au  eecentrie  pupil.  It  appears  as  u  black  crescent  or  as  a  segment,  and 
tnu»»niit«  light  from  and  to  tbe  interior. 


'  Beitrugi!  xiir  pntliologticlion  Anatonin:  inumMliclira  Aniridle  imd  Iriilodialjw, 
Arobiv  fur  tlphtlialDiologiv,  Si.  ti.  6.  I. 
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such  cases  (he  zonule  is  only  imninllv  ni|inir:-d.  In  aseti  n(  total  dinliHa- 
t.ioii  tlic  Ifiift  may  be  fotved  batUwaril  lutii  llio  vitreoiis  hiimor,  where  it 
■tattles  by  gravity,  or  pushed  f»rw'aivl  into  or  tiiroiigh  the  pupillary  6|ta«e. 

Altlioiigh  tli<!  li'iiH  may  bi-  iiicama'ati-d  in  Ujh  pupillary  ari-a  by  i-on- 
traction  iif  the  spliiiiL-tiT  of  tin-  iriis,  w<-  more  rr«)iu-nlly  lind  it  iu  iJte  \~il- 
r«uti«  liunior  or  Jirc'Ctly  Ik-IiIikI  the  iris  or  in  frunt  0I'  it  in  tlio  antvrior 
chambor.  IIpivi  the  lews  may  boconit-  adherent  to  iIm?  posterior  siirlflce  of 
the  00mm.  While  tttill  mobile,  the  lens  in  M>me  caet^  mny  be  liron^ht 
irimi  tliu  viln'OHS  into  the  pupillary'  sjiaee  or  into  tJie  atiUTior  cbaiuber  by 
ioelining  or  iitiddin^  tli«  head. 

The  refractive  Atatc  of  the  eye  varies  according  to  tlie  pofiilion  of  the 
leDs. 

The  objei^live  symptoms  onmttM  in  the  absence  of  the  lens  from  its  nor- 
lfl$X  portion.  Thoy  vary  eomewhut  \xhh  the  dt^rce  of  dit-Iocntiun  and  the 
itete  of  IranspaK-ncy  at  tbo  time  of  iujiiry.  In  compIeU-  difhtcation  «-e 
find  the  pupil  bhtek  and  lustrous.  The  euiitrast,  specially  in  adults,  uith 
the  other  eye  may  be  markt-d,  iuaamueh  as  the  tiiint  gray  refiex  from  the 
Riirfiict^  of  the  norniHl  leDs  i^  mi^'<iii|i,  iis  are  hIm)  the  U^ht-reflexts,  which 
are  normally  obtaiiirtl  tp>ni  Wtli  Mirfiioe*.  Tbe  pupil  if  ii^nAlly  dilal^il, 
at-  times  irregularly.  The  anterior  ehamlwr  is  deep  throughout,  or  way  U- 
fihallow  at  one  jwint  from  prciwiire  on  tJie  im  by  the  dislocated  lens.  The 
iriB  is  DO  longer  aupjit'ited  by  the  Ifiis,  and  sIiohh  marked  tretnulomuteps 
and  <]uivc>nog  visible  with  muveineuts  of  the  eye  or  bead  (iiidodooeaia). 

In  ease  the  lens  is  silriutKl  in  the  vilivoiis  humor,  it  may  IxMleteclwl 
by  oblir|ne  i I lunii tuition  or  tninT^niittcd  lighl.  The  jMrriplier)'  «f  the  lens 
in  the  vitreoiii«  appcuns  dark  by  Irunsiuittrd  light ;  in  the  anterior  eliamber 
it  ai;simH-«  n  bright  ged  den -yellow  tint  by  dIrwH  light.  When  jisirt  of  the 
pupillary  sjtaco  is  occupied  by  the  tens  the  ophthalmoficopie  appearaiiee  t^ 
charaeteristic.  The  eijiiator  of  the  hn»  a])peflrs  as  a  dark  crceoentic  tine, 
on  one  e^ide  of  whieh  detaila  of  the  fnudiis  are  visible  without  a  cunveJE 
glaiw. 

In  diKlmiilion  into  the  anterior  eliamlMT,  the  len^  being  diructly  illii- 
iniiiated,  apiK-ars  of  a  ycllmv-anilw-T  color ;  itsprriphcry  lot)k»  like  a  golden- 
yellow  line  or  tliread.  Vhen  di^l<H:ai|on  of  a  oaiiiravtoui*  leo"  t»t;e«  pl»^, 
its  diwovery.  if  in  the  vitreinis  htiiDur,  is  enwiy  made.  In  <3i«'  it»  |>eriph- 
ery  projeet!^  into  tbe  pupillary  ^pnee  the  opaque  ma^  is  seea  as  a  craeceot, 
while  the  rest  of  the  pupil  is  clear. 

In  jiartial  dieliKiitioii  fioiiie  ray.i  pa.46  tiimiigh  an  iiphokinl  pnpil,  whilr 
otherH  are  refraeted  by  Uie  peripheric  portions  of  llie  lens  atnl  reach  a  dif- 
fereiit  iMtrtioQ  of  the  ivtina,  emif^in};;  ntonoenliir  diplopia.  The  di!«lneat«d 
lam  Icjids  to  nesume  a  globular  form,  with  an  inen-aA;  in  ita  refrartive 
power.  A!^igmatJ:<ni  may  I>e  iinued  by  nn  inelin»tion  of  (Ih-  lens-eiiriwea. 
The  i>ow(-r  of  ae(i)nimii*latioii  ii",  of  course,  abolished.  DisliKratioo  of  tb# 
calaractons  lens  is  followed  by  immediate  improvement  in  vi&ion.  It  i» 
practically  u  traumatic  remoTal  of  cataract  nnalogous  to  tbe  old  o()er>tioa 


W0C.MJ8  A^SU  INJURIES  OF  THR  F.YEBAIJ.  AXD  IT»  APPFJCDAORft.      6ifl 


of  depres^iun.  If  (be  capsule  i»  intact,  tlie  di^locauxl  leii?  umy  remain  in 
llic  vitri-oii:<,  lli<.-rc  Ux^xiiitig  o|uii|ii<>.  If  t\u:  Wu^  remain  in  liir- antmor 
cbamlwr^  lite  cntanuA  devcloiw  ft|»ft'*iity.  The  swdling  of  tlie  lens  in  Ihe 
stage  of  imbilfilioii  nmy  bKick  ii|i  tlie  irii^-Mngli^  uni]  priHhin^  an  :iruU>  at- 
tack vf  glaucoma.  T\u-  diiilocatt.'*!  Icnii  inny  lie  a  ixtnKtiiiit  Miiircx*  of  irrita- 
tion of  tlie  iris  or  die  t-iliary  body,  aiid  produce  irido-cycHtia  or  increaecd 
t^^n.tion. 

In  (-a-*  all  itiitdioii  aftor  llie  injiin,-  lius  eutMidi'd,  and  tlip  pi-eeeuco  of 
the  lens  in  tin-  vitreous  diHs  not  ])nidciw  any  irritulioii,  il  ia  Huiiecisisary  to 
attempt  extraction.  A  di^ocatttl  \i:n»  mny  n-nmin  fur  ymrs  in  tlic  vitreous 
williont  giving  rise  to  am'  uutowanl  t^y m|)toiiin.  Tliiif  wibi  frPijncntly  oU- 
sc?rvi'd  in  funiuTyi'armifuT  theopt-ration  of  deprciiftion,  CVrtiiinly  we  would 
hesitate  toextmtla  Ions  wiiii-li  tiad  been  siicceesfiilly  d^piTA^rd  and  prraluccd 
no  i^ympluni.'^  TIk?  [irt^-ntx- of  a  di^locatt-d  laits  in  the  anterior  chamber 
nmy  bo  u  »<iiir(N>  nf  <«iLjtaiit  irritjitioii  mxl  a  iiieuat'c  to  the  integntjr  of 
the  eye.  Itninoval  of  the  law  is  then  iralipatai.  The  ojieration  is  rendered 
difRcnlt  by  the  tendency  of  the  lens  to  esra]»e  into  the  vitreous  during  our 
manipulatioim  when  the  patient  ib  recninl>ent,  The  opcmtion  '\s  ^'iinplt-r  in 
case  the  len»  adheres  to  the  cornea,  although  sonic  force  may  be  uewsaarj- 
If)  fnw  it. 

The  question  of  estrurting  a  Iciim  dislocated  into  the  vitreous  prcseuts 
itself  when  gluu<.-oiimti>ii»  U'U-tiun  or  ixttotive  Juilatnmatiou  liiu  folluwc-^l  it4t 
prewnoc.  In  tlic  fir^t  ease,  wc  find  tLnt  on  mnking  our  incision  &t  tJi« 
selevo-cornenl  niai-gin.  the  vitirous,  whieh  is  often  fluid,  prolapses  with 
some  furre.  If  the  lens  docs  not  present,  it  18  unadviealile  to  altempl  any 
manipulation  for  ite  removal. 

Although  the  iininediatt' resiilfci  in  some  of  th^  piibliithed  eases  of  ex- 
traction lire  tavomble,  llie  termination  is  gcnemlly  iMid,  owinj;  to  retinal 
detatrhiucQl  wliicii  »o  fr«iucntly  tbilows  exc"essive  loss  of  vitreous.  For  the 
relief  of  the  glaiieumulotis  tension  the  escai>e  of  some  vitreous  tlimiigh  a 
email  sclero-wruenl  section  is  generally  aiiffii-ieut  to  reduce  the  tension,  and 
there  is  little  to  he  gainc'd  by  attciuptiug  to  fxtraft  an  invisible  Icne.  Only 
in  OBseaof  beiriniiing  irido-cycliti*  it  may  lie  abiiohilely  neaawary  to  attempt 
to  extract  the  dislwiUed  lens  wbicli  is  fn-e  in  tl«;  vitreous.  In  ease  of 
niptui-e  tif  tlie  gl<»l>e  wilh  Kulx'onjom-tival  luxation  the  lens  may  be  frerd 
by  an  ineiition  in  the  conjunetiva. 

S<j-call«l  wrcrtw  cvftt-s  of  the  iri?,  with  Iiernorrhnge  into  the  iin.«-anple, 
may  develop  after  blunt  injury.  Tliese  cyats  generally  appear  as  eemi- 
trunspurenl,  gmyish- white,  globular  growths  protruding  from  the  (teriph- 
ery  of  the  anterior  eliamlwr,  Theyare  intimately  ad  henent  to  the  poHtcrior 
surtiice  of  tlio  eurncu  mid  t^i  the  iris,  and  It  is  diflicult  to  remove  them 
in  Mo.  Auoordiug  to  the  n-siilts  of  iiivr»ligiitiou»  by  Evcrsbuiwb,'  they 
are  ia  reality  enc<'iihitiuns  of  the  lignmcntum  |Kvtioatum,  or  inversions  of 


602      WOUNDS  A.ND  INJURIES  OP  THE  EYEBALL  AKD  ITS  JLPPENUAOES. 


the  im-anglc  witli  hernial  pmlniiiiiiin  Into  tlio  anterior  (-honibpr.     They  an> 
more  fmjtifiitly  m-cii  iiiUr  pt-netratiiig'  injiiru's  tlinn  afUr  rontiLMon. 

Ilcmorrlm^  into  tlie  vitrroiie  luuy  take  place  lifi'er  contii&ioD  witboui 
rupture  of  thv  globe.  Kctiim}  licmorrhage  or  (ktaclimcnt  with  itiminished 
or  abtsGDt  liglit-iJi'i-ccptiou,  laulty  pnjjt'clioii,  or  loss  of  [lan  of  the  viiitul 
field,  may  t-uiiiplieiiLf  tbc  au*-  aiiiJ  intcrU'ru  »iTioiu»ly  wilJi  thi-  n«iiv«-ty  of 
vutou.  0|m<-itie3  in  the  vltreutis  rc^iiUiiig  fmiii  hciiiorHiage  may  be  ab- 
»iirb<Ml  l>_v  pi-ojKT  tcvittiiKnit,  tlu-  main  fuiniow  of  whldi  (vii<^ti>t  in  fvst  in 
the  dark,  ul)stnicti<)ii  of  \>\i>n(i  frDiu  tlic  temple,  warm  applitstiuos  to  the 
eye,  aiid  the  internal  administration  of  the  iodides  or  aaticylate  of  sodium. 

liiijttiirr.  oj  tin  C'liorloUI. — Solution  ofwDtinidty  of  thv  choriuid  amy  be 
fuuiid  t'ithiT  a»  a  diupl«  couditlou  or  aa  it  oimtphcaliou  of  ir>dodiu1y'«i&, 
dishiealioa  of  the  lens,  and  other  results  «f  indliwt  injury.  The  niphu« 
nin-ly  involves  the  return.  Thu  »c\cm  is  ulways  intact  at  tlie  point  of 
rupiurc  of  the  clioriuid, 

ItumixlinU-ly  aller  the  injury,  examination  is  rendered  diflicult  by  iIk* 
irritate«l  eondition  of  the  eye,  wliicii  may  causc  photophobia  ainl  laer\'iiui- 
tion.  The  details  of  the  clioriuidal  nipUnv  are  uhncnrwl  by  liemnrrhn^ 
and  by  oedema  and  doudincds  of  the  n-liua.  iu  reeeiil  cuh-k  (.liuriitidid  nip- 
tun-ii  n]ijteur  a»  yelluwl»li-whltc  «treal<.s,  u-hieii  are  UMtnlly  tiurr<tvr  in  pro- 
portion to  their  l<-n.i;tli.  The  edprs  may  be  yelloM-ish  red  i"n>m  ofTttaed 
bltuxl.  The  rupture  may  be  fiiisure*!  by  smaller  secondary  rents  ruDuiag  at 
right  angles  to  its  course,  or  il  may  be  forked,  branctiin);  into  a  number  of 
secouilnry  diviHiou^i  at  one  or  at  imtli  ends.  The  retinal  veseela  may  lie 
ti%e«i  over  the  ruptured  cliorioid,  except  in  case  the  tear  has  invulvetl  tbc 
retina  nteo. 

The  vmmt  common  form  of  rupture  is  Uiat  of  a  uaiiow  bond,  fi^rtning 
an  arc  of  a  circle,  which  is  frequently  tx>ncontric  with  the  optic  pnpilla.  Tlu- 
rupUireti  may  Ik>  multiple,  apjKnring  in  ^lue  eases  as  wjiiceutrie  t^treaks  at 
increiiKing  diKianceM  from  the  {uipilla.  the  smallest  streak  being  tlie  uesreit 
to  tliP  (liKk.  At  a  later  atiige  the  yellowish  tlufie  of  the  riii>luif  ejiaiigm  to 
while  us  the  n-ninitiiiig  shn-flc  of  eliortniil  iM-i'oiije  almphii.-  anc]  allow  the 
liluish-whitc  gclera  to  become  unoovorwl.  The  edgw  of  the  pent  may  show 
an  awiimiilatton  of  pijrmenl.  Interferenne  with  vision  varies  in  arrordaoc* 
with  the  poHicion  of  the  niptiire. 

.Vpjirt  fmm  niptnre  of  the  chorioid,  other  changes  may  occur  in  tliia 
metiibrane  at)  a  result  of  conttisiun.  Hemorrhage  of  the  cliorioid.  tullowcd 
by  the  fonnatioii  of  atrophic  jmtHie*.  hsw  btvti  described,  tiiegrist,  who 
obscrvu]  ureu.s  of  partial  churioidal  atrophy  in  the  vioiiiity  of  the  di^k  in 
MTcrnl  ctn^-^  of  couttisiou,  ascnbcs  these  ulieniliuits  to  niptiitic  of  llie  shnrl 
ciliary  arteries. 

Homorriiage  into  the  ehorioid  and  retina  may  pix)duce  extensive  duin^tefi 
in  these  membranes  and  impair  the  si^ht  materially  if  the  maealar  region 
is  afTecled.  The  acconi|»anyiHg  sketi-h  was  kindly  plaixd  at  my  dispoeal 
by  Dr.  C.  A.  Oliver,  of  Philadelphia.     The  patient,  a  ijoy,  was  struck  in 
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th«  eye  v'»h  a  stone.  Shortlv  alV*r  the  injury  Or.  Oliver  was  flblo  to 
spe  botli  diorioidal  and  retinal  liemorrh.igea.  Later  llie  pigiurtitiuy  and 
alropLic-  i;Iiud^-»  sliuwu  iu  the  tlgure  I'mu  u  okutoli  by  Mis^  Murguicttu 
Washington  i]i.'Vflo|H)d.     Siylit  was*  reduced  to  2/41}  ot  normal. 

Ciiorioida!  injurit*  arc  trcntod  on  general  priin-iplos  like  othtr  severe 
wntusiotii  of  the  eye.  Tin-  irijtircHl  eye  is  ]»rijlet't«i  ti-om  strong  W^hi  and 
kept  at  rest  in  a  nioderalely  darkened  room.  The  tise  of  iced  cloths,  the 
npplitntioci  of  leechot  to  the  (einplc,  and  llii^  inntiliatioii  of  ati-uplne  may 
be  iiidimtc<l  to  nllay  [»ain  and  chccU  inflaniuiation. 

DttackmCHt  of  the  ckormd,  induced  Ity  hemnrrliagt-  into  the  periehorioidal 
space,  occurs  at  tinipfl  n»  a  rtsult  of  injury  liy  blunt  forte.  Thr  detachment 
is  generally  associated  with  other  prave  lesions  o!  the  ej'e  and  witli  opacities 
of  the  refractive  m«lia.  This  is  the  reason  why  but  little  mention  \f,  made 
of  the  opliilialiu(»«co]iic  apiwarance  of  traumatic  detat-huienl  of  the  dioriuid. 
Anatomimlly  it  has  Ikiiu  denimiMtratwI,  At  the  April  ineetiug  (1897)  of  tlie 
Oplitluilnii<!  Scotiiiii  of  the  New  York  Academy  "f  Medicine,  Dr.  Arnold 
H.  Knapp  exhibited  an  eyeboll  wineli  had  been  gouged  and  ruptiirnd  in 
n  brawl.  The  interesting  feature  of  the  demon iitmtion  was  the  complete 
detacliiaeni  of  the  ehorioid  by  lieiuorriiage  into  the  ixfrichuriiiidal  space. 

COKTUSIOK  OF  THE  KETlNA  (COMMOTIO  RHTIN^). 
Blows  on  the  ere  ooeaHion  at  tinien  a  cniinidernble  linpairnient  of  viMOD, 
and  the  ophthalnioKoopo  ithnws  an  area  of  retinal  eloudinetia.  The  alTeeted 
region  spix-ars  pale  irriy  in  the  iH'pnninp.  liei-ome;'  intejisely  white  in  alxuit 
twcnty-tinir  lioiin',  and  ^nuUially  clears  up  arter  tlw  third  day.  .VswK'iule^I 
with  these  retinal  changes  we  lind  an  episcleral  injection  and  u  eontrnctiun 
uf  the  pupil  that  is  not  easily  overcome  by  atropine.  The  didtiirbiinee  of 
vi^ou  i^  triuisitory.  A  few  days  after  the  di*ftp|>eanincu  of  llie  retiuni 
dotidiuess  vinitHi  is  generally  rcstoi-cd  ty  its  former  aciiU'iiesa.  llerlin,  who 
was  tlie  fust  to  obwrve  this  (xmditioii,  n.-w'rilns  it  t<>  <i><li-ma  of  the  i-cttna 
induced  by  heinorrhfure  into  the  ehorioid.  R.  Denig'  pnxlucei]  experi- 
mentally the  clinical  pictnre  of  mmmntio  retime  in  nihhit*,  and  drmun- 
etrated  with  the  microscope  thul  u\  these  auimalB  the  retinal  cloudiDces  is 
due  to  the  eiitraucc  of  the  vitreous  inJn  the  layer  of  ucrvc-fihrcs  of  the 
retina.  He  ako  tbuiut  a  transudation  in  tiic  layer  of  rods  an<l  {-one^,  and 
thinks  that  this  is  cauaed  by  temtHirar}'  {uiraly  tic  dilatation  of  the  diorioidal 
and  n-tinal  vessels, 

RUPTURE  OP  THE  GLOBE. 

Id  case  the  contn^ion  i^  ko  violent  that  tlie  requisite  eomjicnHatiug  di»- 
tentioD  in  the  vertiad  diaiucter  rxeeeiis  the  elasticity  of  the  eye,  a  nii»tun' 
of  tlie  wbolv  thickues*  of  the  eclera  takns  place.  Such  a  rupture  occurs 
princijmlly  in  the  anterior  sections  of  the  tyv.  It  hiut,  however,  been  found 
moce  posteriorly  also,  even  in  tlie  vicinity  of  the  optic  nerve.    Generally 

'  Pnp^r  rend  before  the  Opbthalfnic  Sceiton  of  the  New  Torh  Acai]i>Tny  of  Mi^tliciuo, 
April,  1«IT. 
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till!  scleral  ni|)Uiiv  is  flituaietl  at  u  distauvc  of  two  or  tbivc  milluDcueft  frfim 
ibc  ltn)bii»,  n inning  ]i(inill<.-l  to  tliv  cimxiil  it\ff'  along  ttiv  caiml  urSc-lik-nmi, 
the  l«ut  resistnnl  region  of  tlic  c^-rlull.  The  conini  a  partially  L>»oiivI«d 
by  tbe  rent,  luid  owing  to  it.<i  greater  plasticity  ranipes  iiijiir^-.  Tlie  tipetiiiig 
in  the  sclera  most  frequently  lie»  ncur  th«  upper  and  inner  arcuiufert-niie 
of  the  cornea,  and  \o  a  region  wliere  tlie  iris  uikI  the  zonula  are  ia-'«rtv;d. 
The  iris  oikI  the  ]etis  are  tlierefore  often  fotx^d 
under  tJie  aKijunitiva  or  are  tlinist  entirely  out  of 
tbocyc  in  arnv  tliv  txiujuuttivn  is  a\fn  turn  (uphnkia 
and  Hiiiridiii).  Iti  Kpite  uf  tliv  tvptouei  hvnitrrrliage 
which  eiii^tios,  the  eye  is  not  nKefsarily  lust,  and 
even  good  sight  may  be  retrained,  fur  the  iK-lerul 
rupture  situated  in  thnit  of  the  ora  wrraia,  nhrrc 
tlie  retina  is  tirnily  attached,  does  not  always  muw 
detac'liDieiit  of  this  mpmbnine.  In  case^  with  muoh 
Bupbuv  of  Oie  giaht  csoiiK'  uf  vitreuiw  nuc-h  a  dctaobnH^nt  generally 
1  la  lb*  Buuiuri  u<x-iira  by  Mulwetiiial  heniorrliuge  nK>n:  |H>Rterior^y 
in  the  oyv  wliciv  iIk'  rods  and  cooes  are  but  loosely 
ouiineoted  with  the  pigment  cititlieliiini.  Not  only  the  irii^  nod  the  lens 
may  ppnlii[«c  through  the  rent,  but  nli*o  tlie  eiliary  body,  the  vitreouit, 
and  even  the  retina.  Rupture  of  the  p^lobe  in  a  very  severe  injury,  uid 
by  far  the  grwiter  number  of  eyes  thus  dania;^  are  lost.  The  diagnoect 
of  scleral  rupture  is  easily  tna<le,  even  if  the  conjuncJiva  reniaina  intact. 
for  in  moHt  instauces  the  Mack  color  of  ]uirt8  of  the  uvea  or  the  round 
yellowish  body  '.-f  tbi>  Kiw  eun  Ijc  «*ii  through  the  coiyuiutiva.  Poste- 
rior niplureH  may  bo  nxwgnized  by  the  w>ftne!**  of  the  gK>l>e  mid  llie  pres- 
enw  of  eomeiil  wrinkles.  In  rare  cnses  the  seloral  rupture  is  situated  ju 
the  e(iuatorinl  region  nf  the  globe  and  the  lens  in  dislocated  nito  Temm's 
capiiute.  Wadsworth'  reported  one  ca^c  in  18S5,  and  Schlodtmaun  '  an- 
other In  1897. 

If  tlie  oonjnactiva  i^  torn  and  the  iri«  or  the  ciliary  ImxJv,  or  both 
these  stntc-tuai),  and  iu  ndditioii  the  vitr«>U3,  pmlriuh*  Ihmugh  tlie  wound, 
it  la  advi^blc  to  snip  off  all  the  |)rl}lap^^in^  tii<Miies  and  approximate  the 
lipanf  the  scleral  wound  by  siilui-e^  (kismhI  through  tlic  conjunctiva.  In 
eaie  tlie  eonjiinetiva  is  intdet.  the  itijun.-  recent,  and  the  iris  and  the  lens 
have  jiartiidly  or  totally  e9cai»cd  thmiigb  the  rent  and  air  held  inidt-r  (be 
(Kinjuoctiva,  the  eye  is  placed  under  better  conditions  for  recovery  if  the 
eonjunetiva  is  incised  and  tlie  pmlapsed  stnirtures  are  removed.  U"  we 
keep  the  patient  in  a  roi'umbent  position,  im-  icwl  elotlis  until  reaotiou  lias 
subsided,  and  later  apply  a  compreiwivo  Imndag*!,  the  copious  heinorrhagp 
into  the  vitreous  mar  hv  absorbed  in  tlic  course  of  tiroe.     In  atre  iltc  lose 


'  Wiid>)ivi<r[h ,  VitlucttiLoii  ur  tbc  L«ih  uitder  Tenon*!  Capauto,  Ainerinui  Joun»lof 
Ophtti&linu1(«>-.  1885,  Vol.  li  p.  IH 

■  Waller  ttcliltHlininnii,  Urb»r  unun  ¥mli  von  Liuat'iun  d«r  Unto  ta  detn  Totton'M-lion 
Rnum  b«l  ai|uiiU)ml  Keleg«ii«m  tidtndriu,  Arcbiv  rurOptithalniulog[ie,  Bd.  xHv.  Atitb.1 
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of  vitreoiiB  lias  1>«tii  considerable  and  tin-  dratrurttoD  of  ibe  dvliait*;  iancr 
ti^ii''-'*  of  the  eve  is  extensive,  it  is  prclvml^U-  to  n-iuovc  tin.-  vvrbtdl  uhli- 
otit  much  delay.  Even  after  tbe  scleral  votind  lim  healed  \vc  tnay  be 
obligt-d  lo  fimcleali;  lliu  eye  if  it  reiiiuiiis  irriuible  and  becomes  n  source  of 
danger  to  tbe  ntber  eve. 

Pai)oplitt(ali]Hti«  IB  a  rrw|uent  com]>lieatioii  of  wleral  niptiire, 

Fw*urw«  antl  /nidnfea  of  the  orbitnt  tealls  amy  txxar  as  ii  rwsult  of  oon- 
tusion.  The  injury  ia  generally  lu-^xwniwiiicd  by  liciuorrhagi'  under  the 
peritvtriini  or  into  the  orbital  cvlUikr  tissue.  Exopbdinliiios  and  tijcliy- 
moets  of  tbe  t-onjuiiclivii  and  of  the  lids  frv^iueotty  follow  tiit»  injury.  If 
tite  inner  wall  of  tlit- orbit  ii*  fi-actured,  a  pommimifaliftQ  with  one  orseveral 
of  llii-  adjficoiil  |»iieuiiiflti<?  sijat-es  may  take  pliU-t  and  prodnce  eiuphysema 
of  the  lids  and  of  the  5ii[>coiijitnctivat  utid  orbital  tissues. 

There  is  a  jKjAsibility  of  tranmulic  emphysema  ivbenovcr,  by  the  ntrtinn 
of  mwbanical  force,  the  continuity  of  the  tissues  sfpapfttin;,'  the  orbit  from 
(lie  neighboring  cavities  is  dertruyed.  Tbeeavities  aud  |)as*age8  to  be  oon- 
sideml  are  the  i'roniiil  !^initse»,  tlie  clliinoidnl  ccllut,  th«  tia^l  (laasogcft,  aod 
tlie  antnitn. 

Fracture  of  the  bouy  walk  of  tbese  spaueti  may  cstubli»b  a  commuuim- 
tion  with  (he  orbit.  The  i'[«iitt  i»  lliat,  during  rt«|>iratioa,  the  air  has  free 
entrance  to  the  latter  cavity  nod  its  ueighboriug  |»irts.  The  normal  oxpirn- 
tory  |>rwBiire  is  of  itself  tnsiifficii'nt  to  foroe  air  into  tbe  iiarraw  iutentlitinl 
qxirvs  of  the  orbital  tiiwueri,  but  IIa  pnwiiire  is  at  tiniest  enormotisly  iiicr<««cd 
during  the  ad  of  bluwing  the  ticMe  and  in  NUPpxing,  At  suHi  limes  tbe  nir 
\%  foR'ed  with  »ome  violence  int<»  the  orbital  tissues,  inflating  them  and 
causing  protrusion  of  the  eyeball.  From  the  orbit  the  air  loay  pass 
into  the  ^uhaitaneouH  cellular  tinsue  of  i^a  lids  and  brow,  producing  im- 
mobility and  swelling  of  \\ii&v  parti^. 

Fracture  of  tbe  anterior  wall  of  the  frontal  sinus  gives  ri!»e  to  emphv- 
wnm  of  the  lidn  whi-ii  tin-  inn«^^u.'>  membraac  !s  jx-rforated,  allowing  the  air 
to  e»ca]K-  Ihroiigli  the  wouiiil  in  the  act.  of  blowing  (be  nose.  As  the  neoea- 
eity  for  this  procedure  arises  oniy  from  time  to  time,  emphysema  is,  ds  a 
rule,  not  ezteaaive,  although  exceptional  cartes  of  geucral  eutaiieous  emphy- 
sema have  been  descriljed. 

Frat-ture  of  the-  Inniina  [lapymcm  of  tlie  ethmoid,  or  fiwnre  of  it«  wall 
by  exteiwion  of  the  fmctnre  of  the  orbit  or  of  the  basia  eraiiii,  is  the  ino«t 
frttpient  muse  of  orbitiil  riiiphyscina.  Nimieroiis  mws  have  been  n'|K)rtt.d 
in  which  a  blow  on  ibe  noKc  or  (ace  has  produced  fraiture  with  peoetratiou 
of  tlic  mucous  menibraiie  and  coas»?utive  orbital  emphysema. 

Fi'ai'titre  of  the  bony  wall  of  tfie  iioae,  espw-ially  of  tbe  laerymnl  Iwme 
and  the  nasal  processes  of  the  atitwrior  maxillary,  pnKiuces  an  pmphysenia 
whieb  afl'eets  the  lids  priuoipally  and  jmrnarily.  The  abnormal  conimmii- 
cation  is  generally  ciio.-otl  by  (•oineiilonl  rupture  of  iwme  portion  of  the 
laorymal  sac  nr  ditet.  so  that  air  is  forced  from  the  nose  directly  into  the 
perisaccular  jml^iehral  li.HAU(»  when  tbe  expinitor>-  pressure  is  raised. 
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The  principal  signs  of  traamatic  emphysema  are  the  ] 
globe  aud  an  elastic,  painless,  non-inflammatory  swelling  i 
pressure,  crackling  is  generally  elicited.  If  the  patient 
with  closed  niuuth  and  nose,  the  emphysema  increases.  1 
□osis  from  inflammatory  swelling  should  cause  no  difficul 
points  to  a  sudden  development  of  the  swelling  soon  aftei 
erally  on  blowing  the  nose.  There  is  no  pain,  the  only 
caused  by  interference  witti  free  movements  of  the  lids  i 
liniitution  of  the  motility  of  the  eye. 

The  treatment  consists  in  the  application  of  a  pressure 
removal  of  the  cause  of  a  fresh  entrance  of  air  by  instni 
to  avoid  blowing  the  nose.  Puncture  of  the  skin  is  uevei 
tension  of  the  contained  air  does  not  reach  a  degree  tba 
to  cause  any  untoward  symptoms. 

J'^raciurc  of  (he  roof  of  the  oibit,  as  a  result  of  a  fell  oi 
head,  generally  involves  the  walls  of  tlie  optic  canal  and 
injury  of  the  optic  nerve.  In  tlic  vast  majority  of  cai^s 
lined  to  one  titide,  and  its  sjjceial  characteristic  is  the  siidd< 
pemiuneut  loss  of  sight  of  the  affected  eye.  Exceptionally 
may  be  fractured.  The  anatomical  explanation  of  the  blini 
pression,  laceration,  or  cnisliing  of  the  optic  nerve  by  thi 
of  tiie  oi>tic  canul.  A  few  in^tanct«  are  recorded  in  whic 
eitlicr  partially  or  wholly.  It  is  assumed  that  in  these  < 
function  wus  due  to  compression  by  blood  etTiised  into  t 
oi)tic  nerve,  :ii)d  thiit  the  al>sori>tion  of  this  blood  was  folio 
mcut  in  sr^lit.  Hcninrrlia^-  into  the  sheatii  is  in\'ariabl 
tun'.  In  fif'ty-fiHir  <'!iscs  nf  fracture  of  the  optic  canal  vt 
heuiorrhatu'  intu  the  siicath  forty-two  times. 

Frai'tun'  (if  the  nK>f  of  the  orbit  by  contusion  must  be 
oxtcni>iiin  of  a  fiiii-tiii-o  of  the  l>ase  of  the  skull.  The  trail 
ally  fiillowcd  by  tiyniptoms  of  Iwsal  fracture, — viz.,  loss  < 
sevciv  licadaclic,  bleeding  fR»m  nose  or  ear,  and  occa.-ji<iiii 
sunu"  of  the  cranial  nerve:?.  The  most  striking  symptom  i 
of  siirlit.  Tlie  pirpil  is  dilated,  occasionally  ad  uiaxiinnni, 
not  i-cact  u)mii  dinit  li|rlit.  but  contracts  consensual ly.  I 
the  injniv  tlic  uplitlialiiinscopic  examination  is,  as  a  rule, 
or  thni-  wi-ck"  laltr  tlic  iiptii'  iiervo  shows  the  cliaracteris 
pliic  (Icircnci'iitinn. 

It,  I'ni-liii'  iiKiilc  jiiililic  vim  Hi'ildcr'^  autojisies,  and 
reciiiTiiizi'  tlic  pallinlo^iial  iiuKlition  catisini;  the  sudden  lo? 
KiK'lililhiiliii'in.  a  riiTulitiou   in  which  the  eye  sinks  Iw 
orbit,  iHfiiri  at  limes  after  r*evert'  traumatism.     The  chanj; 

'  I!.    ll'Tli".    IM'iT   ^^fb-tiiningpti    imdi  V^jrlotzuiii;  <U'^   .^flihib 
G^walt  :    ^'■■■ri^■lll  u1"T  Aw  xwiilr'ii-  Vi'isaiiiniluii!'   dtr  Ophtbalmnli^ 

S,  1>.  nt'iii''ll"Ti;.  l-'T','. 
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uf  ihe  eyeball  is  tasily  imders-tood  in  cases  of  extensive  frartiure  of  the  or- 
bital walln.  It  is  tlit^ii  a  mcchaiiioal  cli.-plaoonient  of  tlie  eyeball.  If  llie 
floor  of  the  orbit  is  broken,  the  eyeball  may  Ite  di^lix^ted  even  into  tltc 
■ntriim  nf  Hijfliniore.  Such  an  ixTiiri-emf'  ha-*  Iteen  obscrx'pd  by  lisng^pn- 
berk.  ScliapririfnT  ritea  tin-  caise  of  Smctiiin,  who  deterteil  the  niiuin^  pyc- 
ball  in  the  iinsal  ]m^«iigc^  It  is  difficult  to  Bml  an  expluuation  fur  the 
eaees  of  trftumalic  enuphtliAlmos  without  orbitul  froeture.  Beer'  attributes 
the  oindiliou  to  alropby  of  the  refrobiilbar  wlhilur  tife-iue,  Gtseuer*  tJiinks 
thai  it  is  due  to  ciaitricial  fixation  depcaditiit  upon  relrobiilliar  phunges, 
Deuig*  bt'lieves  the  eeniw  to  be  irritation  of  the  trigemiuu^,  while  Schnji- 
ringer'  «>yi*  (hnt  it  is  injury  of  the  synnjalhetic  indu<-iiig  iKinilyjiijs  of  Miil- 
ler'*  musele.  Sehapringer  Btgiies  Ihiil  ilie  i*iiiking  of  the  eyeb«ll  iu  fracture 
of  the  orbit  is  really  a  (tie^location,  anil  nishes  the  term  enophthalmoa  to  be 
reaervetl  for  the  oasrs  wiiliout  fractur*?.  The  bibliography  of  traiiinntic 
enophtbaliuoa  collated  by  de  Sohweiuitt'  in  1895  enumeral(>s  tn-enty-seven 
recorded  eases. 

Pulmihg  rxophlhalmas  devclcjiw  at  timrs  after  srvrrc  eontnsion  of  the 
skull.  The  |Mitli"h^y  of  the  affection  ie  a  burial  fiseure,  with  rtiptiiro  of 
the  internal  carotid  into  the  eavcrnuus  einuH.  The  injury  ie  fotlowec]  by 
tinoon8criou8n«»,  bleeding  from  tlif  nose  or  the  ear,  heada^e,  and  al  times 
panilysB  of  the  abducens  or  of  other  cranial  nerves.  The*e  are  typieal 
HyniptoinM  of  bii«d  fniotiir<».  The  pn>tnwion  of  the  i*ve  niakw  it»  npputr- 
aiioe  Mtveml  day*  or  wcclc.4  after  tlie  traumiiti.«ni.  The  lidjii  become  iimcb 
swollen  and  their  veins  Htiiml  nut.  The  huUxir  conjunctiva  is  generally 
cheniotic.  When  the  hand  is  placed  upon  the  pi-otniding  eye  and  firm 
pressure  is  made,  the  eye  re<:edee  into  the  orbit,  and  a  puleatioa  9vn- 
chronoos  with  that  of  the  radial  ai-tery  and  at  times  a  distinct  whir  can  he 
feJt.  On  aiiaetil tation  a  hitid,  contintidux  blowing  soinid,  with  sivniolic 
increase,  is  heard  ovpr  e-very  point  of  thi-  liejid,  but  it  is  ««ogiiizrd  most 
distinctly  over  the  affccic*!  vyv  and  the  correspoudiiig  temple.  Ophtbulrao- 
ecopicnlly,  we  tee  large,  tortuoiu,  piilsiting  retinal  veiiii«,  «unll  arteries,  stnd 
a  Fswottcn  di&k ;  in  short,  Ihe  pietnrc  uf  ehoked  disk.  The  pulsation  and 
noise  cease  when  the  cuninion  carotid  arb-ry  of  the  affected  side  is  com- 
press. Ligature  of  the  arterj-  generally  efleets  a  complete  cure.  Several 
cases  of  »|»i>tit.'nie>^ii!«  n>oovery  have  l«een  repurted. 

In  rare  vamsi  both  eyelmlU  protrude:  Hueh  a  case  ba.s  lieen  deseribeil 


'  Oq  Tniuinattc  Ennphduklmn*,  bjr  Thtudorv  Door:  Archives  of  Ophthnlinologr,  to). 
tjM.  p.  W*. 

'  EiiDphlljal'iKfi  Tmiiiii(.ticu«,  by  OOMnCT:  Knap))'*  Archivi^of  OphlWinology,  vol, 
xrfll.  p.  2^9. 

*  EaopliUialiniii  Tntuinatieus.  WD^nif;:  AmhivfQr  Augenhdlkunilp.  Bd.iiriti.S  8. 

*  Bdtiif[«  zur  Cwuiitik  dvA  Knupht1ialin<i«  Tninnmtk'iin  n«b«t  Boini^rkuiigeii  ijl-pr  rllo 
P«tho|t«r>e»e  dnMllwn,  by  SchBprinK«r:  Klinlecbe  MuiiiiUtiUUer  fltr  AugenlK^ilkuiiile, 
18M,  S.  SOfi. 

^Trftimiatic  Eiuipbtbaliniw,  bj  O.  E.  d«  SdiweinSU:  TnuiaaoUona  uf  tbe  Amvricun 
nphilulniolcgioU  Socinty,  1S&5,  p.  8(W. 
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br  me.'  A  wnman  fiftr-Qiiic  years  of  a^t-  fell  down  a  flight  of  otairs, 
nriking  her  heud  violtotly.  Sh«  was  [>H.-kHi  up  in  an  iawntibk*  roixlilinn, 
but  n-c«)venMl  tinuscmusncM  id  about  two  liuiiiv.  On  the  fniirth  ilav  after 
tiie  accident  tlio  patkiit  Itiiinl  a  faint  aoisc  in  the  haul,  wliidt  ^radiially 
incrta«e<l  in  luiidncsB.  At  the  same  tinio  i^b*-  noticed  that  tier  left  e^-ft 
Bqtuntml  ton'artls  tbp  nose  {}ibdu(Piu«  paralvt^iB),  followLil  by  a  jirntmsion  of 
the  same  eye.  One  day  later  the  right  eye  began  to  imrtnitli-.  On  aiisrnliB- 
tidti  Hii  tntm-crniiiiil  bmif  mtw  limixl  ovop  ev<Ty  |inrt  of  ihi*  futid,  Imt  rooet 
tlii^inctly  over  tlie  left  tenijile  aiwl  con'twjwiKling  oye.  Cumpru^lnn  of  ibe 
ytt  cnmmnn  carotid  artery  cropped  the  noise ;  oompn«»ioii  of  the  right 
rwhioid  it  oonsiderably ;  iihile  prolonged  pressure  of  the  right  can>ttd 
produced  dlzzinetH,  fainttieas,  aud  complete  syncope.  Wh^n  the  hand  wa5 
placed  over  eith<7  eyeball,  a  marked  thrill  was  felt.  The  K-lV  (^vebatl 
showed  rhytliniical  pulsatioiiH  at  limi's;  the  right  eye  did  not  pulsate. 
Finally  the  i>ati<-nl  bociunc  blind.  An  interesting  ffatnrr  in  coiitter^ion 
with  thin  case  is  that  by  li^tioii  of  the  left  common  carotid  thv  tutuUy 
abolished  sight  koa  immediately  and  |x>rmaneiilly  restored. 

The  liasal  leKioii  cmising  the  arlfrio-vcnous  aiM^urisni  tlwit  not  H?>om  to 
extend  far  beiond  the  Hphvimid  bunc  and  its  imm«liiile  vicinity,  fur  in 
the  vast  majority  of  cant*  recovery  aftn-r  ligation  of  tlic  common  carotid 
takes  place,  aud  no  impuirmcui  of  fundion  on  the  part  of  the  cranial  ner^'iv 
remains. 

Pamlym  of  the  oevlar  muaeltM  appearing  ofttr  tjyi(i-y  oj  the  iJntU  bjt 
contwiion  i»  not  infreqiK^ntly  ol^erv'cd.  The  Dio«t  comniMi  palsy  is  that 
of  the  ubluccott.  This  iiorve  pa**s  over  the  apex  of  the  [wtrous  ponton 
of  the  temporal  bone,  liee  in  intimati*  eontnet  with  (he  bone,  and  is  espe- 
Hally  expoM-d  to  injury  in  this  region,  through  which  fractures  of  tl»e  hose 
usually  c.\tei)d. 

The  imralysi;*  of  the  nerve  is  either  primary-  or  seoonilarVf-^lliat  is  to 
say,  it  occim  ^tlier  immediately  after  the  injurj*  or  some  <lay9  or  weeks 
later.  I'riuiary  pamlysis  ia  asrrilK^I  to  dint-t  injiiiy  by  the  fraotnred  Iwue; 
setMiidury  paralysiij  i^  said  to  bv  due  to  comprwisiou  of  the  nerve  by  hem- 
orrhage, iiiflanimatory  esiulntr,  or  the  tormatiou  of  ealltis. 

Piirt^rlier*  presents  the  eubjoet  of  tmuniatic  jiaraly^ia  of  the  abduceti<i  in 
a  very  complete  niauiicr.  H«  hu  collected  and  analyzed  A)rty-(tix  casw  frtm 
literature.  Striking;ly  larjfc  li  the  number  of  ca»e9  of  biUteral  al)duoeofi 
pamlyjtis.  llotli  nervw  were  injured  thirti?en  tiraeo.  In  tliirty-twven  of 
the  foity-six  ca««>  the  paralyftt^^  was  proliahly  the  dir«»rt  consrtinenoe  of  the 
tnmniu.  In  nineteen  of  these  thirty-»ieven  the  dintnrbanoe  jjersiiited,  and 
in  nine  tliere  wns  recovery.  In  eight  cofiee  Ihc  j)a[alj*sis  was  aecundaiy. 
Pnrtaoher  nasutue^  that  the  seat  of  the  lesion  was  basal  in  8e\'eiite«n  cimcb, 
DH clear  in  twelve,  bn«il  or  nuclear   in  nine,  perha|>s  fiiscicular  in  osm, 

'  Archiviu  (if  Ophthiilitn.l(i«i-,  t«I.  v..  part  I, 

•  O.  Puri*cliPr,  Tnniiiiiitii-  ^nrolpu  of  tlio  Abdacens  Ncrr»,  Arohim  of  Ophlhil- 
mology,  vcj.  xkU,.,  Uto.  4.  p,  SOI. 
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pm^Mbly  rorticu!  in  llinx',  and  iiutt-fiiiitf  in  oiw.  Tlw*  frw|iii'ncj'  iif  uHitrtioii 
of  other  cruuinl  nci->'«^  in  truuitiivtiv  purul/iiU  vf  Ok  abduocos  is  tiliuwu  id 
Piirtficher's  table-  of  forty-six  cases : 

Tbv  uptic  iiurvv  witt  aflbetod 6  tiiiMi. 

The  ooule-inator  nerw  va.i  uRtc-icd S  tUnot. 

The  trodilear  nerve  wm  iiiTi-cinl ....  4 1  t>iM. 

The  trig«ininal  [■•ttp  wii*  utTfcUHl .  fi  tiinM, 

Th«  fftcUl  n«rvn  wiife  iitfcctcd 11  tiiDM. 

The  Bcoutlie  iM-rvo  v/un  RfTeolfld 13  ItmM. 

Thu  vuf^iM  iiervL-  wtu  uSraUxl -^   (^) 

TIii^  li,v|Ki|fl(K>ua  niTvi--  viiu  t>ll'ecii?d 3  (?) 

Frii-dciiwald '  liaa  culk-clwl  eleven  cases  of  traumatic  paralyaU,  seven 
of  wliit'h  were  unt]iit<-m)  aiid  finir  liiliiteral.  Adding  the."*  to  the  caaeHof 
Ptirtwher,  we  have  a  IMinffmphy  nf  fiftv-sf'VPii  coses. 

Panns'  liae  *lemon8ti-al«1  fsperiniputally  011  the owiavtT  that  br  a  lateral 
preesiire  of  five  Jiiindred  aud  twenty  kilogrammes  it  is  poMsiblc  to  pro- 
diu»  n  frartiire  at  the  tip  of  die  potiiius  jMirtiou,  with  fissure*  rimoing  into 
the  tynijiaiiic  cavity,  (ho  hady  of  the  ajihcnoid  hone,  and  the  optie  canal. 
Tlii.-4  ex[)]:iiii!t  why  ]>arHlysi.s  of  tJie  abdun>nH  lit  m  (KqutaHy  asBOciab^l  with 
paralvKiK  nf  nther  cnuiial  iicrvut,  milably  with  paruly^a  of  the  acoustic,  of 
tile  facial,  or  of  the  opiic  nerve. 

I^mas  draws  the  following  conclusions : 

(1)  Ocular  paralysis  m  a  result  of  injury  of  the  skull  is  geuerally  due 
to  fracture  of  the  ba!*c. 

(2)  The  aliiu-nce  nf  a  depreiotion  in  the  lx»ae«  of  the  roof  of  the  sltull 
does  not  exclude  the  exisienw  of  n  l«sal  fi»i*ure. 

(.1)  The  uerveK  which  lip  in  iinmwiinle  eniitnct  with  the  bones  of  the 
skiill — E.«/.,  tlic  sixth  nrrvc — arc  (spfcinlly  ex|M>iwl  to  injury. 

(4)  The  preeeure  wliicli  cnusra  the  paraly^iti  is  due  either  directly  to  the 
ftactiire  or  to  the  eflWion  of  Mood  or  plo^ttc  exudation.  In  the  former 
oiitc  the  purnlysia  ia  pruuary  ;  iu  the  latter,  KCHxnidary. 

II.     INJURIES  BY  PENETHATION. 

Wonnds  of  the  lids  may  be  incis»<],  punctured,  or  larerated.  nccordini? 
to  the  nuturc  of  the  traiunatic  agent.  Tliey  have  the  geuei-al  characteristics 
of  all  wonnds  of  the  outer  envelope,  and  show  the  same  complications  in 
their  origiual  manifostarinnB  and  in  the  eoui-se  of  healing.  ThuH,  liKWof 
imlwtanee,  eontusion,  aepsiw,  eryrtr(H'ltt.s  sluughiiij;,  and  other  unt<in'ard  pro- 
«^wc*  may  afR-it  wonnds  of  thi-  Hds,  to  which  a  special  importimce  is  al- 
tacho)  >rti  aotvunt  of  their  proximity  to  bo  Important  un  organ  a»  the  rye, 
the  delicacy  of  their  tissuem  and  tlic  daii^r  of  visible  disfigurement  by  wnr. 

'  Harnr  Fri«l«nwjil(l,  Traumstie  PamlMw  of  lh«  Abdaccns  tfnv*.  Archive*  "f  Uph- 
thklinol'iuy.  vnl.  xxiiL  )>.  40S, 

'  riiiia',  rnru1_v«in  ocuInirM  motiicc*  pnr  ptt»tion  little  (tu  criUiCi  TranMcCiooi 
of  tbc  Eighih  Intqrnatiqnal  Uplitbalraolo^ckl  Congnu,  Kdiaburgh,  18M. 
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The  tissue  of  Hiv  Vtnh  is  «xtreai(*ly  Hi:b  !□  apillaries,  ib*  slroau  ixioe 
traven**!  by  nuiniTuiw  baiida  i»r  unstripMl  nmwiiUr  fihre.  H<*nw  fry,-  liem- 
orrhu^  aud  lax  gaping  an-  ctiaRH-'U-rii^lic  of  wotiiid-s  of  the  lids,  Exart 
cnaptatiou  of  ihe  woniMl-rdgi'a  is  rurel^'  obwrvcd  when  epontantous  iiuiuii 
bj-  DaUirut  pr»x■p»^«  ha*  Uvii  uwaiufl.  Healinj^  by  gruniilatiuu  aUvars 
Imvc*  a  «-tir,aad  iKt-ftsionally  prodii<^  njarfci-d  dttbrmity  (cctwipiuni,  etc.), 
especially  if  tije  cimtrix  bet-omc  adiicieiit  to  tlie  ucighimriiig  pori^wttiim 
anddrnw  on  tJif  Ijdft.  Incixed  wouiirh  may  Involve  tlie  iiitcgtiment  alone 
or  may  extend  to  the  deeper  tb«iu«  uod  injure  ibc  periueteum  und  llie 
boDy  Btmcttircii. 

ir  the  edge  of  tb«  lid  be  split  tlic  liiis  of  tlie  wound  wpanilc  in  the 
form  of  a  V,  givinf;  rise  to  a  coaditiou  of  traumatic  oololxinm  of  the  lid 
and  in  the  luwcr  lid  allowing  lli«  U-arn  u>  nni  over  th«  ohcek  und  iiutcernte 
and  exouriatc  the  ^Uin. 

The  deformity  is  nwre  niarkwl  and  |ierfpr(  aaptatlon  is  of  still  preat^r 
iraiwrtanoe  when  the  tarsal  cartilage  bas  l»ecn  eplit.  The  most  favunibte 
prtigno»).«  attaches,  as  re^rds  subectjucut  disfigurement,  to  linear  inci-Ml 
woiiikU  ninning  parallel  to  and  at  some  distance  from  the  piil|H-bnit  fi-«tire. 
The  resiidliag  dratri.^  if  geuenilly  linear,  hs  there  \»  no  miitifular  ti'ii^ion 
eaueing  the  wuumi  to  ga)H',  and  mic  of  tbt-  niiuivrous  longitudinal  )<kin- 
folds  UBualiy  covt-re  the  sour. 

The  miiBfuIar  fibre*  of  the  levator  jMiIpcbrtP  may  be  acvervd  and  all..w 
the  iipiier  lid  to  droop  (trannialic  plo»i*J.  The  cut  tods  of  the  mu^^-lc 
sIkhiUI  be  sought  for  at  once,  and,  when  fuuiitl,  carefwlly  united  by  8utun>s 
an  rctnMioii  of  llie  iiiii!>rleK'tid»  ninkci  it  diflieult  lo  find  thvm  at  a  latw 
jMTlml.  Ill  liio  !«ii«e  way  one  of  the  recti  nnisi-lfls  may  be  sevei-cd  or  torn 
fnim  il£  insertion. 

Pamiutxd  woumfi'  are  of  importanee  becaiipe  of  the  freqncncv  with 
wbieli  they  are  complicated  by  j>enetration  of  ihe  globe  or  ihe  orbit  and  br 
M-ptie  infeeliou.  It  is  of  great  lmiK>rtance,  as  indeed  in  all  nroands  of  llic 
Inh,  t<»  examine  the  glolx^witb  ibc  lItmn^l  rare  in  order  to  exclude  pene- 
tmtion  or  itleiilioii  of  a  foreign  Uidy.  Viinctunil  wounds  arc  n^uallv  in- 
|]ict«'<I  by  nlinrp,  slender  intitru mente,  ami  tbc  danger  of  tile  |xiiiii  bn?ak- 
ingotr  and  ivninintng  in  the  orbit  or  in  the  globe  must  always  be  bona] 
in  iniud.  As  wounds  of  lliis  sort  urp  rarely  atteiidi>d  by  free  hemorrli 
exteniuHy,  the  danger  of  septic  infection  in  ra>rs  in  which  tho  Irantuntio' 
agent  is  not  clean  is  very  great  This  imiwees  iijiou  ue  tbe  obligation 
of  eoneidfring  ever^'  piiiK-tiirc<l  wound  a  j>riori  as  an  infeeled  one,  and 
of  taking  the  ne«f«sary  steps  for  thorough  eleantiing.  LaenalM  kohwU  of 
tlu'  lida  are  frctjucntly  attended  by  !<»»  of  wiiieitanec  and  by  diBplawment 
of  iiii{H>rtunl  Blrui-tiiri'"*,  The  teur-^ui't»  are  otsusionally  niptiiretl  or  torn 
olf,  the  inner  or  outer  comniiHi^uro  eut  through,  or  the  whole  lid  mav  be 
stripped  off. 

Such  woiinds  are  obi!er\'ed  in  machinery  accidents,  or  after  sueh  oom- 
plieated  injuries  as  a  thrust  witli  a  pit<hfork  or  a  cow's  liom,  a  lall  npon  a 
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book,  etc.  Tticso  injuries  frequently  rtsiih  id  niarkcfl  disfigureiuoiit  from 
im-giilar  cicatricial  coutraction,  anil  otTer  a  wide  field  for  plastic  o{H-i'utiuii&. 
As  ill  tilt'  cft.se  of  |>unctured  woiiiids,  coincident  injun'  of  the  globu  i«  uot 
uiiouittmon. 

Too  much  sfrefis  uiiiriot  be  laid  oii  llie  impDrtanoe  of  utrict  nsepsig  in 
treating  even  the  smallest  riit  or  twir  of  the  skin.  The  vabciilaritv  and 
richness  in  Ivniphatiiii  of  the  lids  and  urbilnl  tWucs  pretlisjxHie*]  them  tn 
eeptic  abskirption,  and  evcu  if  the  soplic  proc<.«8  be  limit<xJ  tu  the  uniind 
and  its  iiuiDfHJiate  nei^hburLoud,  thL>  final  licsliuji;  will  bo  deUiyed ;  the 
pprffi't  (xiaptution  wliidi  is  [lossible  iu  siuiple  wouuds  will  ncvir  be  estab- 
lisbcil  arter  siippumtiuci  iuu*  nirdiod.  An  most  wodiidH  an?  iDtlicttil  by 
uiK-lcoo  instninvcntM,  ami  arc  fRH]liently  Auhjoctcd  to  furtlior  cuDtnmiiwtioa 
before  ibo  diirgoun  sots  them,  onr  piTx-eduns*  must  be  »o  modificil  as  to  prc- 
%'ent  iufeclioB  or  to  check  a  septic  process  already  begun. 

W'e  lake  it  Fur  granted  that  all  wounds  are  septic  tbat  have  been  in- 
flicted by  iutiti-unientH  nuch  as  a  butcher'.t  kmfe,  a  rusty  bwfk  or  nail,  a 
fiirk  or  fingernail,  which  we  know  by  exiwrienw  to  be  generally  contami- 
nated, or  tliat  sliow  evidence  of  infection  in  the  pi-esence  ol'  loreign  matter 
(hair,  dirt,  particU*  of  foreign  bodIc«),  or  in  intluiiiinutory  swelling  or  ten- 
derness. Tbese  wounds  imiHt  be  ifirefiilly  freed  of  nil  foreign  matter, 
cleansed  by  irrigation  witli  antiseptic  solutious  (bidiloride  of  mercury  1  to 
1000,  carbolic  acid  two  per  cent.),  aud  nibbed  dry  with  \vu\^  of  sttTilizi'd 
^iise  or  absorlK-nt  entlnii.  A  moist  aseptic  (borie  acid,  Tliiei"«t'h's  solu- 
tion) or  anti.st^ptic  (earlxdio  acid  one  |>er  cent.)  dre.ssinjr  idionld  then  Ix-  H|)- 
plied  and  covei'cd  with  a  layer  of  )p]tta-]K>relia  tiwue  (protective,  80  enlled) 
to  prevent  evnjMinition  and  to  maintain  mild  wanntli.  After  the  discbarjije 
from  the  wound  has  diniinisbed  and  ioflamiuatiun  lia»  ceaec«l,  the  defect  may 
be  allowed  bo  heat  by  granulation  or  can  be  closed  by  secondary  nuturing. 

In  uiKi>mpI(tat4;d  nj*ptie  woimda  of  the  Iid«i  our  objoct  ia  to  get  jierfect 
coaptation  of  the  wound-edgwt,  so  that  liealinu  by  first  intention  may  result. 
Wounds  ruDuinj;  ol  riiibt  ungK-^  to  the  worse  of  tlie  orbicularis  miHwle 
tend  to  gnpc  widely,  owing  to  rtHraetioii  of  tliu  cut  (ibre«.  Uulesx  s[)ecnal 
cure  Ik-  taken,  tlio  marginal  (ntfjes  of  the  lid  fail  to  unite,  or  heal  irregu- 
larly by  irmuiilntion,  and  Ijecome  permanently  ootehed  in  the  prixt-aa  of 
ciottri' inl  eoutraelion.  The  lips  of  the  wound  should  be  ap}>ro.xiiuatod 
by  i»tt'rni|>tt'd  sninres  of  fine  hut  stnrag  silk,  threaded  on  Amnll,  slender, 
and  well-cnrved  iiet'dles.  utir  ohjtTt  in  ull  wouuds  of  visible  parts  Iwln^ 
to  avoid  diNfigtirement  from  rititi'li-Iiole»  and  »uturoKcars.  The  line  of 
sutures  slioukl  begin  alwvc  and  end  at  tlic  free  margin  iu  woimds  of  the 
upper  Hd,  no  that  pcrlecC  coaptation  may  nrsiiltH  In  wounds  of  the  lower 
lid  tlic  order  of  suturing  must  l»e  i-everscd.  It  is  advisable  to  have  all 
the  suttirea  in  place  before  kuotting  tlieui,  as  imperfect  ooaptation  may  thini 
be  regulated  by  \*uryiDg  the  tension  on  the  sutures. 

The  Hiitiin^  luuy  include  the  whole  thirkite^  of  tite  lid,  approximating 
the  cut  ends  of  the  tarval  cartilages  if  noce^sar^'.     To  guard  against  a 


ftlKT-fiina  iipkrUy  lii  pMWrior  liijnn  of  cnitvx  orc>7Ktftll[nvlenii><1iTrt>eiiMral1ti(  liijiiij  "t  *!«■    Frcitn 
K  ptllMit  In  lli«  Kcw  Tiofk  Eyg  ami  E*r  IiinTmarT.    itiranii  lij  Vi.  I'croj  l^donbeTc.! 


FiQ.  9. 


Cjai  la  tbt  |«r«D<;brina  t-r  Irj*.    PonetrfttliiK  Ii|]uf7ot  trecoiulng  MUnct  &tiJ  pruliip<cof  tlie  Irlx. 
Fmnapatknl  in  iltc  >'cvf  Votk  tCycnnd  Kar In>)rintii7.    (Ptawlibr  Dr.  FVrcr  KrlOcnbcrR.) 
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iris  tnay  be  dotiu-licil  from  the  ciliary  body  in  part  (iridoditilysis),  or  entii-oly 
torn  out  of  the  eye  (aniridia). 

The  lbrraati'>n  of  a  cyst  in  the  iri3-anf;le  h  at  timee  obeer^-cd  after 
penetrating  woiiods  of  the  eye.  Tlie  jKithoInjjy  of  tlie  cyst  is,  a(n?.inJiiig  to 
Kvorslmsch,  the  iiivi'rsfion  of  the  liguiiunlnm  pci-tiiiatiim  and  of  the  *ado- 
thdiiil  iiiiing  of  thi-  iris-unglu  and  tbi*  atx'uiiiiilatiuii  of  oquixuis  liuinor  in 
the  puiieli  thut^  furinctl.  The  cyit  utl'iiiiH  u  Inrgi.?  g'lw,  tx  at  tinn.'S  loUiIaK-d, 
and  may  [irodiKv  cyeliliu  irritatiun  ami  glaucoimitoti''  tviiKion.  It  w  a  dif- 
ficult task  to  remove  such  a  cy*t  in  toto.  Generally  it  i»  excised  in  i>nrt 
odIv,  and  rw-iir^  witliiii  a  short  time, 

Anoiher  form  of  eerons  cyst  oHgiuatiiiK  at  limes,  after  «  perforating 
wi  nd  nf  the  eye,  19  found  in  the  parenchyma  of  the  iria.  The  membi-atie 
ia  tlierehy  si>lit  into  two  layera,  an  autt'riur  mnwular  and  a  iwwtmor  uveal 
h»ycr.  The  microscopic  cxamiimtion  shows  that  the- cc-IIn  lining  tlic  iuiier 
cyBt-wall  have  aji  tntlothL-lial  (.■haructer  aad  can  Iv  dcrivti.!  neither  from  thy 
cpithi'liiim  of  the  cornea  nor  frmii  that  of  tho  liair-rolliclw*.  The  jKtreii- 
cliymntous  cygl  uf  the  iris  h  globular  in  shape,  has  its  outline  well  cir- 
cum^erilwd,  and  can  be  removed  with  tlio  part  of  the  iris  frooi  which  it 
gr«w9. 

Th4>  drawing  repreAenta  a  cyfit  tJiat  developed  in  the  parenchyma  of  the 
irU  after  a  {perforating  injury,  nuintng  pnilajKte  of  iris  and  cataract.  The 
cyst  vftm  wholly  removed,  and  did  not  return. 

The  lensK-Tijieule  may  be  picR-cd  or  torn  by  the  traumatic  a)*ent.  The 
rent  mar  be  in  the  xonulcor  situated  »o  far  penphcrully  a>i  to  be  hidden  by 
the  im.  Aller  perforation  of  the  soiinic  near  its  attaehmont  to  tlie  lens- 
capsule  the  opacity  may  ribuw  a  |Mx-uli;ir  stnr-forni  siliink'd  in  ttie  iMii^terior 
layers  of  Uie  curtejc.  In  case  the  jterforatioD  t^  s|)eedily  clo.'^ed,  the  upacity 
resulting  from  imbibition  of  ai^picouH  may  remain  cii*ciimwrilKHl.  GcixTally 
the  whole  \pns  iHwomeH  cataractuu»,  and  daring  the  proecisi  nf  imhibidnn 
ma«w  of  opafjne  Irns-filires  extrude  through  tlie  rent  in  the  cajwide  into 
the  anterior  ehamber.  These  nia««es  may  become  entirely  ab«?orbcd,  or 
their  rapid  acciifiinlatiuu  at  the  iri»-an};l(f  may  interfere  with  filtration  and 
^vt>  riiii:'  to  an  atttck  of  neutc  glaucoma.  Coutinncd  prei^nre  on  the  irid 
may  be  followed  by  irili?  or  irido-cyelitis.  Sucb  i»mplieatioii»  Jndii-atv  the 
e\'aruatioD  of  the  len»-niasi«cs,  which  'a  best  accotuplished  by  Uuuir  cstnw* 
tiua  with  irideoioniy.  It  in  onen  irn|Ki^il>le  to  rciaove  all  the  let) K- matter. 
What  remainH  is  fienerally  absorlwd  dpontaneoiisly,  although  a  secondary 
operation  may  be  ncerssary. 

I>ieli>eat!on  oflhc  Itiis  after  penetniting  wounds  h  a  severe  injury.  The 
tcn»  i»  directly  forced  ont  of  ite  jHt^ilidn.  anil  may  l)e  extruded  from  tlie  eye, 
together  with  im  and  vttreuus.     In  t^nch  ca^'s  the  eye  ia  often  \mt. 

The  ckonoid  and  the  rdirut  may  be  directly  injured  in  tas*  of  pene- 
trating wutiud.  Tlitse  icjaries  are  generally  severe,  aud  rosy  be  complicated 
by  infection. 

The  orfeii  may  lie  penetrattsl  by  tin?  traumatic  agent.     The  result  may 
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be  free  hptiKtrrhajre  behind  (lie  globr,  infection  of  the  orlnUil  tismos,  puni- 
leat  infUininuitioii,  :iiul  abisccfis-faruiiliun. 

The  pmotteum  noay  be  injur^  or  the  bony  wnll  of  the  orbit  pcrlorntcd 
or  fraetiirMl,  ami  «niiili_v«iwiia  uf  orbit  ami  lid  produced.  The  ojMie  nart 
luuv  bo  ciit  or  st:vcrud  by  the  iraiiiuiitic  afp;nt,  imd  otlaer  oerres  aitd  ninadea 
of  the  pyc  may  be  injiirwl. 

lu  ca^  uf  gur*h  mm{>li«ations  tliore  is  limitatiuii  of  motility  (wrrespond- 
i[)g  to  parfllysiH  of  one  or  more  miiitclci.  As  ati'uphy  bL-u>iQ<«  a)n)plet« 
even  in  partial  division  of  tlic  Dfrrc,  sight  is  ofU-u  pcrumnfutly  lost, 

III.    i:^JURIES  BY  PEN'KTRATION.  WITH  RETENTION  OF 
TIIK  FOREIGN   BODY. 

IiijiiriLis  to  tlie  eye  with  n'ttiirion  of  ibe  traumatic  o^nt  are  of  ^reat 
iiojKtrtaiKt'.  The  f n xj iiom-y  of  their  o«.*iirrt'n«>  and  tin*  S4>vmty  of  !hc 
proocswes  to  whi<-ii  Ihoy  may  give  riw  mitkr  it  iin|M.'rativ«  for  iis  to  l»e  con- 
veiisant  witb  thi'  t-linicul  asjKn-t  of  tlicse  cawit  unil  tlw  procwlnn-K  (or  their 
tTULtintaiL 

The  diagncmia  is  ba««d  principally  on  the  objct^ivc  manifeitetjons,  wliile 
the  histon*  of  the  injury  and  the  Bul^octivo  B^'niptotnsaivof  ^ratt  adMsfanoe. 

The  histfiry  is  that  of  injury  by  a  poinpannlively  small  iMxIy,  usually 
moving  at  a  high  rate  of  speed.  Largi>  UHli<-ii  lacerate  lli«  glotic  nmrc  fx- 
trn^ively,  inflicting  a  Ini'go  woiuid,  tiiroiigb  which  ihcy  arc  withdrawn  or 
iseopc  spontaneously.  Slowly  moving  ImdieK  do  not  tend  to  pMiotratr  the 
globp,  and  gpnemlly  pnKluoe  injurii-s  by  contusion  or  mnnisiiion  only.  The 
mot-t  common  foreign  bodies  arc  Kniall  chijm  of  metal  |!-tct-l  and  iron,  leas 
often  lead  and  copper),  frapucnts  of  *tone  or  glasi^,  and  «plint«rs  of  wood. 
The  indiislrial  population  {blacksmiths,  engi»wr«.  motal-work*rft,  tna- 
cliini.<tK,  fH<-tor\--liuudii)  furnishes  a  large  contingent  of  tliese  cases.  The 
eubjrctive  irj-raptomB  arc  froqueotiy  quite  out  of  pix>|wrtion  to  tbv  gravity 
of  the  injtinr".  The  foreign  Iwidy  may  eniise  a  wniw  of  irntntitm  niiiging 
from  sliglil  itching  to  severe  eilian-  pain.  The  pain  may  !»*■  entiivly  want- 
ing, and  slight  photophobia  \ie  the  only  Kvmptoni.  Tlie  vision  ia  nwially 
iiupaired.  e?|(feially  in  rece-nt  coses.  This  may  be  due  to  the  peueral  iiii- 
tative  state  of  the  eye,  to  lacpymatinn  and  photophobia,  or  to  cloixlinevi  tif 
the  media,  or  it  may  aft^nme  thf  form  of  contraction  of  the  visual  field  or 
of  scotoma.  The  scouima  may  be  due  directly  to  the  pr«aeiK*  of  tbe  fon>ign 
body,  or  to  ]i!itholopml  rliangwi  in  eliorioid  mid  retina  (audi  as  bc-morrbagt 
or  deracbnient),  or  to  the  forniatiou  of  di-iifte  oj)«eiti<f«  in  llie  viirctnis. 

The  point  of  entrant  of  the  fijreipn  body  is  generally  sitnnted  in  the 
cornea  ;  les-  fretjiicnlly  it  i?  in  the  selem.  Tbe  small  wmmd  or  eieatrix  can 
usually  be  diwxfvei-ed  by  oblique  illiiniinatioD,  Where  the  foreign  body 
ibfclf  cannot  be  detected,  its  coursw-  may  be  traced  by  tbe  evidence  of  injure* 
produced  in  \U  path. 

The  iris  may  show  a  small  perforation  or  a  syneehia  following  looaliiMl 
uJumnistion.    In  case  the  foreign  body  Iioa  jKiietratwl  tbe  Icue  we  find  an 
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u|Mit'ily  whicli  in  tlio  Ix^iiining  is  cin^iiniHcnbcd,  and  Jiiay  remaiu  so,  as  in 
ihc  case  of  sraaH  iTOnniei'-gi-ains  or  ate*;l  ohipa.  Generally,  however,  the 
opftcity  involves  the  whole  Uus  »m\  increa.>«es  the  diffitnilt^- of  diugnosis. 
In  a  doubtful  case  the  relatiooe  of  th«  iris  may  be  uf  een'icL-  an  pn»uni{>tivc 
fvitlcnoi*.  From  tlieoretitail  cousiderations  it  ie  eviilciit  tiiat  |>i-olii|RRM>f  iris 
t'Bii  tnltf  plaw  only  when  wrtain  (.-ouditions  aro  fultilifd.  The  ix?rforaling 
W(iiiiu)  mii'<t  l)e  large;  it  niiist  ^pe  froely,  allowinjr  the  nqui.'ouii  htimor  to 
rush  out  aud  carnr'  the  iris  with  it.  These  conditions  are  not  pnacnt  in 
the  majority  of  caeee  of  retained  foreign  body. 

The  high  rate  of  speed  of  tiie«e  small  bodies  eauses  them  to  enter  the 
eye  \i-irtioiit  pnidui^iiig  a  lai^e  or  gapiug  wumid.  The  \voiiud  is,  in  faet, 
uHiially  liijcar ;  the  lips  coiuc  into  contuct  itiimuliittvly  afU-r  the  foreign 
body  linx  jxfnetratvd,  and  there  \&  do  loss  of  lujiiooiu. 

Large  bodies  tnivtIUng  at  &  low  rate  of  speed  produce  n  larfp>  wound, 
through  which  the  Huid  couteots  of  the  globe  e8(a[>e,  carrying  the  iris  and 
vitreous  humor  in  to  the  perforation.  The  complication  of  prolapse  of  iris 
would  tlieii  lj»'  jjrima  fadr.  evidence  agiuii«t  the  prtwnw  of  a  small  ioreign 
body  iu  the  eye. 

Retention  of  foreign  bodies  in  the  tissues  of  the  lids  i»  comparatively 
rare.  After  explosinne  small  grains  of  i»owdcr  or  sand  are  found  embedded 
in  the  ekiu  of  the  lida,  Hplintcni  of  wood,  |mrtiouB  of  projectiles  (lead  pel- 
lets, bile  of  shell),  or  stings  of  insenta  may  jienetrate  to  greater  <lepths. 
The  extiesBive  hmt  evolved  at  the  tiionicnt  of  explosion  rendere  the  me- 
tallif-  bodiis  sterile,  »»  that  they  may  remain  embedded  in  the  lid^  indvfi- 
nilely  without  proilnctng  inHamnintory  reaction.  Septic  or  irritating  bodies 
n  give  rise  to  siippuratioti  and  the  formation  of  an  abscess  about  the 
roigD  body,  which  may  1>c  eliminati'd  !^|joulaneuiisly .  Grains  of  [xtwder 
or  eand  may  be  picked  out  u-ilh  a  spud  or  cutaract-ncedlc.  Mon;  voluiui- 
I10II3  bodies  may  be  freed  by  nn  inci^on.  As  a  curioua  aud  nilbcr  rare 
form  of  injury  the  int-Arivration  of  n  biiir  in  llic  t4^«r-]ioiut  nuiv  U-  men- 
tioned. During  the  cutting  of  the  hair  a  small  hair  may  outer  the  conjuno- 
tival  BBC  and,  Ising  carried  along  to  the  inner  canthns,  become  engaged  in 
the  tear-point.  It  may  project  sufficiently  to  irritate  the  globe  with  every 
motion  of  the  lids,  much  in  the  same  way  n»  n  fulM'Iy  dirL-cte*!  eyi-Iii4i.  In 
thtB  pueitioii  a  small  liaircsi'aperi  all  but  the  most  earclul  examination. 

The  corn™  may  be  tni'i'hiinicnlly  irritate<l  by  objects  varying  greatly  in 
si«  and  U'xtiire,  Small  iMirticIc-  of  dn&t,  eand,  or  stoue,  bits  of  cinder,  or 
aahes,  an*  blown  uiioiit  by  the  wiud  in  city  <itroetH  and  are  frcfiLieutly  car- 
ried into  tliG  eye.  Wings  or  antennte  of  insects,  blades  of  gntw  or  straw, 
or  the  hulls  of  grain  arc  more  freiiticiitly  found  in  rural  practicp,  while  the 
arts  and  maitiifnctin-eit  supply  special  foreign  bodies,  such  as  hits  of  glass 
and  metal,  chips  or  sawdust  of  wood,  horn,  bone,  or  stone,  tohBcco-dvist, 
oyster-shell,  etc.  Small  hiKlies  which  do  not  enter  the  eye  with  much  force 
may  be  larricd  along  by  the  fluid  iu  the  conjimctivnl  sac  and  liually  washed 

out  of  the  ere.     Sharp  splinters  of  glass  or  metal  may  eabilv  ixnetrate  aud 
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remain  ftxt>tl  in  the  ooaU,  «sp«L<iaUy  ulitn  tlitry  strike  tbv  vyt  viik  im,  b 
in  rx|iln«i»n  uf  eK>du-wii(rr  boltl«»  ur  of  tbu  bulln  uaei)  ftir  the  iiKiDdt>i*t.i 
electric  liglil. 

The  cxaniimitiun  of  thvcontcn  rcquiive  spi-cial   thurotigliiMBB.    0«!i; 
lu  iIr'  varit'jraii*<i  baekgrouiKt  prtserHtd  by  tlio  iris.  tJic  (kUt  of  tlwfiT' ., 
liLniy  uflfTs  iiu  (xiiiiRiBt,  nliiit.*  tbL>  brif;lit  reUei  fn.>ni  the  ciirvnl  Mitfto  < 
till-  curnvu  iucn>uai«  tbc  UiOicully  of  di-tectlou. 

Ry  ubliijiic  illtiniiuiiUon  wv  iiiiiy  br!iig  out  tiu'  dciniU  of  tlip  I 
while  Iho  -iiirfnco  of  the  t'onim  auits  it»  reflex  to  the  Jiidc  from  wKHi 
light  m  thron-n,  and  not  tovrsnlK  Hw  vye  of  thp  sni^^n.    The  rpflwwiirf' 
ibe  window  or  of  a>mc  lut^  while  object  od  the  cornea  may  t)t  uaed 
detect  abrasions  or  epithelial  defects  by  their  causing  a  break  ia  tlw 
rored  image.     TbU  niay  aJso  Ite  accomplisbcd  by  allowing  a  few  dn^oj 
(Hie  iwr  uent.  BMhitiuu  of  fluorawiu  tu  How  over  the  Mirftuv  of  the 
The  atiliition  u11W-t»  iinly  a  nnigrlicuctl,  dcDiHlcd  tsjiut,  staining  it  ft  li| 
given,  iLU<l  utVontiiig  n  marked  ivntnu^t  to  tbi'  foruti;])  bodv. 

TreatnK-nt  wnsisu  in  tlie  removal  of  the  foreign  body.  UiUAf  di 
or  diider  on  tbe  |jal[)el>ral  eonjuueliva  luay  be  wiped  aM-ay  with  a  tM 
cotton  on  a  pruUe.  Foreign  bodies  ou  tbc  airnea  may  U-  lifted  off,  or, 
nen.'SMry,  (lug  oiit  with  a  «pud.  The  Mirlaceof  the  eye  sliuuld  tben  twii 
gittttl  with  A  ikjlutiun  of  boric  ucid,  or  with  sonic  iuiti)«cptic  if  wc 
reason  lo  suspect  infectioa.  If  tboro  is  bypciiemia  of  the  irig  or  \um} 
atropine  may  be  instilled.  A  bandage  .should  iben  be  appli«d.  Oavnio* 
ally  foreign  bodies  become  buried  so  deeply  in  the  oomea  tliat  an  uit-'. 
ittteitipt  at  n^iiovnl  may  fotve  diem  into  the  anterior  eliamber.  In  iiu> 
ctas8  of  eiu'eft  prri«ure  from  behind  nboidd  he  eontinited  during  the  prorea 
of  extmrtion.  Tor  this  poriHwe  a  brcjfld  needle  is  thni.'rt  into  tlie  antniflr 
ehaniber  from  the  margin  of  Ibe  cornea,  and  the  point  applied  to  its  inoir 
surface  dirwtly  behind  the  fi>roign  body, 

Oiips  of  iron  frt>()ni-iitly  reach  the  eye  in  a  glowing  stale,  awl  tlxiT 
merhnnical  action  iei  roniplimted  by  a  bum.  The  reactit-ii  in  these  lasi*  it 
nuirknl,  and  a  xmall  portion  of  llie  ix>rncn  iouuedialdy  furroundin^  tlir 
foreign  b<K]y  becomes  necrotic  and  sloi^ba.  The  iron  enters  ioto  rhfm- 
ical  comhinatloti  with  the  albuminoid  subsianee  of  the  eonM'fl  and  prudnoB 
II  gniyish'bronn  discolonitioa  M'hieb  elowly  raaenibles  a  foreign  tiody. 

Tin-  |i<  iirtnititm  of  the  conieo  and  the  eonjiineiiva  by  the  baii«  of  o«- 
tain  <atcr[ii]lurs  fumi^bcK  a  cliuii-nl  piHiire  which  differs  fn>m  tbatcausel 
oixlinftrily  by  foreign  IkmIics.  Tbc  initial  *yiiipt«im.i  are  tbosi-  obecrrMlii 
oilier  «i«*  of  coiijinictival  and  (v.imeal  l(«ion«  ;  but  the  later  and  chane- 
teristic  feuturea  apptflr  in  the  tliinl  or  fourth  nreek,  and  consist  in  ttn-  iat- 
mation  of  small  iknIiiK^  in  the  bulliar  and  pnl]>cbtal  cnnjiin<-ti\*a.  1V 
nodules  develtip  uruiind  the  huirs  of  tin-  i-aterpillar,  have  the  ^ize  ondeoitf 
of  a  millet-senl,  are  movable  over  the  M-leru,  and  ore  conijKxted  of  gnioiK 
lation-ti.'wiie  with  many  giant  cells.  The  di»caj*c,  which  has  been  nunnl 
ophthalmia  uodo«sa  or  |«6eudo-tiibcrciilfjsa,  w  pn>trtict«'d  c\'ea  in  it*  mili 
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rorms,  aud  ma}'  in  its  graver  niauifiiitutmtLs  kaJ  to  tho  (U^tructiou  of  the 
eyebaill.  Tin?  liairs  may  ^ss  tliroiigli  tin-  t-oruca,  peacii  ibo  iris,  and  here 
give  rise  to  tile  devdoiiiOL-m  i»f  notliilfs  with  severe  iiifiaiuiuatory  wuipU- 
(titioiuf  oti  tht'  ]>art  ol'  thv  iivciil  tmct. 

Fun.'igii  kxiii'ts  ill  the  irIitii  (in.-  mrc,  a^  ihej-  cosily  nrhotiiid  from  llu: 
conjuuetival  covering,  or,  on  the  other  hand,  have  siifficicnt  force  to  jiene* 
tratf  the  globe.  I'arliiies  of  glass  entering  tJie  eye  proiliice  hut  little  reao 
tioH  in  the  beginning.  In  the  txiuree  of  time,  however,  inflniuniatory  symp- 
tocQi^  appear  and  inereiLse  rtlowly  and  steadily.  Lieber  tliink»  thnt  glass  is 
chemically  not  iiidifitTcnt.  In  a  laiw  repdrlwl  hy  Wagpnmann  '  a  s[dinter 
of  gln^vi  hud  (ULs^  into  the  cyv  and  Imd  n-tuiiinttl  m  Llie  anterior  elianiber 
eix  nioutlw  without  protlut-iog  any  signs  ul'  irritatiou.  AtUr  that  time  mild 
iuflaninuitor^-  signs  apiieaivd  and  the  cornea  grew  linKV.  This  irritatiou 
la^teil  tievnn  months,  but  iuipiviv^  g)>ocdily  atWr  tlie  nniovul  of  tho  triage 
sliver.  Wttgeijuiuuu  contends :  (1)  that  the  wactioii  wa^i  not  meebauiml, 
beoiuw  the  foreign  Utly  mtw  fixed  in  the  tissue*;  (2)  that  the  reaction 
was  chemical,  btvwuse  it  appearetl  «>  lung  aficr  the  tniuniutisin. 

At  times  an  (.'yeliish  ii*  carried  into  the  eye  in  iMrforatinf;  tranmatisms 
and  in  operations.  It  causes  harrlly  noy  reaetion.  and  may  be  eoiisidcred 
ae<  an  indifTerent  foreign  body  giving  riw  neither  to  mechanical  nor  to 
(iheuiitul  irritation. 

An  epidermoidal  cyst  may  gn»w  in  the  irim  as  Hie  result  of  tranmatic 
transplantation  cither  of  the  epidennin  of  the  lidx  or  of  the  epitlieliiim  of 
the  cornea  or  tlic  eonjunetivu.  It  >s  probable  that  id  thcee  cu£e»  glandular 
tieeue  is  carrie^l  into  the  Iris.  The  epidermoidal  eyift  appeiu's  as  a  small, 
white,  globular  tniu^  thnt  is  scmi-^lid  in  eonBist^ney  and  contains  flat 
celU  both  with  and  wiliiouL  nuclei. 

Treataient  eunaiatii  iu  the  cxdsioQ  of  the  cyat  with  the  iri^-tiftsuc  fruoi 
which  it  giiivt-g, 

Forfign  hndif*  In  the  anterior  ehfimbnr  sink  to  tho  Ixittom.  whore  they 
are  detected  with  diflicnlty.  Ijoealize*!  sipnt;  of  irrilatiun,  as  persistent 
injection  at  one  (Hiint  of  tlie  Bclero-comeal  margin  or  a  drawing  out  uf  ttic 
pupillary  margin  towai-ds  the  peripherv  of  the  anterior  Hiaraber,  are  aids 
in  discovering  th*^  foreign  bixiy.  Ooeaaionaily  the  latter  may  be  covered 
by  an  exudate  of  indaiiimatury  pn>diiet9  and  appear  hh  a  iuiiall  node  of  pti.f 
ur  bloo<ly  lymph. 

J-'orriffn  hodtCH  i« //ir  I'm  are  eonipiiratively  rare.  A  bonly  striking  the 
eye  with  such  fori«  a?  to  penetrate  the  cornea  or  K-Icra  u^ially  retains 
enough  ini|c-ius  to  pionv  the  delicnte  ti^ues  of  the  iris.  Chips  of  nietid  or 
of  stone  are  ihe  Uxlies  tliat  are  iiioi?t  frequently  found.  Small  bita  of  stone 
or  steel  may  remain  in  the  iris  fur  many  years  without  pro«hieing  Intlam- 
nmlory  reaction.  C'op[*er  is  much  more  dangerous,  even  when  bacteriolojji- 
cally  ctean,  as  it  gives  ri.se  to  .severe  irritation  by  its  diemieal  reaction.  Tlie 
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dt'tiT'tiou  of  a  lorcign  ImxIv  in  tlii-  iris  in  nLrc^ly  (liflfic-dlt,  ultliougL  in  » 
COM!  tlH>  ))i'€S4>no«  of  bloud  in  the  nnicrlor  clianiber  aud  luztuess  uf  the^ 
cimiiea  from  t^oiiicideot  traiiiuatic  JteniLitb  mity  u)j^-ure  tlie  lield.  Id  cttsr 
the  forel^  body  liaA  carried  germs  of  i«ej>tic*  iufixtion  willi  U  inty  tbe  <rr, 
sevci'e  iiiltniniiinti<.>u  almost  iiivnrialtty  n^ui1t!<,  •»  tlH>  vaiu-ii!ar  Im  ofleni 
parlii'iil:iply  good  soil  I'ur  the  ]>ix>pitgnti«)i)  OJid  tiiuisiwrunioii  of  it 
mulrriiil.  Poreigu  bodies  in  the  iris  may  be  removed  by  forreps  or  br 
tlie  ma^.iK't  (in  oiee  of  steel  or  iron  chijis)  ihroDj^  a  corneal  sectkm.  £x- 
utsioQ  of  ihc  fold  of  iri»  enolonluj^  Uip  farcign  body  is  frHjuentlT  iiimwij.J 

Gniiiut  of  ]H)wder  or  juuhI  blown  intu  the  iris  by  «splosk«i.'< 
marked  inflammstnry  imrlion.  ExtiBCtion  of  tbuM-  numrmas  snd  mtnule 
UkHcs,  wkicb  arc  deeply  buried  in  tbe  tisetn:  of  the  tris.  is  impoeeible,  and 
our  treatment  must  be  limited  to  the  iritii;  and  its  com  plications. 

The  presence  of  a  fureigu  body  iu  tlie  lens  is  foltotrcd  by  a  kxaliaed 
gi-ueral  ii|Ku-ity.     0[ierativr  iiilcrfiix-iKv  in  tbe  bc^aoiug  is  not  odi 
uuluss  there  is  souw  urgent  iwliintiun  fur  tlic  rcmova]  of  the  Icoa. 
danger  of  aatte  glattcumn  during  tJi«  ^tag«  of  imlMbitioo  or  of  irritatrvc 
iridi>-oyeIiti»i  should,  of  couiw,  dctei-mine  pnrnipt  exinKtion  with 
toDiy.     Otherwise  we  may  wait  until  cataract  is  fully  fomied  bcAn 
tempting  exIractioD. 

The  {>re9enoe  of  a  tbn?ign  body  in  the  vitreons  is  always  a  pwce  Id 
tbe  integrity  of  the  eye.    Ttie  prognojtii;  is  grave,  altfaoogh  exreptioailly j 
luuall  u.^iti<-  n>etallio  fragmenta  havu  lieeu  ubservul  to  rpmain  in  the 
for  yarn  without  giving  riw  to  dcetructi\'c  proonaeB.      ^Itboogb 
may  be  some  doubt  as  to  the  advigalnlity  of  atttmtptu^  mnorsl  of 
foreign  boily  in  even-  otsc,  ttie  |wti«iit  should  tie  kept  at»d«r 
as  Fttctive  iutlaiunuaitiu  may  break  out  after*  long  period  of  qukectnae  tad 
n-quirc  prompt  nctioD.     A  foreign  body  in  the  vjtreoos  nay  be  hiddoa  hf 
oi<u-it!w  »if  iIk'  infxiia,  by  Iwmorrlu^-  into  the  vitreous,  or  by 
It  may  penetnitv  iho  rMina  or  may  lie  on  the  posterior  sur&ee  of  th»  trie  i 
oo  the  ciliary  body,  where  it  is  inaawssible  to  opbthalmoaoopie  i 

BccsuM  of  the  tendency  to  sink  and  come  into  contact  with  tke  < 
early  extmrtioD  <>f  freely  movable  bodies  k  iwlvieable.  In  the  taae  vf 
or  steel  lMxli<<s  lh«  tti«e  of  the  magnet  is  indioatrd.  Opentivie 
ahoukl  Ite  deferred  only  wbeo  tbe  site  of  tlte  furvign  body  ranool  far  Am- 
nUKd  aod  the  eye  remains  quieBcmt,  ur  whoi  the  fotrtgn  body  is  find  m 
the  i.twts  of  tbe  eye  and  encapealatioo  may  be  exprctvd ;  bot  in  toeh  easei 
the  {tatir^t  should  be  kept  Under  obsemlioa. 

If  the  prmeofv  of  a  littv^  bo^  is  aoBpecttd  in  the  interior  af  tfaa  rwt, 
bat  cannot  be  deinoDi>tntcd  by  the  ordioaiy  metbodi  i4  iMpartid^  vAm 
dmf^MK^c  measures  may  be  applied,  viz. :  Asmna^s  stdauOTopa ;  H^V^ 
■nagnet;  Roeotgeo's  rays. 

The  sideroeoope'  isao  tuetnuaait  fnr  tbe  dauuMlialiuu  of  tke; 
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t^  pnrticloM  of  iron  op  rtwl  in  the  inlerjor  of  the  cvc.     The  nppamtuti  oou- 

istH  of  a  maKnetie  needle,  the  deDections  of  whirli  ktp  showu  ou  a  scale 

id  >«  read  by  means  of  an  n-'^tronomical  Mewiojic.     Id  Iwenly-fivo  sii«- 

Kve  casef,  obeervcd  at  the  I'uivei-sity  Kye  ('liiiic  in  Brcslau  in  ]8&3  and 

1  S94,  fi-agmeiits  of  irou  or  steel  were  deified  by  titis  ■n.-<triiineiit.     Dr. 

*lKiiiiii>t  R,  l'««Icy,'  of  Mi'W  Yoric,  wuk  the?  tinit  to  (•inplny  a  maj^nctic 

illi:  for  tlic  ptirjKioc  of  dcttTtiiiniiig  thr  [iitviuicc  of  stifl  id  the  eye. 

^Htniia  trmde  Poolcy'tt  niaj^i'tic  uci-dlu  iiii>rc  ii\'n!lablc  for  pTocticnl  aputi> 

ktioD  by  the  addttiuu  of  ii  iwalc  uud  u  t«lcBoiipf. 

Ilaab  h»A  conetriKTtoJ  n  large  electro-niogDot  for  tlie  Kmovul  of  jiieocs 
yf  steel  from  the  interior  of  the  eye.    The  body  of  the  mtigiict  is  a  cylinder 
►r   soft  iron  miusuring  t«n  p«ntiinrtrc»  in  tliiokiK^s  «i]d  sixly  ccntinif^tivs 
l<^i>i;l!i.     Thi>  rylitidcr  i.'*  (irovitltil  itt  each  end  with  u  detachable  conical 
L>ini,Bn(l  woiiiiil  with  ii  eoil  of  (Mpiwr 
tTc  weighing  fifty-seven  kilogrammes. 
■>«  apjinratus  is  iiupiKirtcd  on  a  solid 
^^"^mework  of  wood,  measures  one  hiin* 
|P>^    and    thirty-tive  centiraetrea  in 
^^ight,  weighs  onehtindnxl  and  tbirty- 
^^Jflit  kiloj^ruiumvx,  and  can  be  worked 
^^  cwnnw-tion  with  »  dynstmo  or  witli 
*-'ie  street  current.     It  is  a  useful  ia- 
'*tnnnen(  both  for  the  diagiioeis  of  the 
l»rei*iiw  of  particles  of  iron  and  for 
■^Jieir  removal  from  the  interior  of  the 
^ye,    lu  injuries  with  retention  of  frag- 
ftaieutM  of  inm,  tbe  approximation  of  the 
to  ttiv  iiistnimuiit  (uu»c:«  in  many 
f-mpfviatly  when  (be  «iihatiiuoe  n 
;  too  firmly  emlwddod  in  the  fundue. 
sensation  of  aenle  p»in,  and  reveals 
ibe  preeentr  and  often  the  exact  loca- 
tion of   the  foreign   body.      Witli  the 
aid  of  Haab'n  magnet  it  is,  fnrther- 
mnre,  poHHible  to  draw   {larticles  of 
iron  from  the  vitreoiK*  forward  info  the 
1       anterior  chtimber,  and  ill  times  throtigh 
H  the  original  or  enlarged  wound  out  of 
~  the  eye.    Thus  the  meridioual  incision 

through  the  sclera  and  tbe  iutrotluctioD  of  the  magnet  into  the  viireoua 
ran  be  avoided.* 

'  Thoma*  R.  Poolev.Oti  tlio  Dftwilun  of  th«  Ph-tcnce  anil  l-iwaion  of  SlM  end 
Iron  Torvign  Bodiea  in  thv  Kji-  by  (hi-  1ii<liaution  <tt  the  Mngnctic  Neodle,  Arohirca  of 
Oiihllialcnulogy,  vet.  ix.,  leSO,  S  21S>. 

'  0.  llnah,  Ein  nmior  EWtri.mnitrnil  ?.ijr  Untfi-mung  von  Eueusplittera  aim  dem 
Augv,  Qvitnigv  CUT  Augcntaailkundc,  Ucft  sill.  S.  OH,  IHM. 


llQLlli':-  Lrpilh'El'  L 


uui 
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Tbc  applicHtiun  of  the  X-my  liiw  b«*n  sliowo  tw  be  useful  !ti  locating 
foreign  Ixxlk's  hi  tlif  intfrior  «f  tin-  ojf.  Cliark-e  \V.  WillLinis,  ol'  Bod^ton, 
rejHirtg  a  111%  in  wliicli  by  the  aid  of  a  gkio^^iili  be  i-ccoguizcd  tli«  poeilion 
of  a  piece  of  copper  iu  the  vitreous.  C.  1\  Clark,  H.  F.  Hansell,  (1.  Oram 
Ring,  Q.  K.  de  Hdiweiuitz,  and  others  have'  in  the  same  manner  fimnd  fnifr- 
ments  of  nteel  in  various  parti^  nf  tlit-  t-yc,  and  IVi-ci>'  Fri<leidH>rg  lia»  dvU-ctvd 
in  the  orbit  th<>  pri^'nco  uf  small  shot  which  had  imuwcx]  ihrutigh  i1h>  eye. 
Hintchbei^ '  doubts  the  utility  of  »kiagmph»  a^  guides  in  tlie  extraction  of 
wjppcr  frugmcub«  from  the  lutorifn"  of  the  eye.  He  says  that  Uie  first  con- 
dition of  fluoccss  in  tlieiic  ojieratinos  is  the  exact  diagnusU  of  d>e  location 
of  the  foreign  bubulaueo.  Tlu-<  skiuvi'uph  avaib  nothing ;  the  fmgmenc 
itself  must  be  acvn.or  al  least  the  |)atb  that  leads  (o  it  mu»t  be  in  a  Ktraight 
di  recti  oil. 

TW  magnet  waftfirKl  liitroduee<l  into  opiithalitiic  pmetice  by  McKeuwii, 
who  uwd  a  pfTinnucnl  Diaf^not  ei^jlit  iuclirs  \ong,  one  intrli  hnxid,  and  otw 
lin«  thick,  ta|>ei'iii>;  (o  a  point  at  botti  ends.  iliiBcbberg  cxioslnieted  an 
clectro-niaKnet  and  formulated  the  priueiplee  for  its  use  in  tbc  extraction  of 
foreign  bodiet*.  Hiri^ddH-r^V  magnet  eoRMHts  of  a  closely  wr8p|>e<l  coil  of 
fine  wire  Htirrounditig  a  noil  iitm  bar,  one  emi  of  which  is  drawa  out  to  a 
fine  point.  Wbcti  (xiniieetrd  with  a  iiinc-carbon  element,  this  magnet  rai^et 
at  its  point  a  weight  of  from  one  hundred  to  ouc  bui>dred  and  t<nneot>' 
gmmines.  In  connection  with  five  cells  as  much  as  five  hundred  and 
**vetily-fivograninR's  can  be  lifted. 

Hirschbergr's  luaguet  may  be  introduci-d  through  tiic  original  wouad, 
or,  iu  caec  tliia  Id  iinperviouii  or  ineoiivcnicully  etlnatcd,  it  may  be  iDaertcd 
tin-ougli  a  ep-tion  at  the  wlvro-conHid  margin,  or  lln-ongh  a  meridioonl 
ederal  incision  near  the  equator,  l)ctwoen  two  of  the  recti  muscles. 


Tia.  IS. 


.-4- 


UltMlibcn'a  tlecIriMiiagiiel' 


A  permanent  magnet  constntoted  on  llic  principle  of  the  inngnetio 
nagasine  ha^  Ix^n  de9erll)ed  by  me  in  llif  -A'Vw  Votk  M>^U<^1  Jtf<^M-<l,  May, 
1880.  The  apinratUH  oonsii^ta  of  a  number  of  steel  rod.«  fitted  into  iron 
cajw,  one  of  which  is  providtwl  with  a  conical  point  of  malleable  iron.    By 


t  XJah^T  Eiilfemung  von  Kapfcr-Sjilittorn  bu*  dtm  Aug|«BgniBcl»,  BcrlitMrr  kliniKlia 
■WiKljPtuchritt,  18i»7,  No.  16. 
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oontuctwitlindvnnmo  Ui<>  apparatus  in  made ma^etic,  and  remalos  charged 

for  aljoiit  one  v«ir.    Tbo  instrument  is  always  ready,  ant!  lias  proved  quite 

tiwful  iu  the  oxtroction  of  visible  and  movabl<>  iruii  partii-IeH  fruai  the  JD- 

wrior  of  the  eye. 

Tta-  n. 


(jfOanUii's  iiriiuuiieiii  iuagii«L 

he  prognosis  in  cases  of  retwitiou  of  iron  or  Kt«el  irsgments  has  bp- 
come  much  more  favorable  flint*  the  introduction  of  the  ma^et  into  oph- 
tbalmiv  pmrtict!,  the  great  advantage  of  the  pruoedure  lying  in  the  fact  that 
it  enables  lis  to  rxtracl  uol  only  viaibk*  imn  particles,  but  also  thofip  whose 
exact  po^ittoD  in  tliv  int^-rior  in  ii  ninttvr  of  ouiijcctiire.  The  cases  in  whicli 
the  foreign  body  k  of  non-mngiiotizahle  metal  arc  much  1o^  frequent  tiiau 
formerly,  when  injuries  from  fragments  of  enpper  or  biiise  ijercuaeioD-L'apB 
were  coniinon.  The  nee  of  these  eaps  etill  survives  iu  cheap  fire-aruis, 
U>y  pistols,  and  detonating  railiviod  signaU,  90  iJmt  injuries  of  this  Liiid 
occasiomilly  »Kx:iir. 

The  eases  in  whidi  ejttraetion  with  thp  electro- magnet  has  not  hpon  fol- 
lowed by  reoovery  an?  tluiMi-  in  which  iiifivtion  hiul  l»I<en  place  at  tlie  time 
of  injnry  and  progrcsswl  steudily,  or  in  which  the  mechanical  injury  pro- 
duced by  the  fort-igu  body  or  by  the  introduction  of  the  inaguet  liaa  been 
followed  I>y  reactive  intlflmmatioii  and  destructive  purulent  prueesses  ter- 
minating in  ]mnophlhalinitis  or  by  the  foruatjon  uf  conuectivo  tituuu  with 
dotaeliDient  of  the  r<^'t!iia  or  traction  on  tlie  ciliary  bwly. 

The  qncstion  of  further  oiwrative  iiiterfereiiee  nri»08  when  iin  attempt  »t 
extracliou  has  failed,  or  when  eucb  an  attempt  ii^  contra-indicated.  Pailui'c 
to  extract  with  the  magnet  may  be  duo  to  the  fact  that  the  foreign  liody  is 
fixed  ill  tlie  wall  of  the  globe  or  is  encapaulatfcl  in  dense  nienibmne,  in 
which  I'liJH-  an  attempt  at  extraction  witli  rilil>e»l  foo-eps  may  lie  made. 

Fmgmentsof  cojipLT  pnxliiee  purulent  inflammation  by  ehemioil  action, 
and  should,  therefnrc,  be  n'tnovcd  sjKtitily,  This  ciiii  lie  done  with  ea<tc 
in  caw;  the  foreign  body  is  )<it  iiRfxl  in  tlie  anterior  chamber,  on  the  iris,  or  in 
the  lenit.  When  tlie  copjicr  fragment  hn*  passed  into  tlie  vitreous  humor 
extraction  ik  more  diffienit,  hut  should  Ijc  Attempted  even  if  purulent  iufil- 
tralion  has  act  iu.  Leber '  has  shown  that  the  pus  may  be  the  product  of 
ohemicid  action  alone,  nnd  that,  in  lite  nh»cn<x.-  of  other  coniplieutiom,  all 
inflammatory  iiymptomH  may  diMip|H-Ar  nl^er  the  removal  of  the  copjMT 
from  the  vitrraus.  N'ot  only  is  the  form  of  the  eye  filmost  invariably  ]»re- 
served,  hut  also  Home  useful  sight  can  be  retaiued  in  a  considerable  number 


>  l^lwF,  On   P«rr(y»ling  In]url6«  of  th^  Eye  ly  Hondli  «f  CflppAr,  and  on  thut 
TrmlmpDt,  TrnmactioD*  if  th«  Eighllj  Int'^nintioiml  CotigroMf  Xdlnbiuilh,  IBM. 
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of  rawH>,  and  all  this,  arcordiog  to  Leber,  without  tho  risk  of  sympathetic 
ophthahiibi. 

In  all  (Uiic's  in  whidi  the  furcigu  body  is  still  in  tfat-  ^lobc  our  (nutiui-ut 
ehotild  be  guidwt  by  the  (^anlinul  priuclplr  of  prt-st-rving  aa  long  a»  possi- 
bl«,  firtit,  the  (imftion  of  the  oye;  second,  itn  form ;  And  of  deftrriiig  eni!- 
cleatiuit  until  we  an-  obl^I«i  lo  removt'  ilw  glulw  on  acotiuiil  of  progrvseive 
itiJiuniuiutioit  or  danger  of  aymputbirtir  oplillmlnuii. 

Ill  ouiH'  the  foreign  body  it*  i-ii(-it]K'iilnU'd  or  Axed  In  the  oouts  oftlio  eye, 
its  piv-HMii-c  may  caiMi-  absolii  t^-l}*  no  rvnctioi). 

The  presence  of  pRrtloJes  of  iron  in  the  inti^rior  of  tlio  eye  affcctB  certain 
groups  of  cellf«,  m  the  epithelium  of  the  ciliary  procesate,  the  pars  ciliiiri» 
retime,  tlie  retina,  aiid  tiic  epithetinm  of  ibe  leniv-cs]>eule.  Von  Hippcl' 
name.t  this  mudition  xcnogenoiis  ttideruitiii,  dLstiiigtiii^liing  it  from  luenia- 
tngcnous  eiilerosis.  The  oircle  of  brown  s]K>ts  under  the  lcn8-oa(wnl«  i» 
cases  of  retention  of  a  fmgment  of  iron  in  the  cvf  isclinitnlty  well  kittivm. 

According  to  von  Hippcl,'  the  lodgement  of  even  an  aseptic  fmgmenC 
of  iron  io  the  retina  may  ut  times  Icsd  to  degenerative  changes  that  ate 
due  to  eheruiial  aelioii.  He  publiyhcM  the  hi^^lor^'  urn!  gives  an  anatomital 
dcscriptiun  uf  a  case  iu  which  the  entire  retina  bud  bctsi  tnmafbrincd  into 
pigmented  connective  tisAue. 

Tlmt  .Hiii'h  dfgi'ncrative  dianges  do  not  invnrinbly  orctir  i«  amply  proved 
by  elinieal  observations.  The  eesra  in  which  the  foreign  body  is  enai])su- 
lated  run  a  more  favorable  couree.     I  have  seen  several  iDeianees  of  this. 

Fig.  14  allows  the  opbtlialmo^copic  picture  of  a  foreign  body  that  was 
encapsulated  in  the  retina.  For  many  years  I  oliserved  ibis  case,  in  which  a 
chip  of  liteel  had  enteral  the  glolie,  [uisiiing  through  tlie  leu^j  and  pnHlucing 
traumatic  cataract.  Atlter  removal  of  the  i-ulnrui'tous  lens  the  foreign  Imdy 
wu)j  weu  in  the  retinn,  ctK'upi^ula1i%l  in  u  whiti'sh  suWtauoc  and  tturroiindcd 
by  an  anm  in  Avhtcb  there  were  slight  clioriuithil  chiuigcs.  Until  the  dcatii 
of  tile  patient,  fil>eeii  years  later,  this  foreign  body  cnuiwd  uo  irritation  or 
iuterfereiice  with  viaion,  while  the  vilre<>us  remained  trans|ian^nt  and  free 
from  counective-tisflue  ibrmaiioii.  In  tliih  case  lenticular  ojiaciiy  prevented 
on  exitiiiinntion  of  the  interior  of  the  eye,  and  the  |iatieiit  was  kept  ut>der 
olteervation  until  the  eataract  bad  matured.  Kxtraction  of  the  ealaraet  then 
allowed  nie  to  determine  the  |>osition  of  ibe  (brcign  Imtly, 

In  cases  of  injury  by  gimpowder  or  dynamite  explosions,  numerous 
small  grain.-)  of  burnt  powder,  sand,  or  infusorial  earth,  together  with  steaiu 
or  gas,  are  thrown  at  times  with  great  violence  int*)  the  eye,  [K-piiering  die 
cornea,  the  iris,  and  the  lens,  and  sometimes  jieuctruting  hack  to  the  vitre- 
ous. These  foreign  bodies  an^  so  numerous  and  so  :smull  that  it  would  he 
impoMtible  to  remove  them  were  it  even  advisable  to  do  so.     As  tboy  ore 

'  SidTOiii*  Knlfii  nnH  thr  KnUttom  betwcon  HUnrciti*  and  lla-matociMiouii  Pieoi^nt*' 
lion,  B,  tail  Illjipei,  Arehiv  fur  Opbthntmoloifie,  si.  1, 

'  Uebcr  N(!t/JiAUt-D«g«<iuinicioa  diirch  Eisi?ii«plitter,  B,  von  Hipfwl,  Aivbiv  fQr  OpV 
tbulmulugie,  zlli,  1. 


WOUSDS  AND  INJUBIEB  OF  THE  EYEBAl.I.  AND  ITS  APPKNDAUK8.      713 

usually'  aseptic  and  cbemically  inert,  the  reaction  prtxliicsxl  by  them  i»  due 
to  mechanical  irritation  alone.  Thus  traumatic  <*tamct  U  f'rcqucutiy  pro- 
duced, in  the  couwe  of  which  glaueotnatous  feyoiptoius  iiiay  appear.  Our 
in-utinent  h  limited  t4>  i-xtntctiun  i>f  thv  attanLCtoiu)  kits  and  tlie  relief  of 
tliu  itijBummatury  prueewm  in  ins  and  rurnca. 

Fio.  14. 


[HL 


v/< 


V 


.H% 


■WapnUttd  tciteign  b&djp  lu  tho  tctlnk.    Drawn  ftnm  a  p*tienl  In  nr  prlnta  pnwtloe  tj  Dr-  Albert 

U.  Fcldciiberg. 


Fomgn  Borlkn  in  fJif  Orf'H. — A  fowign  l>ody  may  lodge  In  the  orhital 

ttleaues  and  pive  but  little  evidence  of  its  prepenee.  The  trannialie  uyeul, 
generally  a  {minted  piece  of  wood,  a  lead-pencil,  or  a  metallic  ]k,-d,  inay 
break  dnring  penetration,  and  the  broken  end  be  retained  in  the  orhital  cav- 
ity. The  external  injury  is  a  punctured  or  small  Iat'«rated  wound,  aud  gives 
no  ohm  to  the  depth  and  direction  of  penetnitiuii.  K.  Berlin  called  attention 
to  tile  fact  that  in  the  nioineiit  of  penetration  the  eycbult  is  apt  to  rotate 
So  the  orbit,  fo  that  the  wound-eaiiat  ohan^ces  It*  course.  When  the  eye 
relums  lo  its  original  po&itiou  tbe  w-ound-taiial  is  or«lu<Ie<l  by  ant^ular  de- 
vialiou.  A  prolx-  do«  not  cuter  far  throngh  Iht^  extirnal  wound,  and  wc 
uiay  be  easily  misled  in  our  conclusions  a»  1«  the  depth  of  the  peiielrativin. 
If  the  Cj'c  wuji  ofK'ii  at  tlie  moment  of  injiirj',  the  exttrual  wound  may  I>e 
■situated  in  the  ooiijimetiva  of  the  globe.  At  times  the  foreign  body  lodges 
between  the  globe  nud  the  osseous  wnlts  and  injures  no  imitortant  oiyan  ; 
at  times,  liowever,  it  destroys  sight  aiid  even  life.  In  iln  passage  it  may 
open  the  globe,  tear  tbe  optic  nerve,  break  through  the  osseous  wall,  and 
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ciu  hnrm  to  the  brniii.    It  mny  iiifi<ct  the  orliitnl  tiswice,  nnd  produce  e»p- 
jnirative  celiiilitis,  mptiingitis,  .-md  death. 

Tlie  trcatmeiii  coDeists  in  tlie  extnidion  of  the  foreign  body  lii  rougli  the 
original  wound,  if  poe^sibte ;  and  if  uot,  through  eitber  ttie  upper  or  (be 
lower  »ciil«'pal|)ebral  fold.  lu  mnw  mstancfa  it  may  bo  iieoeetan-  to  i-efiort 
to  osteopla-fliL-  ii-scctioii  of  tbf  outer  orbital  wjill.  SruiUl  mid  a.sc{itic  foroiga 
bodies  demand  uii  (.'xiKtitniit  (^iii-se  and  do  not  nccvAtiluti-  nii  imoKdlate 
operative  smiitIi. 

Injiirii»  by  Binall  shot  msy  produce  8itn|)lp  (wnlneioQ  of  tlu;  eye.  At 
limes  the  8tiot  passes  through  the  ooojtmctiva,  describes  an  arc  of  a  cirde 
arouud  the  itclera,  nnd  becotoee  li.xed  in  the  cxtra-ociilar  tissues.  Oener- 
ally,  hovvover,  the  .tliot  penetrates  tlie  eye  and  produ4,<e8  severe  «yniptoRi8. 
As  a  Tn\p,  the  eye  i.t  Iwt. 

AtteniptH  to  extrart  thr  shot  or  an  early  ctiucli^tion  of  tlifl  ej'e  are  not 
justifiable.  Under  a  treatment  of  absolute  rt»t  in  a  m-umbeut  (Mieitiou, 
und  witli  tlic  aid  of  local  iiiitiphlogiHtic  measures,  tliv  inft;tin»iatory  symp- 
taras  often  subside  and  the  wound  henlft,  vritli  pnificrvatiou  of  tb«  form  of 
tilt!  py^ball  nud  at  liiiu-8  ovt^^u  with  relvntion  of  srmie  virion.  lu  iinfavMra- 
ble  cuM'K  I  he  eyeball  shrinks  and  ivmaius  irritable,  and  llierefun.' oumUutiou 
is  indicated.  PaiuiphtlialmitiH  t»  but  mrrly  obm-rv<-d,  and  thi«  nrlativc  im- 
mnnity  from  snppnnitive  complications  is  explnincd  hy  the  sterilization  of 
the  small  shot  in  the  act  of  firing. 

Ovio '  experimented  vith  small  shot  contaniinated  with  pyogenic  genus. 
He  tired  at  rabbits  and  ve»^»<?li)  containing  uutritive  gelatin.  In  the  boi- 
niaU  the  wound  remained  aseptio,  nnd  in  the  gelatin  no  pyogenic  germ.* 
developed.  Small  Khot  carried  into  the  eye  of  animals  imder  a.iieptie  prc^ 
cautiona  cau^  no  reaction,  the  eye  rcniuiniug  quiet  many  months. 

Gnn»Oiot  injtirieit  of  the  eye  arc  gem-rally  iwtMK-iated  with  severe  leraons 
of  the  noighboring  ]>arts.  The  brain,  the  fiiw,  or  tlie  cranial  bonos  may  re- 
eeive  an  injury  involving  the  eye.  During  the  Franco-German  war  (1870- 
1871)  Herman  Cohn'  ol)iiervod  thirty-one  cases  of  gunshot  wniindi*  iitfccting 
ihe  eye.  In  two  cases  the  projeotile  atniek  the  brain,  in  nine  die  fiioe,  in 
four  the  cranial  lumps,  nnd  in  flist<»en  the  eye  directly. 

Cohn  enunienites  sevejity  different  patholnpieal  ronditions  found  in  the 
injured  eyc».  Among  Ihc  principal  lesioiiH  noted  are:  total  deslnirtioQ  of 
llie  gl">l>e,  atrophy  of  the  gloW,  wounds  of  ibe  globe  with  or  without  netwi- 
tion  of  foreign  Biibstance,  iridodialysis,  niydrirti*!*,  hemorrhage  into  the  vitre- 
oiw,  rupture  of  the  chorioid,  detachment  of  the  retina,  atrophy  of  the  optic 
ner^'c,  paresis  of  the  rctlus  inlernus  muscle,  nnd  parpsifl  of  the  raltifl  exter- 
nu."*  muscle.  It  is  tagilv  understood  how  this  variety  of  lesions  i«  produeed. 
In  |)n.'»ing  through  the  ds-h^hiu*  waits  of  tin?  orbit  the  bullet  imparts  motion 
l»  bimc  fragments,  which,  together  with  the  pmjeolile,  eonslittite  erufihing, 

*  Ovio,  Sur  In  pinftnitlon  do  gminf  dv  ploinh  duns  le  bulb*  oculnire,  Roviw  gdtiAnla 
d'OpIiUlmologif?,  18S5,  p.  SOS;  Htcliel,  JnhrrnVriVbt  ilpr  Optithalmologje,  18K.  S.  6T4. 

*  iyU  Scbviwvorl«1cuRg*n  dm  AugM,  Herman  Cnhn. 
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lacerating,  cnttiiig,  and  ptrett^liiiifr  a*ente.  (Juilc  fi-eqtioully  |xirlirIeBof  ex- 
traneous  matter,  siicli  jis  hIoim?,  j;ra\*'l,  trlolii,  |>arts  nf  i:-vo-glii.'««n,  «rv  cniTied 
■  intn  the  eye  will)  iho  ball,  and  thua  the  already  ^envo  injiin'  may  be  rcu* 
(U'red  morp -lerMHis  by  lite  forfiblecntrain'ciii' foreign  bodies.  Ku rtliprmorp, 
till:  itijiiry  tnuy  be  coruplicuti-d  witli  biirnn  nf  tlitr  eye  ami  tlie  surrminding 
pait^.  Tbu8,  coDtuxion,  {iL'tit-lnition  witb  rrrtoDtioa  of  ibreigu  subetaaocSj 
ami  biiriid  may  be  a«^oojatc<l  witb  gunshot  tnjiirios,  and  tbe  wlinle  gainlit 
ol'  iraiimatic  possibilities  may  be  [•xbnui>tL-d. 

Tbo  truLlnic-Qt  of  giiitshut  woiiuds  is  coiiducted  oa  geuenil  aurgicatl  priu- 
cipUs.  If  t)ie  eyeball  is  destroyed,  it  h  advisable  to  remove  wbnt  !«  left,  of 
it,  in  oi^er  to  o^tabli^i  a  dcaii  wound. 

IV.  INJURIES  BY  HEAT,  LIGHT,  AND  CHEMICAL  SUB- 
STANCES. 

The  destructive  action  of  excuseivc  licut  on  tlic  delicnU;  tissues  of  tiiu 
oyo  18  frequently  observed,  as  die  opportnnities  for  ao^-ideutal  injuries  of  tliie 
»)rt  are  many  in  donicstic  and  in  industrial  life.  In  the  one  case  we  have 
to  deal  principally  with  the  injuries  causwl  by  hot  fluids  (Irciilinj;  water, 
soup,  fat,  nr  lard,  etc.)  ue>ed  in  the  honsehold;  in  the  other  with  inaM^ee 
whivb  iuive  Imen  subjtwted  tu  iuterii^e  hott  during  the  prctoiss  of  manufacture 
(glowing  iron,  mtdten  lead,  hot  pitt-h  and  tar).  Not  a  few  burns  arc  caused 
by  the  glowing  code  of  eigurv  uiid  cigurcttee,  by  burning  sbrcda  of  tobkcco 
bli'wu  from  pipiM  in  a  wind,  by  tbe  cndii  of  sulphur  niatcbe^,  etc. 

Bunte  of  the  liili  arc  of  importanoe  on  aceoiint  of  tlic  fi-cquf  noy  of  dis- 
fipurenient  produced  by  cicatridal  contraction  afier  extcuaive  dLSlruottonof 
lid-ti^iie,  and  of  the  compUeatioD  with  burns  of  the  surface  of  the  globe. 
Tbey  may  be  of  a  high  d<^ree,  but  are  uotially  not  extensive,  «xeept  wlifln 
in  rare  (-anna  they  form  part  nf  a  general  hum.  They  are  most  frequently 
cauM^l  by  small  incandescent  or  flaming  objerta,  mich  hb  fi[)ark»  from  fire- 
worker, glowing  cinders,  lips  of  burning  matcheij,  drops  of  molten  tuctal. 
The  (.■xtrcnidy  high  temperature  of  t]ie«e  bodies  explains  tlie  inlcusity  of 
tht?  burns,  914  it  nuiy  allow  them  to  penetrate  tbe  entire  lid  before  ouoliiig  suf- 
ficiently to  be  arrested  in  tlieir  action.  The  Imraiful  nsull*  (if  superheated 
fluids  or  vapor  on  the  lidd  is  mucb  like  that  of  biu'us,  exL-vpt  that  llie  injury 
iji  iif  .1  liki- d<^rce  throughout  and  v^-rv  t-xt^^iisive.  Tin-  difTii.tible  nature 
of  tliR  traumatic  agent  explain!^  thitt  pceulinrity,  as  the  fluid  flows  over  the 
lid  or  i.-i  sraltered  by  splashing.  The  treatnienl  of  bums  and  ^enld?  of  tlte 
lid  is  conducted  on  the  general  eurgical  principlefi  tstabliebcd  for  such  inju- 
rie»,  the  details  vari'ing  with  the  dt^ree  and  extent  of  tlie  burn.  Our  first 
step  is  to  prevent  iiifeetion  of  the  |«irts  and  to  protect  them  from  the  miter 
air.  Thia  is  best  uceomplished  by  applying  a  surgiml  moist  dn-juiug,  con- 
sisting of  a  loose  ooiupress  of  eheese-cluth  or  guuise  wrung  uut  in  a  weak 
antiseptic  twlutioii  {bori<!  acid  tliree  p<ir  wnt.,  («rboiic  acid  one  percent.). 
ThU  if  floverod  with  a  layer  of  rubber  protective  tissue  to  prevent  evapom- 
tiou  and    maintain  mild  warmth.     These  dn?s9ing8  must  be  frequently 
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cbangetl,  and  tlic  oiit«r  (lurfaco  of  the  lids  iJionld  he  irrigated  witli  ft  (uiliiliud 
of  boric  aeid.  The  advantages  of  this  inoixt  aaejitio  drrssing  arc  mimer- 
o»i.  Il  abttorhe  iW:  wound  serrrtionH  iK-rfectly  and  readers  lliem  a&eptic, 
prutcct^  thi>  wound  from  tlie  air  aad  nieelianical  irritatiuo,  pnn*ents  <Irvmg 
of  tlip  sinliwi'  l>y  fva|»oration,  incpeosos  local  tei«|KTHtiir«,  aRsii^ting  the 
t)roce»»  of  r(>]uiir  imd  llit'  tliiintiatiuii  of  necrutic  tis&uu,  ami  lia^  a  notir^ible 
BiKidyiir-  action.  In  the  »tagc  of  gruunlutiou  of  burns  tn  wliirh  tlie  qii- 
dernjiH  has  Ikvh  dwrtroyt-d,  the  wet  drc»«ting  [nii:^!  bi-  clightly  modified  as 
the  fresii  gnuinlationK  grow  thruugli  tJie  mraliori  of  tiw  gauzr.  At  t^nch 
oluuige  of  dressing  thcs4?  graniilntions  nre  torn  off,  producing  fm-  ht^niiti'- 
rlisgL*  and  di-luyiag  tbe  process  of  repair.  To  prevent  this,  the  e>urfauc  of 
the  granulating  burn  muEtt  be  kf^git  from  contact  witli  tlu-  gauze.  Tliis 
Riuy  W  ii(!(<oinpli idled  by  thickly  jN>wdcring  the  wound  with  bisinutli  ur 
iodoform,  or,  better  still,  by  rovcring  it  witli  a  layer  of  rubber  tisstie. 
This  liivrr  nntst  Iw  :fpoci«ily  prepared  to  prevrnt  rctrntion  nf  wound  secre- 
tion by  <?iittitig  it  iuto  titrips  uboiit  fuur  tiinra  ns  long  us  wide.  The^^  .Mripi) 
are  rcodGrwl  aseptic,  moistened  in  boric  acid  or  Thiersch's  eohition,  f<>iie*- 
trated  with  a  sci»^>u>r«  or  n  piiiieli,  and  laid  side  by  >:>dc  on  tbi->  wound.  The 
moist  gauze  may  be  applied  over  lliie  layer  aud  removed  whenever  a  change 
ofdn^tig  l)ccDmc«  necessary,  without  giving  rise  lo  {tain  or  ditituibing  tho 
prx)cet*.^  of  hfnliiig.  The  wciund  .stwrctioni*  an-  al»>orb*>d  titroiigli  (he  ap^r- 
tiifRi  in  the  strips,  and  tbe  burns  heal  promptly. 

Limitation  of  tbe  inflammatory  rraction  ie  of  great  importance  iu  all 
iDJurieH  of  the  coverings  of  tbe  eye,  and  especially  ao  in  biiriiH  which  are 
accfimpanied  by  much  irritation.  The  condition  of  cornea  jiihI  iris  i*liouM 
be  uircfully  nott'd,  while  that  of  th'C  inner  liurface  of  the  lid  ny^aim 
H|Mt-ial  attention.  The  ayniptomutic  ti'catiucnt  atnaista  in  mlief  nf  pain 
and  (-welling,  wliitrh  are  often  wv^n-  and  miiy  rctiuirc  t}ic  odmtnli'tration 
of  anodyne  und  the  upplicatiun  of  anliphlogisttc  rcmwlics.  A  certain 
degree  of  xysteinic  di&turhaneo,  with  general  prostratioD  and,  occasionally, 
febrile  reaction,  may  he  observe<l  when  the  horns  are  exti^sive. 

The  eottdilions  resulting  from  burns  of  tJie  tide  frojucutly  rvqliirv 
o])erative  treatment 

A'arioiis  dt^KMS  of  ertropion  or  of  .lynildeiibaron  may  bo  prodiioed,  tlie 
former  by  the  adhesion  of  a  cicatrix  to  underlying  bnne,  from  which  as  a 
fixed  jwint  it  draws  uiion  thclid^,  the  Intter  byaconleect-nceof  tbe  deuudi'd 
lid  with  the  globe.  Symblcpliamn  may  be  so  complete  as  to  preditde  any 
improvement  from  operation  :  usiinlly,  however,  u  plastic  operation  effeet^ 
a  cure  of  thir^  ctindition.  Transplantation  of  ^mall  i!«Iund(t  of  iiiidermis  hv 
8kiu>grafting  (Thiersch)  onto  the  granulating  tturiacc-  of  n  btirn  fr©(jiieiilly 
hastens  the  process  of  healiug  and  dliainiHhes  the  amount  of  cicatricial  con- 
traction. 

PoNvder  burnH  arc  complicut^nl  by  (he  mcchnnicat  action  of  tiie  powder- 
gniins,  which  Ixivme  einlxtldcd  in  the  lids,  and  by  the  action  of  the  flntne 
in  case  the  explosion  ha8  tuUeu   place  close  to  the  eye,  singeing  ikc  lash«0 
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and  bi'ow  and  »!aring  tlie  lida  and  niirlace  of  the  globe.  Ttio  ininK^dintc 
reaction  19  hitnii^ ;  but,  althoiigli  ulctMtttion  or  alKicc^i-lurTimti'jci  octn- 
ftiiiimlly  resiilis,  tlip  prwenw  of  the  ixiwder-grains,  ns  n  nile,  prodiioM  ao 
dcslriiclioii,  and  may  !«'  tolertttol  for  an  indefinit*'  ]»eriod.  CoiiiplicHlion 
of  ilic  burn  witli  Bcvt^ri'  iojury  by  mocha  11  ical  foroe  is  oljscrvwJ  wlieu  other 
fotvigu  l)odies,  such  as  bite  of  atone  or  metul,  arc  violently  thi-nwn  ugaiust 
tbe  eye  by  the  (anv  of  ihv  explosion.  Thti«>  injuries  shniilil  lie  tnau-d  by 
can-ftil  reiiiuvul  ul'  ull  furi-igu  bodies  undiT  tt*<^|iti«  prtfaiititinft,  ck*aij»iag 
hy  imgsllQD  of  ihc  (ronjiiuctivul  snt^,  an<l  npplicatiou  of  nii  uccbirfivc  Imud- 
age.  Jn  <iuv  of  ninc-h  puin,  cold  ooiii|)rvi!<»C'«  m»y  be  ap|)li<^^l.  If  tliere  u 
a  cuiuplicatint;  iritis  or  tcnderncM  in  iho  ciliarv'  rt^oii,  iiiRtilliUioii  of  atro- 
pine, abstnu-tiuuuf  blood  from  the  tcmpk,  luid  the  uae  of  warm  oompregses 
an-  itidit-ated. 

The  i-^iri^tti  iukI  Mrlera  are  usually  aifecled  in  all  but  the  tiKtst  Bii{)crfioia1 
bums  iif  tlic!  I'vt'.  The  injury  of  the  timuii  may  l>e  very  viirinble  in  sf- 
verity.  Tht-n;  may  lie  only  a  iocalizi-il  iuRltnitton  of  the  8U|K,Tfii'ial  layenj, 
or  the  epithelium  may  bo  vloiidt-d  and  elcainy. 

In  case  of  severe  burn,  the  entire  thickness  of  the  cornea  may  be  oon- 
verted  into  a  dense  wbit*  tissue  resembling  porcelain. 

The  uppurent  absence  of  iuflaniniatiou  nmy  iniMload  ub  in  these  raacs. 
The  eornea  is  «.*iilirely  Aiitc^thvtic,  but  tiiere  is  generally  severe  iiitruHxrulnr 
|>ain.  Tbi-  diffuse  wlii'ti'  npiw-ity  \»  com|K)Scd  of  necrosed  tissue,  wbieli 
gloHfch^,  nllowiu):;  iH-rfomtion  of  the  i^lobc  to  tnko  place.  Even  8U]MTlieial 
injuries  may  become  serious  if  infection  take  plart,  or  the  nutrition  of  the 
cornea  may  be  jjreatly  di&turljed,  producing  ulceration  or  abscess  of  the 
cornea.  The  ounjiinctiva  of  the  globe  is  generally  atfeeted  to  a  marked 
degree.  There  is  intense  injectiim,  and,  a!  times,  ee<!hynnisis,  while  afVr 
.tevere  burnn  the  eiitinr  conjunctiva  nmy  l)e  destroyfd  and  cart  ofl",  laying 
bare  the  sclera.  Ou  tlitvc  denuded  areoc  gruiiulations  arise  which  may 
lead  (it  coulci<4.'eiicc  of  tbi-  tids  with  the  globe,  producing  mure  or  leea 
extrusive  symblepharon. 

By  the  motion  of  the  lids  the  inflamed  and  chemotir  conjunctiva  may 
Im;  pu^lierl  over  the  cornea  and  adhere  to  ib(  surface  as  a  traumatic  ptery* 
giuRt. 

In  cose  the  mrnea  is  not  destroyed,  a  dense  opatiit^*  (leuconin)  generally 
reniain»  at  the  site  nf  the  bum.  The  tmitment  of  bums  of  the  sur&oe  of 
tlie  globe  consists  in  disinfection  by  irrigation  with  weak  antiseptic  solution 
and  application  of  cold  conipri'sses.  The  siirliietc  of  the  globe  may  be  hibri- 
eal«d  by  dropping  a  solution  of  glycerin  and  I'osi-  water  itito  the  eye,  or  a 
drop  of  swcol  oil  to  prevent  coalP!*cei»ce  of  the  a|i)KK^i»g  lid-aiirfau-. 

Prevention  of  intra-ocnlar  inHnninuition  and  extension  of  tlie  prucoi!«  is 
of  ini[>orUin<«.  The  eye  should  be  irrigated  freijuontly.  In  cast*  of  ciliary 
pain  or  hyporicmin  of  tlie  iris,  iitroiiinc  should  Ite  inatille<l,  leeehex  applied 
to  (he  temple,  and  nienniry  admiiiiHien'd,  while  the  juitieiit  is  kept  in  bed 
ID  a  darkened  room.     During  the  stage  of  reaction  of  deep  burns,  with 
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the  fomiatiou  of  »1oii(^Ils,  warm  compreieea  alioiild  be  applied  (u  SAsi^t  ia 
tJic  pi'ooese  of  ca&tiug  oS*  tliv  necrotic  lua&Kv.  lu  a  IstCT  jstagi:  then-  is 
usually  an  irritative  condition,  witti  ttllght  conjuudivKl  »li)^?harge,  for  wliicli 
a  1  ti>  J)00  solution  of  silver  nitmtc  or  1  to  500  zinc  siili^iate  can  be  im-A. 

Sitiull  dmiM  of  mollcn  Imd  are  (H.'ca)*ionally  eplaslied  into  llieeye,  and 
niiiy  pnicluci;  very  littlf  dt-^t ruction.  Tlic  ni^b  uf  ixais  and  Lite  fluid  in  itiv 
cunJiiiK-liviil  mc  inimccllatelv  reduce  the  tem^KMnttire  of  the  metal,  while 
being  themselves  iinrtially  oonvcrtod  into  a  thin  film  of  Htmm  wlnoh  pm- 
t«ct8  the  gUilie  from  injury.  The  mclid  !^olidifiR>  in  rooting,  nioiildiiig 
itfielf  to  the  form  of  the  globe,  and  inay  be  picked  off  the  eye  with  Utile 
difficulty. 

CVi-owott  of  fhe  tyet  by  concentrated  acids  or  alkalies  is  more  danger- 
ous. The  destructive  action  of  strong  ('hemicalK  on  tlie  e>-e  is  niuvli  like  tlmt 
of  cxtn-inu  hmt,  mid  tlionc  iiijurim  «rc  conmionly  drngniitttl  a»  "burns.'' 
In  tlic  nrtrt  nud  nniiiufwlurcv,  an  well  ox  otxwtiunalty  in  tlic  huUHchold,  ml- 
phuric  acid  nnd  nitric  neld  in  eoncentration  arc  used,  white  tinstabed  liDio, 
mortar,  nnd  plmter,  all  of  tlieni  more  or  loss  powerful  alkalies,  are  in  daily 
U5C  in  tlie  construction  of  buildings. 

The  syniptnniA  and  clinical  history  of  burns  with  acid  are  those  of  d«ep 
scalds. 

The  flnidK  in  tlm  conjiinrtival  sac,  whicb  generally  enter  the  eye  In  soull 
({Uftatity  ouly,  dilute  the  arid,  m  that  the  iiileni^-ly  destructive  aciiyn  of  the 
add  U  generally  liiaitt.'d  to  the  lids  aud  llie  brow. 

Conwntmitd  crude  fiul2>hnric  a<rid  or  oil  of  vitriol  is  occasioually  thrown 
into  Ihc  face  with  crimiiial  iiitent,  and  uiay  dtBtmy  the  eye  or  prodiire  ex- 
tensive destniction  of  the  mil  jiarta,  with  great  disfigunaneot.  The  litat- 
ment  Is  that  of  i*c\-ere  burns  of  tlic  eye-  In  fVirsh  Kontm  wx-  may  attempt  to 
neiitrati9-.e  the  acid  by  Inclining  alkaline  »uhitiuiis,  8n<Ji  as  sodium  bicar- 
bonate, borax,  bicarbonate  of  potns^iiun;  time  water  or  milk  may  be 
employed. 

In  some  casee  explosion  of  the  vessel  cootaiuiii^  acid  takee  place,  and 
ve  have  a  complication  of  the  oorroHioii  by  injury  fniui.-^pliutersuf  glafis,  etc. 

In  itijurii>ti  tu  the  eye  by  btirn  with  atkaliiw  we  liuve  to  deal  most  fre- 
qncntly  with  liinc-burn.  Unslakwl  lime  in  cx(*Ktlingly  [lernicious  to  ilic 
integrity  of  tlic  ej-c.  It  tende  to  absorb  water  rapidly,  evolving  groat  heat 
in  the  proeciwof  hydration  or  fitaking,  and  acting  asn  raoet  powerful  caustic 
on  mucous  nienibraues.  Unlike  lui  UL-id,  it^  action  ib  increased  by  ootniag 
in  i-ontact  with  water,  so  that  tlie  tears,  wbieb  act  as  a  |)art4nl  safegnard  in 
burns  with  acid,  only  increase  the  ext<'nt  of  Injury  in  the  caw  of  Hnic. 
l''mib  morlnr  or  jihuiter  bo-S  n  similar  action ;  old  ]>ln.ster  or  old  t^laki^I  lime 
u  much  wi>aker,  alttioiigh  Hnffiejeiidy  caustic  to  produce  M>ven>  irritntiou. 
The  liiue  jartich-s  are  found  on  the  inner  surface  of  tlie  lids  and  in  the 
conjiiiicttval  sac,  and,  in  addition  to  the  u&uitl  treatment,  we  must  see  that 
every  bit  of  liiuc  is  carefully  removed.  In  fresh  ca«^es  tlie  lime  may  lie 
.femoved  by  irrigating  the  surface  of  the  globe  with  some  solution  which 
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fbnns  a  soluble  sjilt  of  calcium  soci  dissolves  the  lim«.  For  this  purpose 
we  nmy  employ  a  :itrf)ng  solution  of  mpiT. 

General  tr«atnif>nt  Hhiiulil  be  aimliiiiiiiig  Hiid,  il'  DWW9in>',  Momewhat 
stimulant,  as  iimrt  m-vcn;  bums  or  ec-ulds  ui'  llic  cvc  pivtlua;  a  ccnuiii  de- 
gree ot'gcncrid  pr<<elrntIon  and  ncrvotie  iih(x-k.  In  moKl  (-«»i«  ihc  progiioets 
is  Dufiivurablc  llto  ^iirtaco  of  th«  conu-a  is  iisiuilly  oonvcrUKl  into  a  d^-u^ 
wbili!  Iciii'uiiiii,  ftiid  srmbU-pharou  in  a  fmjneDl  ivsult. 

AiliT  lightiiiufi-slroke  various  injuries  of  tbc  eye  may  be  obsen-ed, 
Suporficiftl  biirn^  uf  lid:^  and  ooriM^  hiiig;elii^  of  ryebrow  and  ta.'>b(!«,  may 
Ik-  tlic  uiily  injury,  Cataraot  is  a  not  inlViMiucnt  reanlt,  a  crondition  that 
bail  been  attributed  to  an  pIpcTtroIytic  action  similar  tn  th:it  wliich  pmdiii^s 
oiirdlinp:  of  milk  during  a  tbtindtrr-etorfn.  It  may,  bowpvor,  be  dne  to  an 
irido-choriuiditis  fi-om  injurj',  and  Iw  a  secundary  condition. 

The  ()]iacity  may  take  the  form  of  a  fttalioiiflry  poHtcrior  polar  catanm-t, 
or  the  lens  may  liecoine  (i]hwiuo  and  be  t-xlractod  by  ibo  usual  iik'IIuxI^  alWr 
matiiriitinn.  Riiptun;  uad  licinurrbu^of  the  diurioid  and  rctimi,  ilctucli- 
ment  of  retina,  optic  iitrjj)liy,  and  nonritii*  Imvi-  also  Wvn  obwrvod,  while 
paralysis  of  the  ocidar  luutscdii^,  with  limitation  of  motility,  ptosis,  niydn- 
asis,  aud  loss  of  accomniothition,  may  alw  be  mentioned. 

Hws'  has  directed  the  sparks  of  a  large  Ijcyden  jar  upon  tbt*  ocular 
n^iou  of  nilibils  uud  cats,  and  hiia  ubsp-rved  lit  llifse  aiiiiuaU  tlie  g^radual 
development  of  mtnract.  He  ai^ea  from  his  ex{MTim(.>nls  that  tbt-  rurniu- 
tion  of  lentirtihir  opaoities  fnim  a  stroke  of  lightning  is  due  in  the  first 
place  to  necrrotiis  of  thr  c-ap^^idar  ccIIk,  and  not,  as  has  been  maintained  by 
others,  to  coagulation  consctjitcnt  u)K)n  mtalylic  or  thermic  action. 

Acute  conjuDctivitis  is  at  times  produced  by  the  action  of  intenite  light, 
,-SBpet'ialIy  the  dt^L-trio  am  \i)tht.  Under  approjiriatt  treatment  the  infiani- 
inator\'  .lyniptoais  disajUK'ai-  in  a  few  day& 

Rctiuitis  no  tin,-  ix-sidt  of  llie  action  of  l^ht  ha*  Ix-en  roiwi-icd  ia  several 
instances.  It  has  oiTHmii  in  [ivrsunj^  who  followitl  tlic  difltTcnt  phaircs  of  a 
Bolur  eclipse  without  protecliiig  their  eyes  suflieiently.  Cliarles  A.  Oliver' 
ha»  |itiblished  a  cliniml  study  of  a  case  of  double  cborio-retinitis  ia  the 
macular  region  following;  a  flash  of  lightning  aud  a  flash  of  liiiriiiiig  lyco- 
jKMliura.  The  day  after  the  accident  the  ]>atient  noticed  in  ibt-  jHiiiit  of 
fixation  a  very  bright  s[m>1  Hurrcmnded  by  »  rapidly  moving  gniyiiih  znnc. 
At  first  thtM  mt)tnmn  ap|i»irotl  in  the  right  eye,  but  eleven  days  later  it  was 
also  seen  in  llio  Icrt  eye.  The  scotomata  disBp|Knrc<l  in  about  four  months, 
but  ocntnil  vi«i(>D  of  the  more  intensi>ly  nflcctcd  right  eye  was  still  much 
impaip«l  at  tliat  lime.  Eighteen  months  after  the  accident  vision  w*as 
almost  normal  in  both  eyes.  The  uphlluilnioscopic  cliungca  in  the  right  eye- 
ground,  drawn  at  a  time  when  the  scotoma  was  still  present,  arv  ghowa  in 


1  Csri  Ilcsti.  Biprrimcnkllco  iibcr  Blltecnunu'li  Intcmationaler  0]ililljaIiuoLiigea> 
t^ongrvw,  Ueideltwri,',  16B9. 

■  TniiMCtIon«  of  ih«  Aiiicrlcsa  Ophtbslrnfllogjcal  Society,  1696, 
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the  appended  picture  from  a  sketch  by  Miaa  Washington,  which  I  owe  to 
the  kindness  of  Dr.  Oliver. 

In  the  macular  r^on  the  retinal  tissue  seemed  to  be  slightly  imffed 
into  an  irregularly  flattened  mass.  The  tissue  glisteaed  in  places  as  though 
it  were  composed  of  transparent  jelly.  In  an  oblique  direction  the  patch 
measured  twice  the  diameter  of  the  papilla,  and  was  encircled  by  a  narrow 
silvery  band.  At  a  later  period  only  the  feintest  traces  of  these  changes 
oould  be  seen. 
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Anu^'itite  in  OphtljiLliiiologT  anil  Otology,  Jobu  Hopkin*  UnlvMtlty;    Aasool«t*  Opb- 
Uwlniicand  Aunl  Sun^>uo  tu  ihe  Johns  QopkiD)  Hoipitat, 


BIS1T)RICAL. 

AcooRDniG  to  Ilrondtau,'  t}i«  firet  lut'iition  of  the  posubiti^  of  disease 
pOMting  fruiu  one  eyt.-  to  tltv  other  ia  to  be  tbuod  iu  a  work  of  Thomas  liar- 
tlioliniis  :'  "  Yestenlay  I  ntvw  tliL'  dauglit^!!"  oi"  a  oertiuii  nfficlal  in  Cimliria, 
M-hoso  right  eye  iiad  b«ci»  hliiidwl  by  a  wound  from  a  knife.  The  eye  itself 
got  wfll,  but  without  siijht.  iuid  tlio  left  eye,  which  w-as  rnriui?rly  a  healthy 
eye,  becaiue  the  wat  of  incipient  aitaract,"  This  obwrvatioii  waa  recorded 
in  tlie  latter  part  of  the  seventeenth  century. 

The  aeeond  observation  was  made  by  liidloo,  1649-1713,  fto^  is  quoted 
by  Jobert'  in  hitt  work  "  Plales  par  amiw*  &  feu."  A  long  and  irn^ukr 
splinter  of  woih]  bad  pirri»xl  the  eye,  and,  it  being  iiiiiH»isibIu  to  extnwl  the 
splinter  without  o)>cuinm  iIk'  eyeball,  thu  furmi-r  wiu  cut  off  close  to  the 
bor<Ier  of  the  comm,  and  the  rest  of  it  vnu  alluwetl  to  reranin  in  the  eye, 
in  the  hu|M3  tliat  it  would  be  ihrowa  out  by  suppuration.  Tlie  sur^wa, 
however,  wa^  cnielly  dc-ccived,  for  the  iuflamniation  became  viuleut  aud 
«iimininii<-Hte<l  itself  to  (liu  other  eye,  and  it  -wan  only  with  tlie  gi-cotesl 
diffimdlv  tikat  the  hiltt'i-  nmUl  be  saved. 

In  1741  Lc  Drnn  *  Hpeoks  in  a  way  which  leaves  no  doubt  that  be 
recognises  the  exi.'^teiirv  of  Hvnipathetie  inflammation:  "If  the  ordinary 
methods  of  sul)diiing  tlie  inflanimatiou  tail,  an  abscess  may  have  iormi.'d  in 
the  eyeball ;  if  thia  be  the  case,  it  is  necesaary  to  split  the  eye  oi>cn  from 
one  side  u*  the  other  to  let  out  the  pne, — that  is,  when*  Uierc  ia  every  evi- 
dence of  tlic  fxiMlcnci'  of  pus.  One  rc-eoguiwis  tim  omdition  principally 
by  the  snelliiig  of  the  lids  and  by  the  ^loulin^  puioH  M-hieli  the  patient 
lecU.  If,  as  in  the  esse  of  abBcef«!<^  eWwhcre  in  the  body,  one  waits  until 
the  pus  fornix  the  |iatirnt  tntn  lose  the  si^ht  by  tlie  inflaninuitidn  communi- 
cating itself  to  llie  gooil  eye  along  the  length  of  the  optic  ncn'e." 

'  Brondpftu,  Dis  affiiolions  ■ymjwthiiiuat  ia  t'an  dei  j^eus  1  U  iiilt*  d'une  bleuutv  d» 
I'lUtrennl.Parit.  1858. 

'  B«rtholiiiu«.  BiUli'iln-ra  Mfdico-pmctlM,  vo\.  ill. 

'  J<M,  J  obort,  Pluiec  par  arine«  i  ha,  Tarit,  1833. 

*  Le  Dntn,  Tnlti  ou  r^Ueiions  tirm  de  U  pratique  sur  lei  piftlci  d'Annea  i  feu,  Ptris. 
1787. 
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I^tpr  (1802>  Bt*r.  actording  lo  Pageoattclipr,'  made  the  obfterratinn 
■Uiatwhurcau  iuHaiiiiuutioH  lias  persisted  iu  au  eve  for  luauy  years,  wnl  where 
fiight  iu  g«)iK-,  lu^iglll<'ne(t  trritnliility  mu)  aALliciiupin  nuikc  their  uppfuniiiiL-e 
in  tlio  ollicr  py<>.  Hf>  atlvises  that  a.i  Imi^r  as  tiie  inflnmmntioa  [X'l-sists  in 
the  blind  pve  tlie  n-lativdy  gumd  rvc  Mhuiild  Iw  the  oUjwrt  of  tli«  jrreaTest 
care  aud  ebould  be  tfpan'd  as  luudi  a*  |Hi!!»iblv,  and  lie  jiointe  lo  the  possi- 
biUty  of  tlie  di»e(i«t>  which  is  In  (H-ogitf^!  in  the  blind  eye  raueiag  blliidnoftA 
in  tilt-  other  ove. 

lu  1818  Dfiiitiiire'  r»>)K»rts  three  c&em  in  which  he  Mtablwlieei  the  exist- 
ence of  eympolhetic  blimlness.  Oiit:  wa«  a  coisc  of  a  healthy  young  girl, 
who  wft.*  wat<'liitig  a  slii>emaker  at  worlt.  Tlie  IfiMcr,  in  niuluiif;  a  KiuUlcn 
motion,  ntnick  tin?  eljiUl  in  tlu'  eye  with  the  end  of  his  knife.  The  result 
iras  a  violent  and  nbtttinate  inflamnintion,  and  after  several  months  tbe 
pupil  of  the  eye  wa«  oeclmlwl.  As  lo  the  other  eye.  the  eomca  remained 
clmr,  bat  the  leiis  was  opaqiic  and  the  ]mpil  was  contnu-led,  and  thp  iris  at 
this  jKiiiit  was  i)r('ssed  forward.  The  little  opening  wa.-)  just  large  enough 
for  bw  to  9oe  object*  abttnt  her.  The  WK'ond  rase  was  Ihat  of  a  womnn 
who  wa»  shot  ill  the  riyht  eye.  The  left  eye  renminetl  go<»d  for  a  ytar 
after  the  aec-ideiit,  when  jiynijmtliftic  disttirbaiice  showed  itself  atK)  ended 
Id  total  hlintlness.  Tlio  third  rase  wbb  that  of  a  young  man  who  vas  under 
observation  for  several  yearg,  in  whom  tlie  liealtliy  eye  was  the  liiai  of 
constant  attack:)  of  8ym)iathetic  disease,  and  IVmoiirs  says  that  tbe  eye 
v,*a8  |>rei«erved  only  by  the  most  aetive  nieiisurefl.  He  closes  the  miliject  1^ 
enllinif  Attention  to  the  danger  wliieh  always  mrnm-es  the  Rnnnd  eye  in 
such  cases,  an<l  emiilut'iiws  the  necessity  of  watehing  rareftiUy  this  eye. 
He  speaks  of  the  disease  as  one  of  the  gravest  in  practice,  and  ]K)t«ihly  be- 
yond the  resources  of  scieuec.  Deniours  was  t!ie  first  physiciau  in  France 
who  called  attention  to  this  disease. 

In  von  .Amnion's*  (1835)  prize  essay  I  find  the  following  pai«ige; 
"Traumatic  iritis  in  an  c)'c  which  has  been  wounded  uot  infrequently 
passes  over  to  the  hcaltliy  eye.  T  have  several  time*  iibserved  this  diM'Oitcd 
symfwithy  in  ey«.  Tlic  first  was  a  east  of  an  old  man  who  Bnffered  a 
wide,  gaping  wound  of  the  sclera  ;  the  ins  was  prolapsed  and  miiefa  of  it 
lacerolcd.  Scarcely  any  iritis  followed,  but  two  month&  later  uveitis 
showed  itwlf  ill  the  other  eye.  The  other  was  the  ease  of  a  girl  who 
w»  nxinndcd  in  the  right  eye  by  the  Hudden  exploeion  of  a  machine. 
Int-nrable  blindness  followed,  and  almnt  four  months  later  a  wide-^tpread 
and  rapidly  prog:reBsing  nveltifi  dcvcloj>cc)  in  the  other  eye."  It  is  clear  tliat 
while  the  physician  is  (reating  the  wounded  eye  be  ftbuiitd  ever  have  in 
mind  the  condition  of  the  wmnd  eye,  lest  it  also  l>e  attacked.  The  history 
of  tlie  disease,  then,  goe«  baok  to  a  penod  uearly  uue  himdred  and  iifty 


>  rfli;en»t«cher,  Kllniwhe  BMbftohlungcn  urn  d«r  Au(^ab«ttn<Ull  xu  W^inbkdfn, 
Btti  2.  1802.  B.  -17. 

'  Deini'un,  Truii<}  dee  nialailica  de  ,vcui:,  Farie,  I(<1B.  I  I.  p.  8G0. 
'  Von  AramoD  und  WnlUieri  Jaurnal,  Keue  Fttlge,  Bd.  i. 
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before  Mackenzie,  and,  while  (he  value  of  the  earliest  observations 
ly  be  (| iiestlonaLle,  there  «^n  be  uo  doubt  that  tlie  diitcji)*!?  was  nxut^niscd 
by  D«>m«urA  as  {-aTly  sm  ISItf. 

Symiiathetio  nphtlialiniii  wan  first  ilesrribwi  exbaiistivph*  by  Markenzie' 
in  1844.  He  van  tlic  lii'M  to  iln<cril}e  it  as  »  distinct  dtecase  and  one 
fVnugbt  witli  great  danger,  "Wlieoever  I  etf  BynipathHit-  opbtliiilmitis, 
even  in  tlie  first  stAgc,  I  kunw  tliflt  1  have  to  <!<jiiteD(l  with  an  aft'eclion 
whifli,  buwL'vcr  slight  it8  |in*fin  Bymptuins  may  I*,  m  onu  of  ibu  most 
(luugvruus  influiiimutious  to  wliii-li  llit-  organ  of  virtiou  is  exposctl." 

la  1S49  Tavijrnot,*  (iptnlcing  of  8yni|nthctic  iritis  of  one  eye  following 
a  wouud  of  the  othev  <'v<',  dissents  in  jiiinn'  jMilnl:*  fi-om  Mie  views  advtiiioed 
by  Mnekenzie  as  to  the  g.ymplomatolnfi_v  of  Ih*;  iliw^ase,  and  boldg  tJist  tlie 
iuflammatory  phenometia  are  to  be  attributed  tn  tlie  wound  of  the  ciliary 
body.  He  repirds  the  di.-wnse  as  onv  in  itstlf,  but  does  not  lay  miicli 
atreew  upon  its  <'XL«|itt')]ml  gravity,  speaking  of  it  as  simply  a  symjmtbetic 
ciliary  neuralgia  which  phmIikhs  at  firKt  wngestion  &i]d  tlico  inflanimuliou. 

In  1852  White  CtK>pcr*  mrntiotiH  the  freqiifocy  with  wliich  he  has 
met  with  sympathetic  tnitammation  of  one  eye  following  a  wonnd  of  iJie 
other.  Jle  speaki;  of  the  hopcte^nesB  of  any  treattncot,  and  qucfttiontt 
whether  it  would  uot  be  wi&c  tu  cuucleate  the  injured  eye  uuder  sucb 
(■ipcunislaiiix's. 

Two  ywra  later  Prlclinrd  *  reported  twenty  cases  of  eympatbctic  oph- 
tlialiniit,  and  tulvised  Uie  enuelcniion  of  the  injured  eye  bo  «oon  M  the 
healthy  eyeshowr-d  yipn?  nf  a  wrioiiR  inflnmmution. 

Id  1855  K.  Taylor*  rf'ported  eight  wises.  He  expressed  himself  as 
oppoeed  to  extirpation  of  the  eyebell,  and  thoiit^bt  that  cutting  away  the 
00rni«  wa't  ail  that  was  neccsaar^'. 

In  l^it:t  rritnhctt,'  at  a  meeting  in  Heidelberg,  njioke  nf  the  disease 
in  these  wonls  :  "That  which  es|»ecially  claims  interest  In  these  rases  is 
the  tedioiifincs!^,  the  iiisidiouHDeee,  and  the  obstinacy  of  the  iuHaiuniatioD, 
the  destructive  inliiii-ncc  which  it  exert-ises  on  vii^iun,  and  tbc  resi^tanee  it 
ahowa  to  all  kinds  of  treotniL'tit."  Voii  Graefe,  in  liie  disiniBaion  that  fol- 
lowed, menlioiis, among  other  ctiologieul  factors,  repeatedly  recinring  iatra- 
QjBnlor  hemurrho^'  with  :<iiddi'u  ehan^e  in  teusioo,  also  chalky  di-pottits 
vidlio  the  eye,  «liii.-h  kt-^-p  iip  «  (fjinliiion  of  M-netti veii<«8.  In  188(i  von 
Graefr*  says  he  is  no  lonsp?r  of  the  opinion  tlint  simple  changes  in  tension 
or  recurrent  intra-ocular  hemorrhages  can  briug  abont  an  attack  of  sym- 


'  W.  stock i>nKi«>,  PrHrliml  Tr^Mtine  on  Lb«  Diit^mei  or  tlie  Ey«,  London,  1864. 

•  Tkvi):iiol,  <i(ixi>tH'  di.v  ll<'>)iiinui,  1A40. 

•  HooKn,  Ucbfi  8jmpolhi»chr  Gc»ichl»»M)ningcn .  B(^^tin,  1869. 

•  Prfftinni,  J'FuriHil  fT  the  Brilikli  MoilitatI  As«i>nintion,  Oelobur,  1864. 
*CTllofa«tt,   Ufber  ■vrii|intt<l>(-lio   Qjililhnlmlc,  Vortrng  mill   DIcciiuitiD,  ZslisndM'a 

MoiuiUbUller,  Bd.  i.,  im.  6.  440. 

■Ton  Gmefc,  Zuf  Lrbre  run  dvr  ij'uiputliiwheu  Opbtluilaiie,  Arcblr  t.  Opbtlial-i 
xii.,3,  ISM,  H.  lis. 
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jtathelic  opbtbalmia,  but  that  theee  cooditwDS  ar«  Bimplv  tb«  introduc- 
tory pbuiioiiitina. 

DEFINITION. 

Sympathetic  ophtJialmiu  may  1)C  dt-fiiicd  a»  ao  inflaminatinn  which  is 
iistially  plastic  in  character,  but  eonivtimL-s  iK-rouif,  wiiich  afiU-ts  the  iris, 
miliary  re^ioD,  and  cliorioid  of  one  eye,  mid  wbioh  hai«  it«  orij^iu  io  a  trau- 
matic iuflauaiuatiou  of  the  ssuic  parts  iu  tlw  other  eye,  Tw«  fartors,  theu, 
eul«r  into  tbe  campo^itiuii  of  tliis  disea^ :  finit,  a  tratituatic  iafiauiiuation 
of  viie  eye;  second,  a  plastic  uveitis  uf  the  oUiw  cyt-;  and  to  these  may 
In-  added  a  tliirrl  fnitor,  iiiuo,  for  a  liinitMl  |»cr!od  of  time  idi^iiyw  rlniiM^ 
before  tlie  outbrrnU  of  the  syni|)atlieti<!  diwflse.  Tbw«  arp  t!ic  three  fun- 
damenOil  elements  of  true  syrn(M»hetir  ophthalmia :  die  aljeeare  of  one 
of  theee  elemeuts  bhould  render  the  diagnosis  d<jublful,  aud  the  existeoce 
of  all  three  would  hardly  warraut  any  other  interpretation. 


Injuries  iindoiilitedly  play  the  niont  important  i>ait  in  the  causation  of 
Bymputhetic  oplilhalniia.  The  kinds  of  injuries  arc  ni^unlly  [trnctrating  and 
laccrutii]|^  wtKiiids  fi-om  eliar[>  iastrimicnts,  such  a«  f<nssom  and  huivt^ 
and  the  injurie);  resuiting  from  the  cotmnce  and  loilgenient  in  tlie  ey»- 
ball  of  Braall  ftplintprs,  fnigmwit*  of  a  pcix-iissiou-eap,  iiarticlus  of  stone, 
glo^,  and  chi|is  of  iron.  \  mere  blow  on  tlie  eyeball  without  cnnsiu^  any 
niptiiri',  Bccynliiig  to  Ma^^kenzie,'  luw  bii*n  kimwii  to  afUi-t  tin-  ntlier  i-ye 
Bynumthctically.  Mackenzie'  described  a  ensc  in  which  giilphnrir  n<?id  was 
thnjwn  into  the  left,  eye  of  a  girl.  The  consequence  wa?  destruction  of  the 
cornea  and  tinion  of  the  whole  of  tlie  npj>pr  eyelid  to  the  remains  of  tlie 
eyeball.  Two  nioiitlia  later  ahe  bcpiu  working  in  a  cotton-mill.  Tbb 
brought  on  a  severe  attack  of  sympathetic  o^ihthalniia  of  the  other  eye, 
ending  in  huzinesNof  the  rortiea,  dim-ulonitiim  of  the  ins,  iniinohilttyuf  tlie 
pupil,  and  great  detcrtomtion  of  vision.  Tliis  il!iistnitc»  the  diversity  of 
injuries  which  may  give  rise  to  symputhctic  uphth.iliutn.  Stibconjnnctivnl 
rupture  alone  of  the  eyeball  Iiae  given  rise  to  symiKitliotio  disease,  and 
Schiruicr'  has  collected  a  uuml>er  of  ouee  of  this  kind.  I  think,  bon'e%'er, 
that  many  of  the  cases  are  open  to  graw  critidBra,  an  opinioo  whidi  it  i» 
evident  that  S<'birmer  hitn^elf  shares.  The  following  case  ia  reported 
by  Gunn.'  Three  weeks  before  the  juitient  ea.ine  under  obK-rvation  an 
accident  had  licfiillen  the  left  eye,  by  winch  the  lent)  had  been  forced  out 
under  the  conjunctiva.  Twenty  daye  later,  or  about  the  lime  he  was  first 
seen,  plastic  iritis  showed  itself  in  the  other  eye.  The  injured  eye  was 
enucleated,  and  tlie  sympathizing  eye  got  welL    An  anatomical  examittation 

1  W.  Mackenzii!.  Inc.  cit. 

'  O.  Scliirui^T,  EltnitcliP  iini]  pathologiMifcHiDaMIBlHlH  Stu^ion  su  l*ktlK^n«ie  At 
ijiupuibUdica  AuKoncoUitiiiJunK.  Archlr  f.  OpbtbnI.,  XttvtIL,  iv.,  8.  96.  297. 

■  Gunn,  On  Syiaptvthctio  InSuuDiAtiun  of  tbe  E}-«W1,  B«7«l  London  0|ili.  Hcmp- 
Bep.,  xi.,  lew. 
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Of  llie  «mid«it«I  eye  uliowecl  jiln^tttc  iiveiti.H.  Kiiapp'  iPi>ortM  n  case  of 
n'lnputbvtic  Dplithuliiiin  following  tratimatic  dihloiutioii  of  the  Jrie  under 
the  unbroken  <x>njnn(-tiva.  Tbc-so  tvvu  si.t:ai  tu  be  genuine  (Siifs;  ntid  tbo 
gnmo  may  bo  mk]  of  a  (nso  reported  by  Snch^'  of  one  by  Alt,'  and  finally 
of  one  by  Deiitechinann.*  Other  ca«?8  of  n  t^imilar  cliaracttT,  but  of  doubts 
ful  valiK-  in  tliis  cuii occtiou,  hiivc  Urcn  repoiled  by  Moomi  *  Argyll-lCobert- 
aon,*  Br<«g(»ii/  Pageiistecher,*  Savary,'  Ayres,"  ",  Manoli?wu,'*  and  Aril." 

Ppnctrating  wfninds  arc,  as  a  riilp,  the  kind  nf  injiirws  which  pv<*  riw 
to  tiiiH  di>«»as«'.  Siicli  woniid-s  are  nearly  always  :i!W(n'iiit«3  willi  Ims  of 
ac(Ui?Dii6  or  vitreona  lnimor  and  with  intni-iKnilur  bt'inorrhugt*.  A  vcrj 
common  nnd  dangerous  eitv  for  un  injure'  is  tlit-  dllaiy  region.  Tins  is 
Kfllly  the  8oat  of  lije,  so  to  speak,  of  the  eye,  and  it  lunkes  no  diftcrenee 
whether  the  wound  be  largo  or  aniall,  it  is  aln'ays  full  of  daiig«r.  Mooreii  " 
says  that  the  comiuuii  idea  that  large  wounds  less  oflen  give  rise  to  ^ytnjia- 
tbettc  ophthalmia  tlmn  ^iiiall  uuea  i.«  not  confli*nied  by  his  «x)M-rioiioe,  for  he 
oftra  fflwthe  discflM  follow  tlie  entrance  of  small  partlolesof  iron,  and  oflen 
saw  it  result  from  the  bursting  of  an  eye  by  a  blow  with  a  stick.  Trau- 
matic uitaracC  in  such  canet?  is  to  lie  r^ardcd  a^  an  unfortunate  com  plication. 
So  £000  an  the  lens-cnpstile  !e  rnptnred  the  lens  swells  up  and  prefuscs  against 
the  wounded  iris  and  ciliary  body,  and  act*  as  a  eonstant  irritant  In 
eonnectioa  with  wuumts  of  the  ciliary  rt^iuii,  Mooren  calk  altetitirni  to  the 
cooipanillvoly  sliurt  time  it  takce  for  wotinda  of  the  H;Iera  Ui  hiul  when 
thow  wounds  are  locnte<I  N-}iind  the  ciliary  region.  He  re[)ort«  a  case 
where  the  inner  eqnntorinl  pnrt.  of  the  ^sclera  wx'*  torn  by  a  powerful  blow 
with  a  Hail,  ami  when*  u  ven^  large  pari  oi"  the  corpus  vitreiim  had  esca|x>il, 
pving  the  eye  the  B|)pparatnT  of  lieing  squeejjed  in,  and  yet  recovery  fol- 
lowed in  a  comparatively  abort  time. 


'  Xnmpp.  TnnMction*  <it  the  Amorican  (^hthKlmnlngical  Society,  vol.  vi.  p.  818. 

*  Sarh>,  U«lH>r  tniu'iiutitch*  Scleral niptuTm  itn  vordvrau  Bulbiuuluchnitl,  AivhiT  fdr 
Ai««nb«ltk.,  XX..  ISSU. 

"  All,  Studlon  ueber  die  uiiHloiDischen  OrUrde  und  das  "Weiea  der  ayinpiittiitchoti 
OpkthiitmiF,  Artbiv  fiir  Aii^'viihcilk.,  vi.,  1S7T. 

■  ])<^iiU(-ljnuinii,  IJclwriUL-Oplithnliiiin  Mi'^nibirin,  HntiiburK  unit  LeEptiXi  ISeo. 

>  Mooren.  Kunf  Luctrcn  uplithnlmabjiciachor  Wirkciimknil,  No.  15S.  Wifabuden,  ISS2. 

*  Argyl1-Iivberti9D.  Ct»«  of  Sympnthctic  NvurvRclinilU  PigmenUwa,  Roytl  Lttndon 
Ophtlml.  Uofp.  Reporu,  vii,.  IgTI. 

'  II.    Brccgen,    Fiillo    vnm   •^mpnt-hiM'bcn    Hrkrankcn    de*    Aiigra,   "Wientir    rn'-ili- 
BinJRcho  WocheiuL'hrin.  Nr.  4G  u.  40.  18T8. 

*  H.   Pni^iiBUK-hei',  Zur  CiL«uiilik  dur  Au||[cnverleUungou,   Anliiv  l&r  Au^fnhvilk., 
«1H.,  1879. 

*  Siivur;.  N(iuv«l]«  obiervntion  k  jolndro  au  dossier  dc*  uphibalmlc*  lympathlquu*, 
Ann.  d'Oculitt..  t.  linTi,,  187i;. 

'*  Ajmt,  Sympaihrtic  liifinmTnnlion,  Arcbivi^  of  Ophlbttlmoloey,  »ii .  1883, 

"  AjTt*.  FtvD  Ciucw  <'-r  Sviiipnllinlir  (Ipblbulmlft,  ArohWu  of  Ophthaliiiciltjgr,  vU., 

"  Kanoteua.  Aniridia  «t  Aphit}ii«  trftumutlques,  Arobives  d'Opht,  v.,  1886. 
■*  A  tit,  Kl<n1*oh»  U]tnu<lluiif;d(^rKrnnkb«>lFn  dm  Aiif;«s;  1861,  S.  218. 
"  Uuorcii,  Ueber  tympMlbbcbe  OwkbUgturuiigt'ii,  ikrliii,  166B. 
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^rarkenzio '  ihink^i  that  tlie  disease  U  more  apt  to  bo  ex<ritod  if  the  wonnd 
has  jinMliicwl  a  pmtnisiou  of  lUv  irU  ami  such  a  cicatrix  of  the  comea  and 
sclera  a^  ki-cjfc  tUc  iM)rti<m  of  tin;  iris  wliidi  bad  not  prolnided  perpetually 
on  the  strrtcJ).  An  iiiuii(x<«>!^riil  cafjirni-t  oiieraiioD,  then,  can  bring  about 
qrmiiathetio  ophthnlmia.  When  tli(>  retina  hat  hc«ii  wouniltsl  I  think  tbt 
gravity  of  the  iiijurv  U  {greater.  Woiiiiils  which  [laas  thmugh  tbe  cnniea 
and  tiie  pupillary  border  of  the  iris,  even  when  a  traumatic  cataract  reeiUls, 
are  not  so  apt  to  ^vg  rise  to  sympathetic  dieease  as  wounds  in  which  the 
ciliary  border  of  tlie  iris  has  hecn  involved.  Traumatic  cataract  of  itself 
has  no  arguificance  in  Che  causation  of  the  diefase.  It  is  only  when  tlie 
sn'olleu  lens  presses  upon  an  injured  and  luflamed  ciliary  body  that  the 
former  can  he  regaitlcd  as  n  caiu-sal  factor.  Among  otlier  caiiM»(  tuny  he 
mcutioned  the  oiierationit  of  irido<l«-itiA,  di.tcnssion,  iridectomy,  and  ifclimi' 
tion.  MackeiiKie  tnukiM  tlie  Sftatement  that  he  liH-s  never  seva  the  di)iea.<e 
fullow  any  of  tlic  ojieralions  for  cataract,  and  yet  since  Mackeaxie'b  day 
there  have  been  re|Kjrted  at  least  a  liUDdnxl  cases  of  Byrajiatiictic  opbtbal- 
min  following  thcostmctiou  of  cataract. 

Moi^t  text-books  mention  iiilra-ocular  (niiiors  ait  among  the  cause*  of 
sympathetic  oplitbolmia.  Sihiruicr '  has  collected  the  a-jHirts  uf  tliirty  sack 
cases;  in  twenty-eight  the  tumor  was  8up|K)Scd  to  be  a  nielano-ttnrcotna,  and 
the  other  two  wfre  gliomas.  In  nine  of  these  pn»c»  sympathetic  irritation, 
and  not  Inflammation,  wa-*  pieseiit.  The  Jiistories  of  five  cases  were  to» 
iRiperlect  to  allow  any  decided  opinion.  Id  three  of  the  rasss  in  which  a 
gennini?  iiiHiimmation  existwl  in  the  sound  eye  there  was  no  tumor,  and  in 
one  caso  it  was  doubtful  whether  the  primarily  affected  eye  was  the  seat  of 
a  tJimor  or  of  a  chruniL-  iullamnialidn.  In  six  owes  the  uyeUiIl  ritptiinTd 
before  the  outbreak  uf  the  Hym}>uthi'licdiMturbaDce;  so  that  it  is  imiKMt^lbie 
tn  say  wlittlior  the  latter  wa*  due  to  the  tumor  or  to  iufction  from  without 
the  eye.  In  only  three  «iscs  (two  repoiled  by  Milles"  ntul  one  by  IViit^-h- 
mann*)  was  there  a  strong  proljahility  that  the  gympnthetii;  infiamnia- 
tiou  was  attributable  to  the  existence  of  a  tumor.  In  all  thetie  case?  irido- 
(.Tclitis  was  present,  and  Shirmcr  coufhwles  that  the  i-cal  agent  la  the 
iridu-cycJitie,  and  that  a  tumor  of  the  uveal  tract  is  ca[able  of  exciting 
sj-mpalhelic  inflanimaliou  only  when  a!*«t>ciatt!<!  willi  irido-cv-clitis. 

Fruui  this  survey  of  lite  facto  I  aoi  d!a]MjsciI  to  rcganl  ibe  cburioidnl  «ir- 
oomaa  at*  very  duiibtfiil  agent-^  in  iho  production  of  i«ym|i»tlH-tii'  ophtlinlmiiL 

Cysticcreui*  is  also  mentioned  in  most  text-books  as  one  of  the  cause*  of 
Kj-mpathetic  ophthalmia,  but  so  lar  as  I  ran  find  there  ha\-e  been  i-eiKirted 
in  this  couuectioii  only  two  cases  of  n'sticercus,  one  by  Alfi"«i  Graefe,' 
and  the  other  by  Jacofaeon,*  and  both  were  instances  of  Rymjuithetic  otn- 

'  W.  MnckwiKie,  lo«.  cil.  *  O.  Scbinaar,  fee.  tit. 

*  Millu,  OiiraCiir'i  Patliriliiiiical  Bc|iort,  Etovnl  Lonilon  (>(>h.  Hn*|>.  It*p  ,  xl.,  1087. 

*  UfUUi^hmann,  loc.  cit.  '  <>»(:&:'■  An'hiv  fur  (I^JitliuliiioUiKUii  sll.i  S.  133. 

*  Jiic(>b«Qn,  Zwci  Folic  v«n  inUnoculiircin  Oyftii;«n:Uf  mit  SMl)oiub«fttaiJi  Arcblt  Air 
Ophllialuiolugio,  li.  2,  1866. 
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Ijropiit]  and  c&nnut  po««il)ly  be  regard^  in  the  Hglit  of  true  symjiBthetio 
SAinination. 

The  foUowing  interesting  onmiminioation  is  made  by  F.  Pinaiis.'  Man, 
forty-two  years  of  age.  Tlie  right  eye  always  has  Ureii  soiiml,  but  tliB  left 
eye  for  the  past  thirteen  years  has  l«en  the  seat  ni'  violent  inflamiaatioa, 
— in  fact,  was  never  free  from  inflamni&tion.  \\'ben  first  seeii  there  waa 
<lislncati(in  nf  tin-  Ii'us  in  the  left  eve,  Tbe  IiixaU<l  lens  was  extmcled. 
Tliref  weckii  later  the  jiaticut,  cootrary  to  advice,  dqmitttl  fur  himic,  aud 
a  month  aficrward)*  rt-tiirned  witli  his*  letV  eye  awwlleit  ami  sensitive  to 
touch  and  the  anterior  eliambt^r  iilU'd  with  a  yellowish  exudate,  while  in 
the  right  eye  there  was  plastic  irido-cHorioiditis.  The  left  eye  was  eou- 
cleated,  and  Id  three  raoDths  the  other  eye  was  entirely  well.  The  ana* 
tonii<'al  examination  revealed  a  subretinal  eystioercus.  The  scar  from  tlte 
oi>emt!ou  w«3  imjKTfwtly  lu«.Ied,  and  Ix^tweeii  the  lips  of  tlie  wound  tliere 
was  n  mass  of  infiltrated  tissue,  and  at  this  jmiiit  niioro-orgati)sm.s  were 

ad.  It  is  e\'ident,  however,  that  the  cj-»tit«rru«  had  nothing  Ut  do 
with  the  rausatioQ  of  the  sympathetic  aflfeetion,  but  that  ttie  latter  (an  be 
traced  to  the  oj)eration  for  the  luxated  iens.  It  is  remarhable  tliat  sympa- 
thetic irritation  did  not  ap{>ear  in  tbe  ri^ht  eye,  when  we  couaid«r  that 
the  cilian-  nerves  of  the  Icfi  e>'c  had  beou  in  a  condition  of  irritatiou  for 
thirteen  ycaw. 

A«  reganlM  ossifientioii  within  the  eye  a»  a  cnuse  of  sympathetic  disease, 
there  arc  f^ood  rrasonB  fur  believin);  that  the  ossification  is  not  directly 
responsible,  but  tlint  the  outbreak  of  a  sympathetic  inflaraniatiun  iu  such 
owes  is  to  be  attributed  to  a  coexisting  iuflamniatloQ  in  the  sympathizing 
eye,  which  inflammation  does  not  de]»-nd  njton  the  pit^fteiiec  of  tlie  o^itl- 
cation.  It  is  eerlainlya  tart  thiit  in  the  mnjority  of  rasns  where  o^xifieation 
exii'tcil  Hymjjutlii'tic  Diihthaliuiu  wjw  absent,  and  that  umler  the  micro3co|>e 
DO  fresh  inflammatory  eltangc*  could  l>c  detected.  Id  this  coooectioa  cases 
linvc  been  rcjKirtcd  by  Knapp*  and  Scliiriner* 

Cases  of  gympntiictio  uplitlialmra  huvv  been  known  to  result  iVom  herpes 
zo»ter  ophthalmic  MS.  Such  cases  liave  been  rejmrted  by  Noycs,*  JefTrios,* 
and  Gu<:-nii.*  Irfbnm '  rf-]>orts  a  case  of  sympathotie  ophtliabnia  following 
the  bite  of  a  leech  which  had  Ix-cii  itrdiTi-d  by  a  physicinti.  Panas'  relates 
a  case  in  which  .tymjuithctio  dimnsc  followed  upon  tatt'>oin^  the  cornea. 


'FInnu,  Aiuttomlwher  BelVind  son  xwui  ayiii|)utbi.-Jrv>a<l4n  Augea    ilAninler  dm 
mit  Cy«ifercH6  intmocul&rit.  Arehiv  fiir  OphthalniAlupiic,  xl. 

*  Xnapii,  Uel]«r  KiiocheiiMldung  \m  Augv,  Archiv  f.  AugeohcUkuude,  it,  1671. 
'  O.  Schirnier,  li>c.  cit. 

'Norn.   Hpfjiu  ZiKtirr  (Iplitlinlmlrue  raiiiini;  Li^ffi  of  the  Corre>poni1iiig  Sye  and 
SuIxtqucDt  Lour  of  th«  OppDxitc  £,vc.  Xntus.  Amcc.  Uph.  Soc.,  I8~S. 

*  JfttTriM,  Two  Cti««e  uf  HorpM  Z<-*tec  OpLtbitlmlcm  doctiuying  the  Ey*.  Tmu. 
AiBtr.  Opli.  8cK-.,  1S78. 

*  Gu^rin,  Du  tone  oplilhalmlqu^  Thfee  de  Pari*,  1S84. 
'  ]»irua.  Ann.  d'Octiliit.,  t.  Ixiv.  p.  136. 

*  Faau,  Quetl«  dM  UApliuui,  Hu.  8u. 
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Agoev,'  Webster,*  Matbcwwu,*  Ptck,'  KuesanJvr,*  aod  Moarcn'  report 
caeee  of  Bympatiietif  ujilillmlmiH  resulting  fnun  vvinblrpKuron,  wliile  there 
are  seveml  cases  on  ivconl  whore  tbe  mmc  afioction  followed  the  weariog  of 
an  artificial  eye. 

lu  summing  up  tlie  various  causes  of  sriopatbetic  ophthalmia,  it  may 
beou>pliaiii>k<l  iliat  wliatcver  can  cause  an  irido-cycb'tis  in  oiiecye  am  io- 
dircctly  bring  about  sympathetic  infliuumatiuu  in  the  other. 


AYlSItOTdS. 

The  eaHiest  symptom  iii  the  rapidity  with  which  the  accotnmodation 
lieODines  tir«d  as  eoon  as  the  slightest  attempt  U  made  to  &x  an  object, 
wliether  large  or  smalt,  Ihr  or  uear.  This  symptom  u  especially  character- 
iatiaof  that  farm  of  symjiathetic  dtsturbaoot:  kaowD  as  sympathetic  irrl- 
tattoo.  It  L)  posoible  fur  tlietiv  irrltntive  eymptoras  to  be  Im-king,  and  tlic 
first  intimatioQ  tlint  the  patient  has  may  ben  mist  arouiK)  even'thiog,  ft 
gradual  siiffimiou  of  objects.  Id  the  case  of  small  cbildreo,  who  are  apt  to 
overlook  accommodative  asthenopia,  thii^  last  symptom  may  be  the  firat 
strikiug  oDe,  and  it  always  mfans  positive  tissue-cfaaDgee  and  that  tl>e  dl^ 
case  has  made  dangerouH  hf^dway.  In  those  CAses  of  sympathetic  ojih* 
tholmiu  whicli  have  «ome  under  my  observation  pain  waa  vonspicuoui^y 
atiwml.  The  onnc-t  of  the  di»ri)ne  was  generally  insidious,  and  blindnesi 
fotlowud  with  practinilly  no  suBcring  whatever.  Geni'iiLlly  every  effort 
mode  by  the  patient  to  6e«  fine  objects  ia  att«ndixl  hy  inoreosed  secretioD 
of  tear«  and  itduesg  of  tht^  conjiiuctlva,  nod  if  the  t'ffort  is  persisted  in 
lit«idiu-lm  follows,  with  increai^l  congestion  of  the  primarily  atVected  eye. 
As  time  goes  ou,  the  outlines  of  objects  become  haxy  and  there  U  a  fidling 
off  in  oentral  vision.  Suddenly  the  iierioornenl  injection  bec^mea  more  ia- 
tense,  and  tliat,  too,  without  thex-e  being  any  special  subjective  symptoms 
preaent  to  account  for  it.  Owing  tn  a  slight  eloudinews  in  tJie  mrtlia,  the 
optio  nerve  looks  indistinct  and  generally  red,  tliough  there  may  be  actual 
papillitis  pres<'nt,  such  cases  liaving  Ijeen  seen  by  Alt,^  Spalding,*  and  other* 
in  the  milder  form  of  syiii  jmtliL-tie  ophthalmia. 

The  tension  in  s}-m(]atlii-ltco|>hthalmin  is  variable ;  the  earliest  stages  are 
associuttxl  with  very  idigbt  increase  of  tension,  followed  by  vacillating  ("on- 
ditiuLi^  mounting  up  to  a  high  grade  in  the  gUneoniatona  stage,  while  tbe 
intra-ocukr  tension  at  the  last  is  decidedly  diminished,  tlie  eyeball  feeling 


I 
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'  Ag;new,  (|uot«d  }>y  IhiitKhmiknn,  op.  <at.,  p.  Wl. 

»  Wobrtor,  Sympathetic  Neuro- Itctiniti*,  New  York  Med.  B«c.,  1881. 

*  MsthawKon,  iiiihIvmI  by  Dnoitchinnnti,  op,  cit,  p.  W. 
'  Ppok,  A  Cmo  of  Symi^nthetlc  Ujihthalmiit  du«  to  S^tnblcphuwo,  S«w  York  Sfcd. 

Sec,  1881. 

*  Bo«uncl«r,  Contnl)oti''.>na  i  I'itude  ivt  opbtb&lmlM  tj'inpiitbiijUM,  nf.  in  Ana- 
d'OouliM.,  t.  Isxv.,  ISTO,  ]).  801. 

*  iloona,  Filnf  Luttrviiiipbilinlmoloi^iBchei  WirkMinkeil,  Ko.  IC£,  ^inluden,  18 
'  Alt.  ArthivCTi  of  Opbcbulinology  Bad  Otologr,  vol.  t.,  1BT6,  p.  806. 

*  tipttltliiiic,  I'roiM.  Amur.  U|iti.  Stic,  U^,  p.  4SS. 
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soft  to  the  touch.  Tlie  aqucoug  hiunor  beoomcs  clouded  an<I  tl»  iris  bypcr- 
Rtnie.  Tlii»  lulter  coiKlition  give)-  a  gifcnish  liue  to  n  blue  irU  ttutl  a 
brownnh  shading  to  dark  eyes.  Thtrsc  ohaugcs  are  gt^UL-mily  attended  with 
little  or  nbsulniely  du  paiu,  Pagcu^tM'hc-r '  Uas  caltM)  utu-iitioii  to  ttie  iacl 
that  tbi»  kiml  of  iritis  difli-rs  from  tli*  oi'diuary  iritif'  iti  ilinl  in  tlie  fymier 
variiyty  the  jni{»il  cuu  nadily  be  dilated  in  epile  of  tltc  syoccliiie.  Tli« 
prooess  hns  been  knotvn  to  como  to  n  stantl-Ktill  at  tiiis  etagi'  and  never 
reappear,  leaviug  the  patient  with  comfortable  vwion.  Thb,  however,  is 
very  rare,  and  has  been  obeerved  only  in  tLc  milder  form  of  sympathetic 
inflammation  known  as  iritis  scro^.  As  a  rule,  the  process  returns  with 
reiiewe<i  intfiisity,  ami  at  every  attack  tUf  pupil  is  liardiir  to  dilute,  the 
injcrtion  mow!  intf^nw,  the  hy(Krarniia  of  tlit-  iris  more  prouounwd,  tliu  auie- 
rior  etianiber  wider.  Pain  is  vuriubtc :  iu  eunjc  caws  it  is  very  slight,  ami 
in  others  it  is  iutctisc-.  Tbero  is  always  nion.-  or  le%  torpor  uf  tJiv  retim). 
Small  grayish  dots  sppoar  od  the  posterior  surfaoo  of  the  cornen,  and  soon 
we  have  before  us  the  picture  of  oyolitis.  Bynechite  appear  extendinfj;  all 
aruiiud  the  pupil,  aud  there  result  widc-epread  ciixrulator)'  chaD|i;«e  iu  the 
dtvper  8triietiiit'i«  of  the  t-je.     Rootsaiou  of  the  iris  |»eriphery  iit  seen. 

Mftckeniic*  has  cailleil  attention  to  flexibility  of  the  cornea,  Iwggi- 
ness  of  the  sclera  (both  of  whieh  point  to  degenerative  changes  in  the 
retina,  clioriold,  aud  vitreous,  the  hittei-  becootiug  fluid),  and  clouding  of  the 
lens-capsule  as  among  the  earlier  symptoms. 

Mooreu '  mentiouu  a  peculiarity  of  this  kind  of  ioHaiamation  in  its  late 
stages  whicli  distiuguislies  it  from  oUier  tonus  of  iritis, — uarac-ly,  tlic  gnat 
rigidity  of  the  iris'tissuc.  He  suys  it  i»  cxuxdiugly  dii&cult  to  perform  a 
BDcoGSsAil  iridectomy  on  tli(s<:^  lusc^,  it  bt-ing  »lmu«t  imporxiblc  to  get  a  wide 
piipillaT^'  opening  owing  to  this  rigidity.  When  a  portion  of  the  iris  ts 
drawn  out  it  »hows  no  tendency  to  rttiiru  to  il3  Ibrmer  position  when  get 
free,  but  remains  lying  in  the  wound,  serving  to  heighten  the  intpnaity  of 
tlie  inflnnimation  and  bring  about  the  completo  closure  of  the  pupil  with  a 
thick  exudate.  This  mndition  in  the  rule  in  the  gymfiathetio  form  of  iritii*. 
Mooren  call.'*  it  a  kind  of  feltJog  which  chflnges  the  entire  uveal  tract — at 
least  the  iris  and  theciliapk'  body — into  a  rigid  tissue.  The  further  changes 
von  Graefe  attributes  to  proliferative  proeeescs  on  the  posterior  suriW'e  of  the 
iris  which  have  the  effect  of  obstructing  the  eirculation  in  the  ciliary  region. 
This  proliferative  procesB  frequenily  brings  about  such  nutritive  changes  that 
pbthisie  bulbi  foUuws.  Again,  it  dcvclo|)3  with  such  rnpidity  and  vigor  that 
the  irix  ii*  Torched  nguin:<t  the  jMu^tcri'ir  siirfauoof  the  ((inien,  iiien^iifti^vl  Intro- 
ocnUr  ten!4ion  followii,  and  thpre  are  all  tlie  symptoms  of  glaucoma.  This 
condition  is  always  attende<i  with  tJie  UKuat  violent  cili.ary  neuralgia,  and  it 
iti  remarkable  that  the  pain  in  the&e  cases  is  far  more  intense  ia  the  sympa- 


'  PsfrvcuteobeT,  quut«<l   bj   Moorpn,  Ceber  eiriDpathi«(The  0«aichtnl£run^n,  Bi^rlio, 
1869. 

'  W.   MjLckvRKic,    loc.   Cit. 

*  HvcRii,  U«l>«r  •j-nipfttliiM.'hv  (iaicbCHl«ruii|;cii,  Itorlin,  1869. 
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tliizing  eye  than  it  ever  n'u.«  in  the  primarily  oflected  eye.  It  ts  (]uite 
certain  tliut  in  mn»t  case?)  the  jirimarily  atTfxrted  eve  U  blind  befun:  tbe 
outbreak  of  sympathetic  tnflatnmation.  There  arp  cilsc«,  however,  recorded 
in  witich  vifMon  waa  still  present  at  the  time  of  tbe  outbrtek'of  tbe  sympa- 
thetic affertion ;  and  I  onoe  met  with  sui-h  a  ease. 

Hirfchbrrg'  isof  tlit-  upiuiou  that  ihc  fuiiduBof  the  eye  uutlcrgocs  pecu- 
liar and  cbaRK^Tistiv  chftDgca  in  »yn]imtb«tic  oplitliahuia.  Hivse  cb*tigt# 
somewhat  rfSfniblc  tlirwo  t^.-a  in  ByphiliN,  and  djiiaist  iii  the  oocurrcnoe  vf 
smalt,  round,  whito  spou  in  tho  periphery.  These  spot^  lie  gntcmtly  n«xl 
to  the  branches  of  the  retirtal  blood-vessels,  and  sometimes  jtist  behind 
tltetn.  Hirschberg's  obiervatious  extend  over  only  two  cases,  and  uotil 
similar  observations  have  been  rejieati^ly  made  it  raiinot  be  Raid  that 
the  changns  just  desc^ribed  are  thoite  peculiar  to  sympathetic  ophthalmia. 
While  the  di^iutt^  Jtt  in  progreim  it  is  usually  impossible  to  obtain  a  ftatis- 
iaclory  view  of  the  fundus,  owing  to  the  doudineas  of  tli«  media  ;  and  it  b 
only  in  those  very  rare  casea  of  recovery  when  tbli  cloadInce»  has  poawd 
away  that  we  can  get  any  idea  as  to  the  oharactM-  of  tbe  retinal  and 
cburiitida!  changes, 

Mackenzie'  has  calleil  attention  to  th«  freqwmcy  with  which  tbe  follow- 
ing constitutional  xymptoma  arise  in  theoouree  of  Kynijxithpticophtlialiuta: 
quickness  of  the  pnbf",  thirst,  marked  biifly  coat  on  the  blood  drawn  from 
a  vein,  a  pnlUd  complexion,  and  obalinalv  ooiisti])ation.  A  degree  of  ill 
health,  iu  tact,  has  generally  resulted  from  the  wmftnenient,  i*Tint  of  exerdae, 
and  medieni  ireatnicut  iioccssary  for  llie  «iiv  of  the  original  accident,  rikI 
in  this  debilitated  »tat<^'  tho  [xiticnt  \«  attacked  by  the  .sympathetic  difteaw. 

SVMP.VTHCTIC   lltlTia  BEROSA. 

Th*iy»ifl  nodoiibt  that  tbia  form  of  sympathetic  iufianimaliooigfrauglit 
with  far  li-fw  danj^or to  tliecye  tliaii  in  dte  plaatio  irido-cj'ctitis.  The  symptoniB 
arc  the  iiniial  mil's  of  iritis  Mrratja.  There  u  a  hypci-:^-cretioa  of  tbe  aquooos 
humor,  which  iu  addition  bwwmca  very  cloudy,  luid  (lo|x)syt9  of  various 
sizes  nud  sbapos  are  awn  on  the  surface  of  the  fornfo  and  on  the  anterior 
capsule  of  the  lens.  Pericorneal  injcctiou  is  not  parlicularly  prwDOunoed; 
the  anterior  clianibcr  i^  jfuierally  du^'iicr  than  normal,  iiuia-ix-ular  tcusion 
is  n^nidly  !ncl1^a^<^],  die  pupil  is  itoinewiiac  smaller  than  normal,  and  the 
iris  reacta  but  fcehty.  Pain  i^  not  oth>n  present  in  the  earlier  9tagea  of  thc> 
di^caBC.  nnd  h  hnrrlly  ever  a  marked  gyniplom.  Sometimes  ^mnll  jiarliclcs 
may  be  seen  fliiuting  about  in  tbe  anterior  cbaiuber.  As  I  have  just  re- 
marked, this  affection  is  not  so  daiigerou.H  a-<  the  plastic  indo-r^'clitid,  and 
Donders  and  von  (iraefe  liavc  sought  to  explain  tltis  byasauniiug  that  iritia 
seriisH  lias  not  the  pmitt'rty  of  changing  into  tiie  nion-  {tcmidous  form 
of  aytniMtbetic  infliituinatinn.     Moorcn'  reiwrts  the  following  ca.se.     "A 

I  nincbtiorg,  Oenlni1I>lBlt  Air  |>nikiiii?ho  AugonhritkuAdo,  18U,  8-  60. 

'  W.  Unckcnxic,  Iwn  ciliitiF, 

*  Uooran,  Uoti«r  ^mptthiMlie  Uf«3(bu«t>^rung«n,  Berita,  IM0. 
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pcflsunt  woinaD  came  to  me  with  »  prolapsed  iris  and  cycIitU  ia  one  eye 
uikI  iritis  scruxa  in  the-  uthvr  eye.  Euuclt«tiuu  of  tli«  prioiurily  afl't'ctod 
eye  vas  pcrfurmcd,  oud  two  days  kter,  as  most  of  the  injection  had  disap- 
peared from  the  seooud  eye,  an  iridectomy  was  pcrfornwi.  The  exci^ 
|>'jrtioi»  ot'  tlic  iris  i^howed  a  [xHruliar  rifi^idity  of  the  li^ui.-.  Tlie  eye  licali^d 
ill  the  usual  time,  aad  the  woman  retiiruMl  home.  I  Iiad  8U]t|)Ottcd  the 
patirnt  jiormanentty  well,  wlien  somp  «'(K>kK  latnr  she  rctiirtiiHi  with  a  fresh 
ill fbmniatioti.  ThiH  timr  tJic  iritis  wax  of  a  violent  t>'pr,  and  there  ^y^^a 
also  prtseat  a  purulent  deposit  on  tlie  [>ostcrior  sur&oe  of  the  cornea.  In 
Hpite  of  all  medtcation  the  hypopyon  inureafied  ;  the  pain  became  unbearable 
and  (?xleud«l  eiitirely  ovL>r  that  side  of  the  head.  TUe  ciliary  body  waa 
very  eenBitivc  to  the  t<itidi,  and  tJje  eyeball  took  utx  a  ghiuooraalous  hard- 
uess.  Had  tlic  poticnt  jii-esented  herself  v>  mc  iu  the  first  instanoe  with 
thitie  symptumt*,  I  should  h»ve  d('i«igiinti.-cl  it  oh  a  case  of  glauconitt  ooiiipli- 
catMJ  with  eyclitis.     The  proet:^  endeil  in  phthisis  bulbi." 

On  January  3,  1893,  a  girl  of  twelve  years  came  to  the  clinic  of  the 
Presbyteriau  Eye  and  Ear  Hospital,  Baltimore.  She  had  run  the  point  of 
a  pairof  iH'issora  into  her  lefteye  &ix  weeks  before.  There  was  a  borizontaJ 
wound  through  the  oornea  and  Helera,  uiid  a  portion  of  the  iris  had  been 
iiirartrratei!.  The  pupil  wili  oornpletoly  closed  up,  and  the  iria  puckered 
ami  throM'a  into  folds.  Tension  minus,  and  liglit-pcrcxptiou  doubtful.  Th« 
interesting  poiot,  however,  was  the  condition  of  the  right  eye.  Five  wcclcs 
after  tiie  injury  the  sight  iu  the  ri^Iit  eye  began  to  grow  dinn,  and  wheii  she 
came  (u  the  hospital  &he  n'as  sutlering:  with  iritis  serosa  in  this  eye.  The 
Ufjutoua  humor  was  faintly  tlotuled,  and  there  were  three  po6t<.Tior  syncchiaN 
The  viitioii  Vfoa  alxmt  one-lialf.  Ruut^leation  was  advised,  and  the  father 
coD8ciito<l.  The  eye  was  removed,  and  atropine  w.is  instilled  every  four 
honrs  into  the  other  vyc.  The  adhesions  yielded,  the  aqueous  humor  cloired 
tip,  and  recovery  was  perfect  in  three  weeks.  Tbat  waa  nearly  a  year  ago, 
and  there  ia  no  reason  to  believe  that  any  relapse  haa  occurred.  In  these 
(9!H«,  even  when  vision  has  been  markedly  redtieed,  recovery  has  taken  place 
without  even  an  o|icration  on  th(;  exciting  eye,  such  caM.'S  being  rci>ortcd 
by  Mitli5  and  Frost'  and  Xoycs.' 

Iritis  (temsa,  llieii,  itiay  be  n^rdiil  as  a  eonipanitively  benign  fonii  of 
sympathetic  intlamniation,  though  it  does  sometimes  pass  over  into  the 
peroicious  form,  phistic  irido-cj'clitis. 


SYMPATHETIC  PAriLLO-RETIXITW. 
In  u  certain  number  of  cases  it  is  c\'ident  tliut  the  irido-cyelitis  is  asw* 
ciatf<l  vvith  a  ]«ipillitis,  and  it  seems  difficult  to  explain  the  cxai.t  relatioa 
thiit  the  two  affections  War  to  each  otlior.  Doubth'ss  papillitis  exists  in 
many  caiiwof  sympathetic  ophthnlmia,  and  that,  too, as  a  primary  affection, 
and  owing  to  the  cloudiness  of  the  media  it  is  impossible  to  make  ont  this 

'  MilLsaDcI  Front,  Tmii*.  Cpli.  8>.c.  Coiu-d  Klngiiom,  rci.  ili.,  lS68,pp.  dXAudTS- 
'  21o)-tt,  DiuuM  of  ihe  E] «,  p.  490,  1990. 
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ondition.  On  the  ocber  hand,  diet«  are  not  a  lev  lases  icpMwd  wliexv  tboe 
was  DO  doobi  as  to  the  exiiteuce  of  a  papiUo-rednhis  vidKim  any  iia|ili- 
catioD  of  the  ureal  tnLt.  Socfa  cases  are  reported  by  Hitsdibo^.'  Pflnecr,* 
Pooler,*  Bi»iley.'  G^pncr,*  All,*  ETCrebasch."  and  SJwWii^.* 

Tbe  ofaeemtiuD  of  ^)aklii^  *  is  <i>(  special  inUx^et.  A  wotnan  faxlr- 
five  i~ears  old  was  aniek  in  tbe  right  eye  by  a  cow's  bom.  Vi«l«n  pain 
and  blindnea?  folioved.  Thiny-five  davs  laier  tbe  visoo  in  tike  kfi  €ye 
bc^an  to  dedine,  =>.>  that  it  waf  nr^  loi^  befoiv  the  paziem  bad  tt>  be  ]*5l 
•bouu  ^nldlog  fir^  sw  her  elevtn  weeks  afier  tbe  iojanr.  S>e  roald 
count  fillers  at  fonr  inches.  There  was  typical  nciiiv»-minxti&.  Tbe  nwdia 
ovfe  all  abmlmely  dear.  Tbe  capsule  of  tbe  l«n<  ^heywvd  do  eviieoix  of 
previoosly  exisni^  inflammatioii.  The  injoied  eyv  was  inunedbcely  eoo- 
deaieil.  and  vitbotn  tbe  slightest  mnlicanoo  tbe  via>ja  in  tbe  syvfadticng 
eye  in  tbe  oouiw  of  a  ^ew  monlbs  had  lisea  to  i«\r-ihiiii&  TW  cbc-ncwl 
bad  remained  ni.'vinaL 

This  v^riefy  of  svmpatbecic  ophthalmia,  tn  wcitrk&tzaeiKm  t>>  that 
form  with  which  we  generally  meet,  sho*^  i»>  benloKy  :•>  -TfipTrn 

S.-fainner '  calls  anentioo  to  tbe  &:i  tCoi  tbe  dtiuatie  bK  an^r  he^ 
obwTTvd  aner  the  eoocleatioo  (4*  the  injored  eye.  It  2s  a  beuea  a&R>:«. 
and  a  icstoraiion  to  normal  vtstoo  ts  tbe  rule.  TSt  pa^cllhac  weaa*  ti> 
be  ahwlat^y  dependent  npr-o  the  toioral  eye.  AC  jstrsn  ia:^.  Ssiirraer 
thinks.  w.xild  warrant  the  c«Klasi<-a  that  tbe  d»iKe  3$  a:-c  d3^  z-:>  3« 
migraiioD  of  fattn«ria  fiocn  the  injured  eyv.  bet  tim  vx  BKCabcor  pc*:<i3.'S 
of  tbe  \:-<^anisins  reai-fa  the  ^ecood  eye  and  ir^v  r^  w  :3m  vmsCl^sa.  1^3s 
expIanaiiv-Q  was  sc:i:£«stied  by  IVatschaiaan."  Of  •.-W'Crw  ^sut  -^o.-  sfr-s 
cottscri::^  thr  r';^^^  :":1--;'W^I  cy  :iie  eiko.';*. t>"  poiarts.  izi£  2i.!s  ia^  :»i*in 
pp:v-e>i  D'-t'KC'i^  by  im  rx^rzcKCZs  or"  H.ct>:r  13;  Kri-**.-  v2>;  a'.'mi  iji 
inje«:Ti:cs  ■_:"  :?:>:-reji:ia  aai  -.cb^r  ■.•G.fmi-.'al  a;?;^^^  —?-  "3^  sarctal  srai*^  :f 
tbe  ■:«:•.•  z^rrr-r  a:  its  wr-pc-enl  e&i  '»^rv  :".w.-*^i  ':y  ^  izc»a;i=«.>;  .f 
tbcse  a^G:s  ill  il-  rs;  xbi  vpc:-.'  OrrvT  i=«i  :z  rsx  :uh«;r  ■ey-. 


'■—'.--    Z.  ■-   —.7---   At:  '  ■;   ;T-~rBi^.tua":7  A  :;^  -.■u^~.i:a.   J-m^T.  :.3.t        T~vi- 

"  Z"----  ;.-  ;  5---  --  .  -T  :t?  -  i-r  X;;;',3-:--  A..^-:.iJ  -..i  iiii^Tfriiir-;^  f*aj.-~';-- 
":*:■;■;  ■-■  -  A-  .:.i  -._■  A  -^■■z'i-\i  ;■!.-.£■-  i^  :.  ".*^  f— T.-a:_:.-^.  i-  Ai;~-'>-T'=ua.:-:.' j^-. 
X--.:.---   ,     i    .;     V:.--r-i^.^Ai:^-:i  ::  i  r:  H. ;:.::-.?.;.    .':-J»i 

' -^rv  •;     .;       ■.        :  '   .'     S  ;.rT.--    .■ «.     .■". 

■■  I  ■-■;■--  :.---■  — .    T->7  L"    "■■■""'•■  "■  "  X  :r~>"  -~j-  S.lt;  11:-;  ir.-i  Lr-nin;    :■*■ 
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DIAGNOetS. 

With  a-apcct  to  the  diagnosis,  it  would  be  well  to  call  to  mind  the 
points  whicJi  J  liav«  laid  dovrn  as  tlie  iuodumeutal  factors  of  tlic  diA^se. 
It  must  be  remembered,  however,  that  this  disease,  as  Schwejgger  has  said, 
tiins  iwt  havw  its  own  |ieriUi»r  traia  of  symptoms  liy  which  it  vim  be 
inviiriably  and  imimiiiuU'ly  ixicoyuinwi.  We  have  a  right  U>  n-giird  the 
cast!  as  one  of  geauiac  8A'rii[xitlt<;ti(:  uphtlialiuiji  if  vec  find  wi'il-dofioed 
obJiH^live  eymptomg  of  a  pUistie  irido-eyelitis  in  an  cyo  which  lifid  remained 
Eoiiod  fur  lUreG  we«ks  atlor  tlio  fellow-oye  had  bt-on  the  6«it  of  a  trauinatiu 
iuflammatioii.  It  ia  the  opiniou  of  many  tiiat  when  the  disitia*  breaks  out 
nrtor  ft  long  iuU-rvftl, — thnt  i«,  aftii*  the  injiirwJ  evi-  lift-*  l)ccom<>  ati\>}>[iic-, — 
fri-sh  inDuiiimiitory  pr<xx**os  have  spruug  up  in  the  nlrupliiu  eyo.  It  is,  of 
contse,  iiTOcssani-  to  denioustmlc  tlie  pjcistenw  of  this  fresh  inflammation. 
The  point  llmt  so  mnny  make,  that  in  such  atrophic  eyes  the  iip[)er  half  of 
the  ciliary  rejjion  is  v»;ry  wpsitlve  to  preasure,  Is,  J  think,  of  very  doubtful 
value.  A  great  many,  if  not  all,  injured  cvph  whieli  have  lyecome  atrophic 
uiv  Keiisitivc  to  the  touch  ut  this  point  iu  theciliury  n^ion,  and  they  remain 
»(i  for  a  long  time  witliont  ever  giving  risi:  to  symiwithftie  ophtlmlmia.  In 
Bympalhetic  irritation,  on  the  other  liand,  wchavea  iu(jr(.'pwitive(,^httructer- 
istic, — namely,  the  immediate  disap))caran(.-e  of  all  syniptotu^  of  irritation 
with  the  eniielmtion  of  tiie  primarily  afft-cted  eye.  If  tlicse  symptomit  of 
irritation  tiiil  to  disuppeur  immediately  ibc  sympothctic  oouait-tion  id  mu- 
derod  gomc-what  doubtful,  and  if  tlicy  coutluuc  aA«r  the  enucleation  wc 
cannot  look  upon  it  ax  a  genntnc  eiuc. 

OOUttSE. 
The  <it»urse  of  the  dif^ensf-  U  alw!iy«  tHlinus.  After  many  exflwrltntions 
the  disca."te  can  eomfr  to  a  point  when-  it  appears  to  stop,  and  here  it  may 
remain  for  many  years  and  the  patient  have  enough  vision  to  g«t  about. 
Usually,  however,  the  pupil  i§  cIo>§e<l  with  organized  exudates  which  cut 
off  the  wmrn imitation  between  the  two  cliuiub^Ts  of  the  eye;  in  addition 
to  this,  the  piwteriiir  surface  of  llnr  irin  lKt«m(s  glued  down  to  the  anlerior 
capsule  of  the  len^,  and  as  a  con-'Htpientx-  of  tbesL-  coudil!oa$  the  untntiou 
of  ihe  uveal  tract  ia  w  dislurlK-^l  thnt  iitrophy  of  the  bnll  results.  LSornc 
observers  aaMiTt  that  «»w  of  8ym|>athctic  irritation  can  pass  over  into 
gemiinc  sympathetic  inflammation,  but  I  lind  no  such  cas«s  on  record. 
According  to  Schweifigicr,'  tliie  has  not  been  proveJ.  It  is  eertamly  true 
that  the  syraptonie  of  irritation  emi  be  preisent  for  a  long  time  without 
pAAMiig  over  into  inflammation,  ami  sympathetic  iiiflommatiou  oftcu  makes 
its  appearance  without  any  previouH  syiuptoms  of  irritation. 

CX»MPI.ICATION8. 

Cerebnil  symptoms  have  hven  rc|KirtL-d  in  connection  with  an  atts«k  of 
sympathetic  ophthalmia. 
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'itBITATIOS. 

**  inevitable  forerunner  of  symjia- 

siy  tliat  the  latter  makes  its  appear- 
-  (if  irritation,  and,  furthermore,  it  is 
r-y  111  pathetic  irritation  is  a  much  more 
;  inpathetic  uphtlialmiu,  that  it  oilcn  retains 
.■  years,  showing  no  tendency  to  pass  over  into 
-tvcral  vitul  ]>oints  tliese  clinical  features  ditfer 
ympatbctic  ophthalmia, 
[lie  lioiior  of  first  separating  the  two  affections.     The 
if  in  great  photophobia,  and  fretjucntly  by  paius  in  the 
itlepharosjiusm  and  lacryniutiou  arc  always  marked,  with 
■.:tion  of  the  conjunctiva  at  the  eoraeal  margin.     The  aspect 
.ne  reminds  us  mucli  of  uliat  we  see  in  phlyctenular  con- 
j.    The  pains  usually  occupy  the  upper  half  of  the  forehead  and 
,  and  sometimes  they  extend  to  remote  parts  of  the  head.     The 
Jgia  in  some  of  these  eases  of  syrajMithetic  irritation  is  remarkable  for 
Tiolence.     It  is  not  infrequently  remittent  in  character.     The  photo- 
abobia  is  variable,  though  not,  as  a  rule,  so  intense  as  that  seen  in  the  corneal 
inflammations.     The  field  of  vision  sometimes  suffers  a  concentric  narrow- 
ing.    There  is  an  inability  to  see  objects  with  distinctness.     Shadows  and 
olonda  are  frequently  seen  when  an  effort  is  made  to  look  at  an  object. 

liiebreieh  baa  called  attention  to  another  symptom  with  which  he  has 
not  infrequently  met, — that  is,  the  disappearance  of  objects.  Here  the 
central  vision  is  preserved,  but  a  more  or  leas  complete  obscuration  of  objects 
takes  place  from  time  to  time :  this  obscuration  lasts  several  seconds,  or 
possibly  a  minute,  and  then  the  objects  appear  as  distinct  as  ever.  The 
disease  is  characterized  by  great  prominence  of  subjective  phenomena,  with 
absence  of  stmctural  lesions.  The  pupil  is  generally  small,  but  the  move- 
ments of  the  iris  are  intact.  I  have  never  seen  any  sluggishness  nor 
paralysis  of  accommodation.  Noycs'  is  of  the  opinion  that  the  range  of 
aooommodation  is  diminished  ;  such  a  condition,  liowever,  I  have  not  seen. 
Reich  *  reports  a  case  of  spasm  of  accommodation.  Very  rarely  do 
these  attacks  show  themselves  with  anything  like  periodicity,  though  tlie 
possibility  of  such  an  occurrence  has  been  demonstrated,  as,  for  example,  in 
the  following  case,  reported  by  Laqueur.*  A  man  twenty  years  of  age  had 
lost  bis  eye  through  a  wound  ten  years  before,  and  since  that  time  had 
suffered  with  attacks  of  i-ympathetic  irritation  in  the  other  eye.  These 
attacks  came  on  twice  a  year  with  great  regularity  in  the  spring  and  autumn. 
They  persisted  for  three  or  four  weeks,  and  prevented  all  work.  There  was 
not  the  slightest  trace  of  inflammation. 

I  met  with  the  following  condition  of  sympatlietic  irritation  in  a  miner 

>  Nojei,  DiseasM  of  the  Sye,  p.  4W),  1800. 

■  Reich,  Annalofl  d'OculUtique,  18TG,  t.  liiv.  p.  14. 

*  Jjaqueur,  £tud«  (ur  lea  Affections  sjinpathiqucs  da  l'(Gil,  Furis,  1869. 
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Saell«i*  Imports  a  case  of  a  mao  wfao  wu  iDJnred  io  the  ere  vbJle 
opening  a  bottle  :  three  weeks  later  there  was  pieseat  pundent  infiltniion 
oftfat*  cornea:  the  cornea  was  inci^  and  the  leas  let  oat.  A  fewdarsaAe- 
this — six  wt?eks  alter  the  iDJniy — sympatbedc  cyclitis  l»oke  oat  in  the  other 
eve.  ac\»mpanieJ  bv  marked  diaurbances  io  btariog  and  violent  headadie 
and  d^liriuDi.  The  lojund  eye  was  enueleated.  and  impiviveinait  tollowed 
fK>wlT.  but  the  cerebral  symptoms  diiappeand.  The  psiient.  hoverer, 
reDui:ik?d  deaf  aod  blind.     The  sTm{»ihizinc  eye  became  atn>ptuc. 

Ri~Icy.=  Gal<-zowski/  and  IVutA'famana '  report  $c<mewbat  similar  nses. 
bat  theiv  i^  not  sufficient  rtas^m  lor  Wlievin^  that  menii^tis  was  present 
in  any  ot'  tht^se  ca^es.  and  it  certainly  camv--!  W  loc^ked  upc4i  as  a  pebble 
ccmplicatiivn  in  the  course  of  sympathetic  oph:haInua. 

Maokenre*'  ay?  ^mpathetic  of^ihalmitis  may  be  comjdicaied  with 
savtbla  and  a^iime  a  i».x>J  dtol  ci"  the  scrvniJ-.-os  character.  «■  it  may  be 
cv'«np):oaied  with  syphilis.  The  hisjoiy.  h^-weTer.  wiil  in  geoeial  prevent 
any  difficuliy  in  the  dia^ni.is^ 

FEB^rESCT   or  OiVTERESCE. 

Sympatbetio  opbAalmia  is  ia>qa*scc-na:'>  i  rare  disease:  jnsi  how 
oTien  it  oivsrs  i:  :=  imp^eKKe  i*-  say.  I:  J*  =n:">TTCiiaie  that  the  rqwre 
of  thv  n::aieiv«T3s  lar^t  tyt  hifSfitais.  ix:«  t-nly  In  this  or^ntrr  bat  abiuad. 
are  »:■  arriared  tiai  ihi-y  azv  nearly  w;.ri~«if  a?,  aiis  in  develc^ing  any 
A-itotiS.'  s-'ii'^vvT.  B:;:  w«>t  tbeae  biiKii-ta^  i^o  -ns  arraiuvJ  with  sach  an 
ci^ieci  ;a  view.  I  azr;  s-t«-  thai  w:k;  :v»n:  t;  ^rnpaihioo  cphihalmia  cioe 
wcCid  rif  STT-j.-fi  by  tht-  riT^ty  .,■:'  ::s  ;».vmt7\o:¥  wbai  csh-  siees  how  (.fttn 
i:^*  c; oi::: .  7.*  sHit.  P-.-r.-TrnT  n^  w.r.3.ii  :' -i-.  r.la.rf  rad.-n  ai^  almoa 
f^e^'— -'AT  ."■.v.'.7T^"o.>s,  iT?'.  ^t■;  h."^  v-—>  s-,.'-.  c:  ii'  w-t  *er  *vEiiotbtW 
•:r:.-'zji.ZL'^  :'  '.'.  -  ',  A  ,•  izt-x".  :■-  . :'  s:-.-:~'.  y:irs  ;il-!:  as  i:*::i?^l::n£  sor- 
^■■-■-  '^".'..  Ttt-  iirr-"  ri.!r:»a-"-K  *t*^  i.s'  rr  ■:'-,«■■  ■ml.  T>':>rk  3.r  s-'me  tinK  ia 
a  "."':-s.~  ri."".i ,  i.tK''.  7:.  r.".r^  ."..sir.'."^.  ;^">  -:  z  'ic  !..■!  r.~:3;~. •2>  ■;■: 'i^'TmniDf* 
:  ^T".-.:';.;:'..^  :..,'■  TTi.T^r  . :'  w  ..rjis.  .'.:j".  ■-.'■;>.-:  -n5:r  :ii-:t* -icri'^Qsaa'rft 
^''-  ^  ^•^■~.  i-  ■--.i.::.:':.;  ■-,.';.::^'.r..^     I:  s-.-:!.:?-  .  ^•.:  .•entiL  iha;  thei^- 

'.Ll:  Ti.s  rj-i;   >.  -,\-. ■'..'.  7-.*.:  :  ■   ::-.  >c:;-r  ->.■-;■.■>>  v:,icm  acw  Tirivul  in  iht 
T?-i:r.:-:  ,.r  .-^     ^  ri:-.r.  .:    ■.■..->■    :     ■jf;;Mis  :■:*  fji»i.,iaej*  and  w 

i_r": .*"--V'^  ^ 

'.  ■:.  :C..;.7.:   ■■,:■■,  .7.  f  t-  :  ■..t?.".?:'""  .'.7'.\   ^.7;  * -r-.y^  s-v i^  :r.i:iri-- ihaT  fTB- 
7ii.".i'T-:  .  :.,:.  :.  ..'.    ■  ■,-..-7;*'.  ;■:   •  :  ■  ■  1 
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SYMPATHETIC   IRRITATION. 

This  condition  was  onoe  regard«l  as  the  inevitable  foreraoncr  of  svnipa- 
tlietic  intlanimatioii,  but  it  is  needtesa  iota,y  tJiat  the  latter  makes  its  appear- 
am-e  sometimt-s  without  any  symptoms  of  irritation,  and,  turtliermnre,  it  is 
wtll  knoM'u  tliat  tlic  eomlition  of  KynijuitliL'tic  irritation  is  a  much  more 
fmiuciit  airwtiun  ttian  genuine  «yni|mtbutic  oplnbulnaia,  that  it  ofton  rclains 
its  peculiar  vb'nioil  I'liitiinM  for  yeant,  Hliowiiig  do  tendeDcy  to  pui>s  uvcr  into 
intlani umtioD,  anrl  tliat  in  sovoml  vital  [loiuls  tbeee  clinical  tiauirv^  diir^r 
from  tiiuae  met  uitb  in  sympatlielio  tipftthalniin. 

To  Douders  i»  due  the  honor  of  fiisi  boparatiu^  tbc  tv^'o  aflatluns.  The 
cvnililiitii  j^Ik^:*  itik'lf  iii  |j;rent  p}iiit(i|>ltobiii,  nnd  fnt )i)i?iitly  bv  [>aiit.4  in  the 
hesii  and  orbit.  Bli'i>hara«iMii<ni  and  bu>rynia(i<jn  fice  aUvavs  marked,  with 
sometimes  injection  of  the  conjunctiva  ut  the  corneal  margin.  The  as^iect 
of  Uie  disease  reminds  us  much  of  what  we  see  in  plilyctcnular  vou- 
jnnctivitis.  The  pains  usuaUy  occupy  the  upper  half  of  the  forehead  and 
tt'iiiplfsi,  and  Hometiinee  they  extend  to  remote  i>art6  of  the  head.  The 
neuralg;ia  iu  luiiue  of  the»e  cities  nf  Hynijiallietiti  irritation  ie  remarkable  fur 
its  violence.  It  is  n«t  infrc^jnently  remittent  in  diameter.  The  photo- 
phobia is  variable,  though  not,  a^  a  rule,  so  iat^^'OK-  us  that  seen  in  the  conieal 
inflRm  mat  ions.  The  Reld  of  vision  eometimcs  stiffcrg  a  concentric  narrow- 
ing. There  is  au  inability  to  ivc  ohjeet^  with  dtBtin(:tui?«8.  Shadows  and 
o]oud9  arc  frotiiienlly  N>eu  when  nn  etl'ort  is  tuade  to  look  at  an  object. 

Liebrcirh  hn«  called  attention  to  another  symptom  with  wlueh  he  has 
not  infrequently  met, — that  is,  the  disappoaraneff  of  objerts.  Here  the 
rentml  vision  is  prcscrvwl,  but  a  more  or  less  eomplete  obsciimtion  of  objects 
takes  place  from  time  to  time:  this  obat-uration  lasts  several  seconds,  or 
po<«ibly  a  miaiite,  and  then  the  objects  aj>pear  as  dUtinct  aa  ever.  The 
disease  is  charaeterized  by  great  prorainenee  of  snhjeetive  phenomena,  with 
al»euee  of  fttruL'luiul  lesionK.  Tlie  pupil  id  generally  Hmall,  but  the  niove- 
lui-nts  uf  thi'  iris  are  intact.  I  have  never  seen  any  riluggishni^^  nor 
luiralysiv  of  ae(^mmij<tAtion.  Koyoj'  is  of  tbc  ojnniun  that  the  range  of 
acoommodation  is  diminished  ;  gnch  a  condition,  however,  1  have  not  seen. 

Reich  *  reporti^  a  case  of  spasm  of  aci'ommodatiun.  Very  rarely  do 
Uieee  attacks  show  themselves  with  anylhrng  like  itcriudicity,  tliougli  the 
possibility  of  8<ich  an  o<;riirreni'e  lia^  l)een  dentoi>?tnil*.-<l, n^,  tbrexample,  in 
the  following  ea-se,  reported  by  tj«quciir.'  A  man  twenty  years  of  age  had 
loHt  httt  eye  through  a  wound  ten  year^i  belbiv,  and  since  that  time  had 
enffercd  with  attacks  of  symjmlhelic  irritation  in  the  other  eye,  Thirtrc 
attacks  came  on  twice  a  year  with  preal  regularity  in  the  spring  and  autumn. 
They  peraisfii-d  for  three  or  four  weeks,  and  prevented  all  work.  There  was 
not  the  slightest  tra«>  of  in  (lam  mat  ion. 

I  niL't  with  the  following  eondltinn  of  sympathetic  irritation  in  a  miner 

'  Noves,  JlUeawaof  thn  Ryo,  p.  4D0,  1S!W 

■  K«icli,  Annuli'td'Oculutiquo,  IST'i,  t.  Iixv.  p.  H. 

■  LaqiMur,  £tude  sur  Iw  AflwtioDs  ey mpatliiquee  de  t'(£l),  Puu,  1B6B. 
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who  Iiad  lost  one  oye  fivm  a  bullet  wound  many  years  Iiefore.  Ever  sint* 
ilu'  iiijnr\-  lii."  otlitT  t>yo  had  onw  a  year  been  the  seat  of  atiack-:  of  gym- 
jnulu'tii-  irriiiuioii  lastini;  j^ver^I  days  at  a  time.  Between  the  attacks  hi* 
iI^hhI  *.'yi'  gave  liiiii  al'stihiitly  no  troiililo.  The  removal  ol"  the  injured  aud 
:itri>)iliii'  oyflviU  was  lollowwl  by  ivrnpU'te  t\-?«iiion  of  tht«e  atuck*. 

Tlie  loIU'wiiis:  typltyl  i-ai*-  ol'  ?vnijiathi-tio  irritati<.in  was  ol-»^rv£-d  by 
Doiidi'i-s.'  A  man  wa^  sinn-k  in  iho  rijrht  t-ye  with  a  \'\ii'^  ■■i'  ir-.-n. 
Viiilont  intliiiiuuation  tMlt-wid,  with  ^ubst\luent  bliudntse  a  l*-w  W':r-k* 
alter  tho  iujtiry.  While  ilio  vyo  was  still  [>aiiilul  tht  {■a'.ivu;  wtct  t"  w.j.rk 
aiT-iin.  I'lii'v'riiinaii'Iy,  he  wo?  struck  in  tlie  kit  t-ye  w;:;,  a  i^n:-.]-  •A  :t"1\ 
a  tiH  days  later.  The  eye  iiunu\liaie!y  lv.--.i:iie  r>ed,  au-i  li.  ryr.:;i::-.:i  asd 
|»li.'i.'I>lii>bia  wtn.'  intense.  Tiiis  O'lidlrii-n  [*•  r*:s:t'l  I'-.-r  iw  y-a>-.  '':.-.  i~^::i 
K'.iiviniT  tiiai  ho  was  i-viiii'lettly  l>l::i.l.  lit-  wa?  t-.rrurv^l  -Uy  ioi  l'S:.'. 
\\\'\i  [ULii.  and  his  :":uv  wa*  a.uiaV.y  dv:'.ir::».i  ly  pe^s.z  ■  :  ::.v  :-:-l-.- 
l':;.-t.'{»!i-.'b:a.  W;u:i  l\.ui,ur<  r'rs;  raw  :L.r  iti::-::::  ih-:  r.S~'  -y-:  ''-is 
a:rv'i';;ie,  -vriti-i-d.  a:id  (>.mi:'.:l.  T:.-.  '.-::  -lyv.  •.v:,;..L  ■.i:-:.\i  '.'.  ;•;-■-;  ;-■; 
^^:;■•.  ::u  ^r^atis:  i:Vn.  s':: 'w-.d  a  n.r;:;i'.  'TLs  ir.  i  '.—-a:  '.'~r  ;  :::■ ',  ■^-■i? 
i'.uk  aud  vivy  :'.-..:e;:  v-  ".i:~i,':fd.  I'u'i-r  :::-r  •\..i:'~.z..~  -,!ij.:  ::  —is  i  ctt 
v^:'  s*  :v.:>ii::>. ::■.•  '.rT".r.i:i-':!.  '-'^  H^"::;  fy<  wu?  i:::r.v.'*.  .i>""  r-  ■.:I--j:— i.  T"^ - 
:;  ;::>  !.i:ir  z'::-:  iv^i'.-.::'.  was  a>'v  :■;■  ■  v-::  ::'-  ^-x  ~  ■:..  r~  \j_  :  7  T^  !■>;> 
:.   -l^mI'I-*:;  •.:■.  exis:t:^A  ■;:'  :;  Tr-ix.  ■.■'■•'.  v..     I;  i:  T»::i^f  :_i.:  :li  -.i..-:'.z.-> 
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taioly  cases  of  srmpntbctic  irrStntion  arc  oflcncst  met  witli  wh«ii  tJic  iujiirod 
eye  hoE  lN.-on  blind  fur  u  grtiit  loogth  of  time.  This  U  in  Ktmiig  contrast  to 
sympaibclLc  iuHaDimation,  which  usually  bmiks  out  iiiorv  promptly.  Tlie 
chaueea  are,  tbpn,  thai  after  the  fifth  luoiitti  the  irritative  form  of  syni[Ki- 
thctic  u)(lillmlinia  will  he  the  tbriu  nioiit  likely  to  occur.  There  eeems  to  be 
iil>iM>liitely  DO  n>aHoii  for  belie\'iiig  that  the  diseaae  in  conimuDlcated  to  tlie 
»ound  pye  nthrrwisp  than  tbmu^h  the  DiKltum  of  the  ciliary  nerves.  The 
fbltowing  cam  of  .sympathetic  irritutiun  wu»  r())»>rtfU  by  (Jreetr,'  and  is 
eepedaily  iuterestiaj^  on  account  of  tiie  pbyniology  of  the  fivld  of  vision. 


Fid.  1. 


Pio.  S. 


w 


T*.  Graramann,  Bailor;  wonutlw!  !n  the  left  eye  on  May  24,  1891,  with  a 
pi«>e  of  Bteel.  Nothing  was  removed  from  the  eye.  He  vraa  oblif^wi  to  lie 
ID  b«d  with  both  eyts  Imund  up  for  twtoity  days,  using  Icorhos  and  atropine. 
Itiimciiiatt^ly  after  the  injury  be  was  cxinncioun  of  a  pricking  eensition  in 
tJi6  region  of  the  forehead,  and  ton  <lay«  later  t^e  eatae  setiaatiou  was  felt 


'UrtK'ff,  B*ctarl<il(>giml  I nroalijenllnns  with  KefprvnoH  to  ibe  Ori^n  of  SympKtb«tic 
OpbUialnila,  Anbircf  ot  Oplithalmolog^,  vol.  xul,  ItllJS. 
Vftl.  III.— *T 
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in  the  eye  Itself.    The  bandage  nraa  rcinovod  froin  the  rigbt  ejv  dd  •- 
tn-entieth  day.     He  ooiild  see  notliia^outof  tlie  left  eye.     At  thia  tiiwtw 
right  fVL-  b(-<^Q  to  \s'ater  very  fre<:{iiently,  sDd  hkui  became  Ured  aad  |aiiiU 
und  iitiflt  for  use.     He  notioed  that  when  tie  beJd  his  injured  eve  thuthe 
saw  better  with  tlie  irthor  eye.    StattiR:  L.  IC.,  imirritalile;  eoraod  moid 
with  inoiiWTBUoa  of  iris.     Calanirt .    V  =  awnt-mtutw  «il'  baud  it  1  mart 
Projection  imcertain,  except  outwani.     R.  £.,  bia<K:ularIy  V=:6|V.  mi 
when  leH  eye  vrns  cloeed,  V  =:  6/6,  niid  nvhcn  the  lefi  crve  was  dcscd  A» 
field  of  vision  id  the  right  eye  heoame  wider.     Si^bweig)ter  has  obeml 
this  eiHiditioii  several  tiim«.  but  dure  tv»g  always  preeejit  some  \-ision ti 
the  injurul  eye.     R<;««clioii  of  tbruptic  mrvc  was  purfomied,  atid  poniae 
of  the  iKTve  were  ^tnimid   witli  Weigt^rt's,  GntmV,  and   LofBer'e  oiellkidt. 
but  no  urgnnisnis  werv  diec-overed. 

The  rand  along  which  sympathetic  irritation  travels  is  s  cooiplexaK. 
It  is  L-om[)Os«l  of  the  sliorl  ciliniy  nerves  which  conic  from  the  olJiij 
gUQgliun  nnd  uf  the  nei'vts  which  enter  into  the  conipiMition  of  tfait  paa^Emi, 
— Daincly,  one  from  tliv  iul'ulI  brandi  of  the  ophtlialmio,  anoUieT  fiom  ik 
third  nor\-e.  nod  still  anrtlier  frtvm  Hie  sympathetic.  Among  then  At 
ner\'e8  which  have  most  to  do  with  the  iiyDipatlietic  irritation  arc  the  ikB 
derived  from  the  fifth  and  the  tiyiii|Kithetic.  It  is  evident,  tlieo,  that  the  an- 
tation  niiwt  pate  along  an  ecoe-Otric  course  before  It  reaches  llic  secuod  tn. 

TIME. 

The  time  that  ela|)ses  between  the  reception  of  the  iujiiry  oudtbeott- 
breal{  of  the  Kympnthetic  affection  in  the  other  eye  19  an  important  bm 
in  the  history  of  syinpatlietie  ophthalmia,  aud,  while  we  may  nm»i<Icr  (rea 
three  to  eifzht  wf^kH  ».«  the  mi»t  likely  liniita  within  which  the  iympr 
tbetic  inflninmation  rnakm  iLe  up|>fanina-,  there  have  btien  not  a  feviajB 
reported  in  whifh  the  interval  was  much  shorter.  Gunn '  reports  a  aw 
in  which  thv  eympatlietie  inflarnmaliun  broke  out  in  fourteen  ffaiv*.  Ttiw 
followed  a  eatanict  uperatioii,  aiid  the  pupil  wus  completely  elowd  with  1 
thick  exudate.  Disciwion  wua  perfornicd  dgbt  weeks  later,  imd  fburttoi 
days  uftenviinl*  ihv  other  eye  hecarne  iiifh»m«l.  I  do  not  think,  howrm, 
that  it  would  be  illugieal  in  this  case  to  tmee  the  ftvmpatlietiv  inflammatia 
bock  to  the  first  operation.  It  is  more  tlian  probable  that  the  fir^  opentiA 
was  the  exciting;  oauae, 

Vignaux  •  reports  a  case  in  which  the  interval  was  ten  days ;  but  lb* 
reasons  for  this  a'»iim]>ttou  are  baaed  Gotlrely  upon  the  bislon',  and,  u  At 
patient  n'as  not  oeen  till  ten  mouthtt  after  llie  injury,  I  am  ioclioed  to  ifiw 
with  ftchirmcr  in  n'pnRling  the  inten-n)  of  time  as  iincortain. 

Mooreii'  rcp<.>rtti  four  ntscs ;  in  two  of  tbi'm  eympatbelic  uphthaliuit 


■Gimn,  On  flympnth«t)c  InflimmiCioa  of  tiw  EjvImII,  Royal  LumAaii  Opb  Hm^ 
Hipp.,  »i..  IfiSfi. 

■Vtstutux.  Du  I'Ophtlialmte  sjmpttlilqyc  et  aptektfemeat  da  wo  tiaiuaitH  fu 
VinutUation,  Poru,  187T. 

*  If  (xir»R,  O|>hitia1iii!)itri*oh«  B«ab*ohtUD|[«n,  Bnltn,  IWT. 
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■api'<«i^  o"  tl'C  l""urlli  diiv,  hi  the  <itl«?r  iwo  on  tlio  sixth  day.  The  first 
iwij  ciTlniulv  Itu'l<4.-<1  impurtunt  fiiUurw  pixuliiir  to  i^yiupHtkctk'  ophtLalruta^ 
wliile  ID  the  lust  two  caefm  both  the  oupjKwcd  exciting  eyes  had  passed 
through  An  attack  of  irido-chorioiditis  sponlaDoous  id  diarnctcr:  m  there 
is  no  good  reason  for  uot  believing  tliat  the  iaflamniatian  which  adl-cted 
the  second  pye  \a  hotli  cases  Vius  a  s|K)nlanvuii&  one. 

O.  Becker '  reiif)rts  a  case  in  which  sympiith«tic  nciini-rptiiii lis  iip|MtHrcd 
ten  days  after  tlie  injiiry  of  tlie  first  eye,  whit-ii  latter  liad  biTJi  destroyed 
by  gMiniiphthal initiH.  The  aia<r,  huwever,  i»  oiH*n  tn  ohjcctkin,  as  thf  {mtient 
was  JSulTpriiig  with  ti.-taDUci,  and  duiiljtlc«)t  gi-nural  infection  ^rac  present. 

Bam-tt '  rL'port«  what  wvriifi  tu  be  a  g<^niiitu'  vase,  m  which  )>ym{iathetic 
Opbtlifllmia  di'veloiHil  oil  tlio  fourtocntli  day  and  the  eyt-  vvafidt-nlruyt'd, 

Kc^^rdiug  time  bs  bd  inipurtant  feature  in  the  history  of  tJic  disease, 
the  dta^ntM^i.t  will  l>c  freer  from  dutibt  if  we  oon.-<ider  tJu'ev  vreekii  as  tlitf 
earlici<t  date  for  tlie  outbreak  of  the  symiiallietic  ilistiirliaiice. 

There  is  notliing  bnt  nnocrtflinty  in  fixing  tlic  latest  \to\at  of  limp  for 
the  outbreak  of  symyathftir  opiithalniia.  As  a  rule,  the  injHrpd  eye  is  com- 
pletety  blind  before  iJie  outbreak  of  the  aympathetic  disltirbaneei  though 
this  ia  uot  necessary,  for  cases  have  been  frefjiiently  rejmrted  in  which  the 
injured  eye  retained  acertjiin  amount  of  vision  Uiruughout,  and  at  the  end 
was  the  bettiT  eye  of  the  two.  I  should  eay  tliat  the  UMual  limit  ban  Ijeen 
put<sc<)  when  the-  sympathetic  iuflaoimatiou  iu.il»  tu  niiike  its  appearance 
before  the  end  of  the  fourth  month  atVer  the  injury.  The  shorter  the  iu- 
tcr\'al  the  more  doubt  giirronnds  th«  diagnosie,  and  the  longer  the  interval 
the  more  uncertain  the  diagnosis  becontes. 

Lee^  reports  a  caae  in  which  a  mua  bad  lost  hU  eye  in  early  youth. 
Tbe  eye  had  atrophied  and  had  given  do  trouble  for  forty-sevoii  years,  but 
for  the  ])aHt  six  nioiitha  he  had  EH?i'n  trouhhtl  with  lHcr)-mntion  in  it.  In 
tJie  .second  eye  Urtp  was  slight  pericorneal  injection,  the  piipil  reacting 
badly  to  atropine.  There  was  also  slight  doubling  on  the  |H>5tei'ior  sur- 
fiice  of  the  lens.  These  t^-mptonis  dl6ap[>eare<l  on  the  enucleation  of  the 
primarily  alV«!t*xl  eyt. 

Kiiajip  *  a*pt)rt»  a  cane  which  occurred  forty-five  years  after  the  injury, 
and  Chisoim'  meulious  one  iu  which  the  syuiputhetio  disturbmifc  uinni- 
ft*Iwl  itwif  thirtv-fivc  yiwrs  iitUT  ihe  injitrj'.  In  AU'm"  bd)lc  twenty-two 
and  thrce-qiinrters  per  cent,  oefflirrod  between  one  year  and  ten  years,  twelve 
|>er  (Wt.  between  ten  years  and  twenty  years,  and  tliirteen  and  one-third 
.per  cent,  between  tweuty-thrce  and  sixty  years.    I  may  say,  however,  that 


'  O.  Brck<>r,  Uebcr  ilio  Kiit>ilc|juni{  c1«t  tyinpatlil»chuii  Optiil)ulm.ie,  Ajvbiv  f.  Fsjvbia- 
'  trie  unil  Ntirvtrnknuikhi'ilHri.  1BH2,  H.  'im. 

'  Bitnvtt,  Aiiitnttinn  McdionI  .Timrnnl,  IJ^AI,  vol.  xH't,  p.  341. 
'  IMS,  Briti»h  Mwlical  Journul,  1886,  vol.  ji,  p,  897. 
'  Knnpp,  Afchivwt  of  (>plithHlmol<>cy,  ir.l,  i, 
■  ChliKilm,  Now  Tf>rk  Mnlii'iil  Juiiriiul,  vol.  iil.  p    193. 
,  *  Alt,  ArehiTw  i>r  (>plith)iliiiot<igy  irnd  Otnlo|!y,  l8Te. 
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1  do  not  think  that  a»  atrophic  eyeball  which  is  absolutely-  free  from  irri- 
tatiiHi.  indainiiuitiiMi.  and  yain  can  give  rise  to  an  inflammation  in  the 
other  eve.  aihi  iliat  s^>  lonj  as  the  atn.-'phic  eye  ivmaius  uiseasitive  to  mod- 
erate nre^titx'  ilio  (iaiiiTL'r  ot*  $yuij.iatlietic  ophthalmia  amoonia  to  Dotbio^ 
Tile*'  i-a:^'*  Hwy  Iv  rwranleii  as  atypioal  tbrmi  oi  ibe  diieise.  and  while 
thot\'  :s  IK':  the  same  Jo'.ibt  alvu:  the  ■.i'.a^i.ts;*  i.eiy?  as  in  those  casef  in 
Hb'h:v-'h  t':u'  Si'';:ivl  eye  last's  on  syr^jaih^io  .nT^a::-:  rranoj  in  the  firsi  or 
s*.\v:ni  »\VK.  St:'.".  i:a'.:sial  t.vDii:;i';-ri*  =i-.i«i  ":*  presea:  :■:■  taas  s«-A  imsQ- 
UH;v,  vv:m;;:oiv*  whii-h  I  th::i'&  ■.■^:jr.:  :o  i«:ps«:e  :h.U  ciasr  ot  cASis  ircta 
xlwf*:  'M  wV.U-i:  ::-.e  v'i^bKak  o:'  it.-:-  ^yriraiz.-i'L^:  i?s».T:-;-j  cccsis  within  the 
I;-.-.'.:  ;::s;  r.v:'.::.-;wi:. 

rr«-  ivi:".v,vf»'s^*  >■":"  ^y~'MZZr:c^:  ixcr.hL^zia.  bis  :«eim  =air  lb*  salj€« 
e:"  .■•■c.s\i!frs'.".i  t\-.xr.:jrfc.=il  ■a.TS.  ■"iv.-i.  :■-  tzt;  :or  ba:>i.  iag  Lad  the 
^Sa^  .:"  TC---.v.".;,:-.r_:  ■-:i7',>s:  ir>.i  •-.~i-s:i::>.z'.:c  .z.  zi's  I'zir:-::.  in-i.  oa  ibf 
«"C ;.■.?,  ■»>.:"-,■  ^.^■.',:"..^  --  ',  ~".~,  :'::.&:  "vts  ?•  t-vv;,  'its  !■-.:  z-:-  zik  :i-.4riir  away 
*:"  ".■.■.;.■--.  :':j.:  ■•-■■,•,*    os,-...'!^-  *-r>".  iil^;. 

Vi.'x;-.;  ;     v..'.-    ,>    r-.trs-~-.-.'i  is  -;•:   7'.  c^-T   tzj  ciz  i^' r^   -r'l.j  tire 

T^i*  rii  -:\:'-'r,r,r.'  ■"-   r.  :."  "S  .•""•-.■.■^  ii 

■  :'-.:>;.  ;  >-,--■;  7--y.~  .:a:.'".  zin.:  ■:!*:  :■■  'ti-T^-^^'s-  :c  ■:zn  siie  ;:  =» 
.r  -.-.V.  ,-..;*.;;;  i.  sTir;  :"  rcjewci-c  t:.  -i  '—-■'■''j  •-'•it-— -»—.-.--  ^ji- 
t;    T-.nT:   T     ■■-**.      :  :."■;     cnsT:   «•>  v  z:   v  z.-'i.  "»i7  ia.~:    ,*  c.3*.t>:cs 
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conditPtlng  an  irritation,  or,  iu  thfl.  any  otJifP  pnittws.  Cutting  tJirougli  the 
optic  ucTvu,  then,  will  not  lusai-n  the  fliBUCL«  of  syiniiuthetic-  irouhlv.  The 
ciliary  ncrvi-s,  on  the  otlicr  Iinml,  ilo  iint  O'dsily  ati-upliy.  TIr-  niniority  of 
cyc-iliwiista  attaclc  tht-  anterior  [inrt  of  tlie  i-yv,  and  In  ooniMXHicriw  tin-  cili- 
ary ncrvw,  from  tlipir  lomiion,  wonlil  U."  more  expo.sc<l  to  irritation.  And 
when  the  inflammation  of  tlif  second  eve  makes  itn  appearauce  under  llie 
garb  of  irido-cliorioiditis,  as  it  fi-etju^itly  does,  it  is  iar  moi-e  logical  for 
ns  to  assiimo  lliat  the  inflanimatiot)  was  brought  alwitit  tliniiif-li  the  ciliary 
nerves  rather  tlian  thrmigh  lite  uiJiie  nerves.  It  U  not  iiiiproljable,  he  nays, 
tliat  the  ciliary  uervcs  excrdac  »oiu«  direct  influenu;  upon  the  nutrition  of 
tli«  retina  and  optit-  nerve.  Evi-rj-  eyclitJs,  wln-ther  of  xj>otitaDroii»  or  of 
tnnimaticorif^in,  wlKthcr  it  made  iU  up[H.-amm-(^^  in  the  Ix^inning  a^cj'clitift 
or  developed  into  the  latter,  always  l<ee|>8  np  a  raoit?  or  less  |3cr8istcnt  irri- 
tatiun  of  the  ciliary  nci"v<-s.  It  makes  no  different*  whether  the  phenomena 
of  irritation  are  due  to  a  j;(>nnine  cyelitlaor  to  any  influence  which  interferes 
witJi  the  action  of  the  ciliary  liody,  mich  aa  stretching  or  tearing,  calearenua 
products  in  the  dliary  n^inn,  juirtial  detnehment  of  the  cih'ary  body; 
under  all  circumHtanops  the  f^ynniathetic  distiirlwinee  which  results  rests 
upi>n  the  same  principle,  irritation  of  the  ciliary  nervw,  tog«^'thcr  with  ut 
influence  which  aQect»  nutrition,  sccn'tiou,  and  UM'ommodatlou. 

Mflller's  obeervatiojiH  had  the  efTcet  <d'  diverting  the  enrrent  of  opintoo 
from  Mackenzie's  theory,  and  the  bi-lief  became  wide-spread  ihot  the  ciliaiy 
nerves  olone  were  eonoemed  iu  tlie  tmiiitmi)>H!oii  of  the  disease  ftoiu  tfie 
primarily  affected  eye  ti^  the  secimd  eye,  and  thus  was  Htarlcd  the  eiliary- 
upr\'e  theory.  Miiller  fonnd  an  Hiilent  Hiii)pnrter  in  von  Graofc,  nnd,  T 
might  my,  in  the  majority  of  nphllt)dniid(i|ri<j|A  tip  to  within  twenty  years 
ago. 

The  fiict  (if  it  Im!  a  tact)  that  changes  iu  the  structure  of  the  ciliary 
nerves  are  not  olVu  ^eeii  is,  as  I  have  Kiid  elf^ewhere,  a  ]mat  in  favor  of 
the  ciliary-nerve  Uieory,  though  many  of  the  opiKiucuta  of  this  theory 
think,  dlflerently.  The>'  r(^j:ttr«i  the  lack  of  pntholo^iiid  chaiimn<  in  the' 
aliiiry  ih-rvcA  as  pronf  |K>sitivc  of  tlicir  nun-i>ttrtii'i[»ition  in  tin-  iiiflaniniu- 
tion,  having  the  idm  that  the  infiamniation  tmvols  along  the  HHary  nerves 
ftora  one  eye  iu  the  other,  prodnoinj;  structural  changes  throughout  its 
ctmi-se.  Tbie,  however,  ia  very  ini))robable.  The  only  hypothesie  upon 
which  the  ciliatr-nerve  theory  can  Rtand  in  the  a.'^umptlon  that  the  inflam- 
mation in  liie  injurtd  eye  calls  forth  ii  fiinrtional  irrimtton  of  tlie  scnBittve 
c'ilinry  ncrve-liUrcH,  and  that  this  influence  finds  its  \vny  hy  reflex  action  to 
tlic  fellow-cyc.  Pathological  changes  in  the  ciliary  ucrvcK  would  interfere 
with  the  |)ro|iagution  of  such  an  irritation  or  influence ;  tlicir  soundness, 
then,  lijH^fca  for  and  not  against  the  tbeoiy.  it  should  always  Ik-  remem- 
bered that  tlie  dliaiT  nerve*  of  one  eye  transmit  inflneni'es  or  conditions  to 
the  fellow-eye  through  reflex  action,  anil  not,  as  ia  possible  iu  the  cas«  of 
the  optic  nervo),  through  direct  coiitigiiitv. 

Since  Mtiller'tt  day  olK^rvations  in  this  direction  liave  multiplied,  and 
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^tnii-tunil  Unions  in  the  ciliary-  neires  have  been  ubeen-ed  bv  Kraus,' 
I'hlhotf,'  S(>hiuuU-UimpK'r,'  ami  others.  IJerger*  examioed  tburteen  eyes 
whii'li  hatl  Ixvit  oiniohntix)  on  account  of  ^ympatbetto  ophttialmia,  and  in 
nine  i-asfw  he  olv?t'n'rtl  inflammalon-  changes  in  the  cilian-  neires  within 
the  siipra-chorioiilul  isixii-v  :  these  changes  cao  go  liackwaid  by  way  of  the 
si'lcra  as  wvll  a?  torward,  tor  ho  toumJ  an  enttrmous  acLiunuhitioQ  of  roond 
ivUs  all  aixmriii  the  bUHxl-vt^ssols.  which  aiiMni|iany  the  cilian"  nerves  even 
up  into  ihe  cornea.  Berber*  luontious  Pomvi.  Ayres.  Alt.  Btilling.  and 
others  as  having  met  with  similar  changt*  in  tht-  ciliary  nerves.  S<.>  tju*  a^ 
my  ^1^vn  cx}>cricnt.v  givs.  I  have  not  noti«'^  the  altaence  of  iDdammatory 
change*  alxnil  the  ciliary  ner\-es.  Tiuse  eyes  iiave.  as  a  geneml  thing, 
audet^mo  violent  intlantmaiioD  in  evvry  [an.  and  tbeiv  is  absolutely  no 
tvasi^n  why  the  ciliaiy  ncn-is  r'h>>u!d  t'Staiv. 

Mkvm'n  and  Knmpf'  pubHshrtl  the  t.-Il-'wiug  exi>erimeDts.  which  they 
lvgai\U>.i  a*  tvidinvV  in  lavor  of  tiic  cilia!y--nTT\-r  theory.  They  drew  ont 
a  jx^niou  ot'  the  iris  in  a  rabbit  anil  »lr»j»[«iil  v.\:-a  it  a  lew  dro}.«  of  esence 
of  mii^itanl.  Violent  innvtionoi"  this  tyi  wa.- H'^-a.  assodatt-l  with,  at  fira, 
aiuer.i:a  :ii  the  #*\vihl  eye.  iV''i'owe(l  by  :E;tv-:^n.  If  they  tnated  the  iris 
n  jxairtl'.y  with  the  m::s!anl  i:-™:ih.\.  The  hyi'«*mia  lasted  an  boar,  and 
r.r.A'.'.y.  ^^n  the  followir.;  liay,  hyiv.r»E;-.a  ■■:"  tbr  irs  and  ol<-udiog  of  the 
ao::A-::s  hr.mc^r  weiv-  a.-ud.  If  tiiny  ?■.;';« irutid  (liier.  annnia  of  the  first 
(■yt  an.i  hvjxrmiia  o:'  ihv  siw^kI  fve  wirt  ■.tijtri-td.  Tbene  if.  however. 
as  1V.::>  hir.a-.-.n  say*. tvv-  r.:;;;-r. !>.:::;:?'  n  ■  :"  ":._vy«*nija  with  indamnution 
!.■  s^l.w  -.i  :o  l.vk  i:ivr!  ir.t«  ixpir-r.'j^=;s  i?  <spt-.-JaIiy  «4ivincing  iroa 
i-.-.y  ".■•  -:  .:'  v-;tr.  Ir.  ttr.tr  w-r,;*.  :!-...:>  [~.  ^-arcf'y  any  patholofiral 
.i  ?■:•'■.•  :  :■  >.:■>!•■.-.  ;.■.  KrA"..  a  iv.  i  :.7.i.::.v:j,:  ■?..  a  tiifeTvac*-  o:"  n:'od:ii.>B 
■.■.;■  ■..  'v:.  . '..  \^'.:::  '.  -j  -t*  ; :'  :..-.  y^.*  v.:  .^.■>  :?>;?:. 

7:.-,    >:.'.'•■.''.   , :' s^r.Tv.:'-:C:.    v-:-:.:>.i'.7.:^ --as  i:'y  lil^^raswd  "i-y  Mauth- 
r.-.:.'  .  :.:  :r  :v,  :':  .'/  st ::':•'.  '.  :■■;  . :  :;■:  ■■   -s.  ::.:  V;-:c:na  p>:Vi*-;-r  liavis 
i  .. ..     :   ...y  ■>.:'! -.  r<  i^  .'.:^  ,i:v  ?\    :  .'.  .''::-7  .r.-_;i:  ."■    :>  ':.>i-'n"  with  a; 

v;^  :   :.:■     .-.-.s  .'o  >■<*■.":■    :' ;,      :i.'.:    c-     ■^^    ;  ^y7,',pi:;.-.T:'.- ..■.-titl.alm-j, 
. '.'    •■:' ^.\ '.'.z  ■"■    '■•  ■    ■.'.>«r-.''      '.    T~." -1.  .•^.        \1.~  ■.'.~i.   Ui-    ;i«J-ViS*e. 
M:  -  ;.."-■  v>  !,i"  ::-,    :T:.  ......f  -    .T'—<r.  ^Zi-r:  .:\z   '..  I-jv  i-^jt;-:'!  il" 
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least  tenable  of  ibe  tlicories,  waA  ooiiawjucutly  lays  upon  it  very  iitUe 
stiy:^  fii  diiwust«lng  the  optio-  and  (■iliarA--iif.rvt^  tiux>ricH  hU  tirgu incuts 
are  charu^teriKed  ratlier  more  by  (li|i](>nin(-y  tbnii  by  a  pronounced  ituli« 
vidtial  opinion,  for  lie  aminiit-i  btrn^If  to  neithw  oi'  the  two.  "  We  bave, 
on  tbe  whole,"  bo  says,  "  uu  right  to  ask  wUetb«r  tlie  sympathetic  nffectiou 
is  tranBmitted  along  the  optic  uen-es  or  along  tlie  ciliary  nerves ;  nor  can 
we  aek  whttlier  |}ie  trausiuiiwion  lakes  plaee  aloof,;  om  ]iatli  more  froqucutly 
tliau  along  tlic  otEicr,  for  the  transmission  may  be  efTcc-li'd  in  butli  ways." 

Not  long  after,  the  old  Mackenzie  lleury  wa$  revived  by  Horner  aud 
Knie«,'  aud,  vbUe  t-onvini-ing  some,  it  Had  th«  hi>altliy  eflcct  of  8tiiuit- 
UlinR  inqiiirio*  in  this,  probably  Uip  darkest,  field  in  eye  pfttliology.  The 
revival  of  this  theory  was  ihc  ifsiilt  of  an  olwervatioD  by  Knits'  in  the 
case  of  a  girl  nineteen  years  old  aOected  M-ith  iritis  eeroaa.  In  tiie  left 
eye  there  were  de|»oeits  about  ihe  size  of  piiis'  bEitdii  on  Uie  membrane  of 
Desceniet.  Nothing  of  the  fundus  c>oald  be  soon  with  the  ophtbalmoBco]>e. 
She  counted  fingers  at  a  distance  of  six  l«eL  In  tbe  right  eye  IhLTc  were 
slight  deposits  in  the  lower  half  of  the  wmca  about  DesL-emct'a  niirmbruue. 
The  corpus  vitreum  was  clear.  Tbe  papilla  was  marUwUy  rx^il  and  soniu- 
wtiflt  fo^gy.  There  were  no  synMbis  on  either  side.  The  puticut  was 
seized  with  violent  brondiitis,  and  died  soon  aA«r  from  gangrene  of  the 
]un>^  From  Bcetions  made  th«  fuUuwing  was  noted.  The  entire  iris  waa 
infili.mt(.i:]  with  ruimil  cell*,  ns  were  al*o  tbe  ciliai-y  body  and  tbe  cborioid 
QA  far  as  tbe  optic  nerve.  The  latter  showed  neuritis  and  celbinfiltmtion, 
which  continued  into  the  orbit  and  as  &r  as  tbe  chiaem.  At  this  point 
the  pial  ghcath  of  the  neiTe  was  markedly  inllltraled.  This  condition  was 
present  in  both  eyes,  and  in  conse«juenoe  tbe  idea  suggetncd  itiielf  lliat  be- 
tween the  two  eyes,  affected  alike,  a  channel  of  eonimunieation  through  the 
medium  of  tbe  optic  nervei  might  exist,  particularly  as  sym{)adtetic  iu6am- 
mation  ueiially  makes  it8  appi-aruD(.'«  under  tbe  garb  of  iritis  Kcrusa  and 
pniuonitory  piipillitiB. 

Knies  concbidcd  that  the  inSnmmation  had  travelled  from  the  originally 
injured  eye  up  its  optic  nerve  to  the  cbia&m,  across  the  latter  to  the  other 
optic  uerve,  aud  from  there  down  to  the  tellow-eye.  Homer  aud  Kniea 
thought  tliat  they  had  fbiiud  stitl  further  foundation  for  their  theory  when, 
after  injecting  a  eolored  fluid  into  the  subarachnoid  sjtace  of  one  nerve,  the 
Quid  vras  found  to  bave  forced  its  way  through  the  chiasm  into  the  other 
nervi^-sheatb.  "The  patbolnf^ico-auatomital  fiict  and  the  cx[K^nmcnts  will 
at  least  jiietify  us,"  says  Homer,  *'  in  explaining  the  trauEmission  of  the 
sympathetio  process  as  having  occurred  through  the  lymph-spaces,  and  we 
ongbt  now  to  aliandou  the  iinoertain  tield  of  reflexes,  vaso-motor  disturb- 
auvcs,  and  neuroimtbic  iuflitunnations." 

I  cannot  agree  with   Ivuies  in  thinking  that  sympathetic  ophthalmia 

'  H'UWT  uftd  Kni«.  CMTMpontJeni-Blalt  fflr  SchwMMr  AeRt«,  ix.  Jalu-g.,  1879, 
io.  21 :  ITaboriynipDtbucbv  Augun«ntBOnduiig,FMtsohr{ft  fOrProf.  Homer,  Wiwbwlftb, 
91. 
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WHt  frtfModjr  Baka  its  afpaianoeaader  the^tbafivaM  iritii; 
wUelbe  tarn  npvttcd  ia  «  Talvlile  ods,  W  Is  bm  jnrtil 
tint  tbe  iribw  pmaed  from  ooe  ^t  to  thr  otbtr  I15  wmj  oT  tbc  aftie  aemSr 
amfiy  beetiw  the  pid  ikMh  of  the  optie  MR*  on  bodl  «da  was  inil- 
tntedwitbcdi.  Ilicre  m*  ben  a  ckmr  biMiMy  of  icacnl  hfcrtion  ;  and, 
fintlkCfifiafCk  aeToaB  iritis  ie  oot  an  nawwaw  fiatan,  bdJ  ta  bum*  cmso 
it  is  depvnilcot  npoa  cuortibalia— 1  infettioa  of  aoBw  kind  or  olbv,  tntder 
vhicfa  limiiiiniaiiiia.  ao  doabt,  tiba  opiK  dotc  ob  bmb  ads  anwld  Aow 
erideneM  of  inflaiBiBBtaoa  aa  mil  aa  both  txido.  Tbov  »  bo*  a  parririf 
of  nasoo  hen  far  aot  bdierio^  llai  the  iiiflaBiiafwii  fiist  atiacttd  tbc  im 
IB  boib  er*--  and  iavolv«l  tfaa  opbe  nerre  fwawUrity. 

Ib1««1  tb«ai^9Mt«Ba|^TaatiIlfiutherbBpctaBbrdKiflamdMaar 
fiadlcB,^  Befiin,*  and  Leber.*  These  time  advanced  the  opiiuuii  that  the 
iiai  BMnir^MiiiaiiiiiaiEiii.  Hwlhrnii  iIbii  Ihti ilieniiir  iiillaiwiMwl 
era  bhA  nii  i^cm  an  infae^cMH  baaia.  Htn- all  apecd  aa  to  theBatanof 
tb«  ophAahiHa^  thae^  they  did  aot  cateftaia  the  aame  opiaioa  at  rcgndi 
the  mode  of  txntmamMm. 

SoeUeo  beU  itmt  it  was  a  b|i«Ac  fnflimnaHoii^  melaalalic  in  nature, 
^tet«  the  organtMiM  vete  pcoaiiatH  adaplwl  to  the  chari(ndal  tuane  a»l 
Were  Craaanuttcd  throogh  the  lrniph-#|»«a  of  the  opbe  nerve ;  and  h» 
WBC  00  ID  aty,  **  if  llus  tfaeoiy  of  Jiifaiiiicn  ia  the  tnie  one,  the  only  patb 
fiir  the  trawniMkai  of  the  orgawaaas  ia  Ike  vftie  mrttk  The  riliaiT-nenrr 
theotr  is  devoid  of  anvthii^  like  connncing  peooC** 

Brdin  cpBtendBd  that  a  pottioo  of  the  iBflaaaBBlorT  praliM-u  of  the 
first  dig«a8id  *ye  was  taken  ly  into  the  geaendeiwhtioa.  Hicse  pmdiu4i 
can  remaia  anrwhav  gtationary  in  tike  otfuaaak  witiwat  fnrUia-  devcU^ 
OMSt,  wnplr  becnase  tfaer  do  not  find  the  conditions  suitable  for  ihdr 
nntiitioii.  If,  bowerer,  dbejr  get  tato  the  c^iUarr  R^cb  of  tlte  uveal  traiH 
<^  titt  othrr  ere,  Atj  there  find  nrensatanees  aaalogoaa  to  tbc4r  inotlur 
toil,  and  thcT  develop  and  give  rise  to  inflajnmalion. 

Bertie's  hypgtlicaia^  that  the  ■■*— "■ — ^'—  is  a  sfiecific  melaftatic  vot 
aod  irsnsmittrvi  ihflOD^  the  Uoad-TCBBafc,  0|iet»  ap  the  posttbility  uf  ia- 
ftamnutnrr  a[^ieaiaBcvs  ia  other  part*  of  the  bodr, — a  condition,  faiiwevcr, 
vhicfa  is  ne\-«^  prnent.  It  is  tilt  adMr  qr*  nktne  wliidt  becaoaua  lorolnd. 
Socfa  aa  bTpotbeais,  then,  is  tOHftile  tmly  if  m  N^tpoee  tliat  the  oinHrinD 
and  dnmlatkn  in  the  ere  dtfier  from  tbu«ie  of  thv  tv*t  <if  the  l<ody,  iliat  tlv 
ajc  paaMeaei  unM^ne  cooditioas  for  the  ^n^wth  of  lower  orgaaisa>»,  and  tkl 
Am  or^pauSBM,  ia  ouHcqaeaGe,  can  aitaia  their  grunth  in  iIk>  s»i>nd  rte. 
and  noirhcn  tiae  in  the  bodv.  We  have  no  t^ht  tu  as»uiu«  tliis  ]*«i- 
liaiity  tor  the  nnrulattua  in  Uk  ere  b  nmtnidiatinrtioo  to  that  of  the  Rft 
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of  tiie  body.  The  mere  fact  that  the  other  rr**  aloiw  is  ndarkeil  jiifitifieB 
us  in  concluding  llint  ttie  cause  niiist  be  a  Iwal  tine,  ity  far  the  greater 
number  of  s>-m|MitMie  eyc-troiibles  ar*  eauMnl  by  th*  cnlffluce  of  foreign 
bodies  Cttiiical  experk-nw  ^Iiijm's  us  overy  day  tluit  wounds  resulting  fmui 
infMlious  foreign  bodies  cause  llic  must  violent  iuHaiiimntiuiis,  aud  that,  uii 
tlic  contI'a^^',  wunitdrt  that  arc  ase|itic  result  in  eompiimtivi-ly  littlo  diMiii-li- 
ance.  It  may  be  well  hi'rc  to  wfor  t^>  some  Gstiiepiiiienls '  of  my  own,  re- 
ported a  few  yiairs  ag(»,  which  have  a  bmrinjr  ii|i<hi  tins  iisjiwt  of  the  HulyecL 
After  steriliKiug  a  caturacrl-knifc,  I  miulf  un  iiH'iiiitiii  at  tlic  up^xr  lH)rderof 
the  oomea  of  a  rabbit  alioiit  half  an  inch  below  ita  junction  with  the  Bclera. 
I  pfls^  the  knife  into  the  irk  nnd  cut  upward  entirely  through  th&  oorn^)- 
sclciuljuuction  as  liir  as  the  ciliary  region,  and  iu  t^vcrul  iuauiiicx«  iuto  the 
latter.  The  ciTuen  hcnlcd  up  promptly,  a^  did  uli^o  the  iris,  tlu*  liculiiig 
|)r'icf!*»  in  ihe  latt'.T  Ix-iiig  i-xactly  similar  U>  ihat  afti-r  a  i*iice<.'.-*3fiilly  imr- 
formcd  irjdcdomy.  The  me<liii  remained  clear  thrnnghoiit,  and  not  n 
Bymptom  of  cycJitis  followed  iJie  nperation.  Naturally,  for  thirty-iiix  hours 
after  the  expcrinifnt  tliere  were  some  eligiit  i)liotoi)hi>l)ia  and  liicrymation  ; 
but  these  Boon  paseed  away. 

Leber  has  nhown  coDcluaively  that  aseptic  foreign  bodies  may  remain 
in  tlie  eye  iudeluiitely  without  giving  rise  to  inllammatory  ayraptora*. 
Knapp*  h««  |H-rfonncd  u  Mxiia  of  es|)fri racntg  which  have  similar  weight 
in  tins  cotiiicction.  Ix-bcr' cxprtw*i'(t  InmiEiell'  ntin'servcilly  iu  fiivor  of  the 
infections  onti[in  of  »ympnthotic  ophthalmia,  and  thinks  that  the  optic  nerve 
is  the  channel  of  communication,  and  hence  that  the  disease  sprtwis  through 
conliuiiity  and  contij;iiity  of  tii^ue.  In  typical  cases  of  sympatlielic  irido- 
chorioiditifi  we  have  a  condition  of  septic  iufeetion  coming  from  witEiout,  so 
that  tiie  disease  to  a  certain  extent  rivsemhW  the  erysi|»elatonfl  procowt. 

So  far  a«  I  ran  learn,  Maats,'  under  Dondei-s's  dirpctiou,  firwt  made  e.t- 
perinicntti  with  the  idea  of  producing  nympiithetic  ophthalmia  in  animals. 
In  several  nibbitt;  there  was  produced  a.  penetrating  wound  of  the  ciliary 
region,  in  others  a  foK-ign  body  was  introduced  into  the  eye  and  allowed  to 
remain  tliere,  and  in  a  ttiini  eeries  a  ibread  was  drawn  thmiigh  the  eye. 
Violent  reaction  followed  in  every  caatr,  showing  iteelf  generally  in  cyclitia. 
Reoovery  oociirr«<l  in  .■uinio  of  the  aniiiiid-'*,  exudatJriii  into  the  vitreoii>'  ImxIv 
and  IfUR  and  eloudliij;  were  uotict-d  in  other**,  luid  in  two  casen  there 
wus  piithlsiit  biilhi.  Mants  cxixrimentod  for  ten  weeks  without  obtaining 
anything  but  nej^iive  rc«ilts.  The  eve  which  was  not  cx|)erimente<t  on 
rciiiainL'<l  perfectly  healthy,  and  tlie  ophthalmoscope  failed  to  reveal  the 
slightest  indiealion  of  eynipathy.  The  stme  ex{>erimenta  were  afterwards 
re|)cat€<l  by  Snellen  aud  Kosuw,  but  without  any  jKwitive  results. 

'  Kandolph.  A  Contribution  to  ibo  Pathugi<iiula  of  Sympftthotlc  0]tlitbalrnla,  Ar- 
chives  of  OpIiLtiiiliuolo)!;)'.  v<i!,  xvii.,  No.  1. 

»  Knapp,  ArchJTMiaf  Ophthalmology,  toI.  iv. 

*  LvlMr,  AnrLiv  fOr  0|)hthalmo1of;i«,  xxvii.  I. 

*  Moau,  quoUxl  l>y  M<>or«ti,  l7<.'Ur  ByinpuihUcIie  QMJclituitdruag^ii,  Berlin,  1$89, 
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Of  all  the  experimental  work  on  this  sulgect,  t\ 
Deutschmann  '  has  probably  attracted  the  most  wide-e 
his  results  have  been  r^arded  by  many  ophthalmolu 
question  beyond  a  doubt.  The  earlier  experiments  ol 
mode  with  the  spores  of  the  Aspergillus  fumigatus,  and 
repeated  injections  of  a  suspension  of  these  spores  int 
of  a  rabbit's  eye.  In  this  manner  he  produced  symps 
tlie  other  eye,  the  inflamioation  showing  itself  not  onli 
but  also  in  an  inflammation  of  the  chorioid  extending 
body.  Under  the  supposition,  however,  that  the  infii 
in  this  war  was  the  effect  of  chemical  irritation  (ina 
of  the  aajiei^lluB  did  not  spread  and  no  other  organ 
near  by),  he  injected  croton  oil  into  the  eye  of  the  i 
result.  In  all  the  successful  experiments  the  pathol 
amination  showed  purulent  infiltration  of  the  infected  ( 
and  infiltration  of  the  optic  nerve  and  its  sheaths  ;  th 
up  the  optic  nerve  to  the  chiasm,  spreading  in  a  mi 
degree  over  the  pia  mater  of  the  base,  and  then  passed  < 
optic  nerve,  increasing  in  intensity  as  itneared  thesecoi 
thing  he  found  the  orbital  tissue  intact,  except  where  he 
the  subconjunctival  tissue  at  the  inoculation.  From 
eluded  that  from  an  anatomical  poiutof  view  the  optic 
in  the  case  of  a  rabbit  resemble  those  of  a  man,  and  in 
alike  when  inflamed,  certainly  when  the  agents  pruduci 
are  of  a  chemical  nature. 

Particles  of  copper  and  iron,  even  when  aseptic,  if 
eyeball,  can  bring  on  inflammation  by  simply  tying 
delicate  tissue,  but  such  an  inflammation  generally  ren 
and  if  it  shows  any  tendency  to  spread  it  indicates  t] 
toria  passed  in  with  the  particle  of  metal.  Inasmuci 
which  enter  the  eye  in  the  esse  of  man  are  infected, 
irritation  is  rarely,  if  ever,  concerned  in  tlie  prodiici 
ophthalmia  in  human  beings,  he  resorted  to  the  pus  < 
ot'ulating  material.  He  chose  this  organism  berause  1 
wi(le-?pr(«il  existence  it  would  be  more  likely  than  otl 
^iiuvnutl  in  the  production  of  symjiathetic  ophtbaln 
cort'us  ]tyo{;('iie9  aureus  and  albus  of  Roseubaoh  were 
He  injix'tpd  a  dilute  suspension  of  these  organisms  into 
of  thi'  rabbit';?  cvo.  and  produced  generally  chronic  iri 
piinilent  infiltration  of  the  corpus  vitreum.  He  in 
two  dmps  of  the  siis])ension.  The  infected  eye  usually 
bull)i.  Someiimes  rupture  of  the  eyeball  occurred,  thoi 
he  tried  to  avoid.     Twelve  hours  after  the  injection  of 


'  DeutM'hmnnn,  Archiv  fiir  Ophthalmologic,  xsvUi., 
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eoiuetimes  earlier,  if  the  m«lia  were  m(«ierately  clear,  Dt-utschm:inti  nh- 
scrvuii  a  ourkixl  swvlliug  oi*  the  t)(>tic  pupiUa.  In  all  thcac  uukk  where 
suL'li  a  cuudition  wtw  m.vii  tliv  iiii<-ru»ix){ii<;  <rxaiuiiiatiuii  vould  rcvenl 
abiindnDt  iiiHltmtiou  of  the  i)n;villa  with  puS'CcUg,  and  this  condition  vrta 
si\fo  seen  in  the  adjacent  ehorioid  and  vitreous  body.  When  the  exiKri- 
meut  was  succc^ful,  inflammatory  changes  would  be  discovered  %vitb  lUb 
opLUialmoBcope  in  the  optic  nen'e  of  tJie  seoond  eye,  niid  generally  nt  a 
period  ranging  from  five  op  six  (lays  to  two  or  tlii-eo  wcekit.  The  pnpilla 
of  die  KVnipatliiiing  eye  uoiilil  lie  very  reel  am)  pnmiinent,  and  the  lilood- 
veseels  dilated  and  tortiioiis.  The  edge  of  tlie  iKipilla  was  swollen,  and  the 
siil)stance  of  the  jtapilla  cloudy,  so  tlmt  tlie  vessels  niuning  over  it  would 
appear  veiled.  The  adjacent  retina  was  cloudy,  and  the  iris  rigid.  The 
pupil  was  narrow  aad  irrtgulai',  but  there  were  no  well-marked  })osteri«r 
Byn4-diiic.  The  uitimaU  died  of  gtnicral  inflx'tiou  before  tlie  outbreak  of  a 
typieal  eyclitiit.  There  was  no  nicuiogltiM  pre«cat.  Uo  thought  the  pre- 
mature death  uf  tlie  auimal  was  the  rcftson  why  eyaipatlietie  disease  fiiiled 
to  appear  iu  the  secoud  eye  ;  in  other  words,  the  orgaoisms  did  not  have 
time  to  reach  the  seeoHd  eye.  If,  Iheo,  he  eotild  short«n  the  path  which  the 
or^ni^tiiA  toitU  in  tlivir  journey  to  the  anterior  portion  of  the  uveal  tract  of 
the  second  eye,  he  woiihl  V*  able  to  prodticc  an  iritis  bctfore  the  death  of  the 
animtil.  and  woiiUI  have  proveil  that  hod  the  animal  lived  long  enough  a 
sympathetic  iritis  would  have  ileveloped  itself. 

For  this  purpose  he  made  the  following  ex|)er!iuent.  After  a  tenotomy 
of  the  aiifterior  rec(u.s  n>iiii)cl(?,  he  {lassMl  in  a  delimte  blunt  in-strument  and 
pulled  forwanl  the  optie  nerve,  which  he  eevered  iin  close  a»  possible  to  the 
optic  foramen.  Into  the  cut  end  he  injcctt^d  n  very  ^niall  qnnotity  of  a  sus- 
pcDsioD  of  thi!  stiiphylwoeciis  aureus,  tictl  up  the  cut  end  to  pre%'ent  the 
escape  of  the  fluid  into  the  orbit,  and  tlicn  replaced  the  parts.  On  the 
thirtl  day  he  established  the  existence  of  iritis  with  hypopyon,  and  the 
niicroacopic  examination  showed  purulent  infittratioD  of  tiic  iris  aud  ciliary 
region.  This  proved  that  tJie  micro-orgUDltMi)'*,  when  they  liavc  time  to 
Hpiiiid  iu  tlie  slicaths  of  theoptJc  nerve,  jw**  ilowu  into  the cyehnll,  causing 
inflammation  all  along  their  course  and  involving  the  entire  uveal  tract  of 
tiie  serond  eye. 

There  eeem  to  be  two  routes  which  the  orgaaisme  take  on  leaving  the 
optic-nerve  end  of  the  seoond  eye:  they  may  fssa  out  from  the  paptUa 
through  the  chorioid  into  the  iris;  and,  when  tlteehorioid  is  not  bo  much 
affectctl,  they  i»tts.s  rapidly  I'orwanl  through  titc  vitn-ttus  body  to  the  zonula, 
and  thvnecto  the  iKMtcrior  surfiiceorUic  iiU  and  ciliary  body.  J^utwhniaun 
found  the  orbit  in  tti«»e  cx|KTiinHils  absolutely  iutnct.  The  microscopic 
raamiuntioQ  showed  inflammatJin,'  elmnges  not  only  in  the  infected  eye,  but 
also  io  the  optic  nerve  of  this  eye,  and  these  changes  were  found  throughout 
the  nerve  up  to  tlie  cliiaam,  and  in  the  chiasm  aud  down  the  other  optic 
nerve  to  the  fellow-eye,  whence  he  concluded  tliat  the  optic  nerve  aud  its 
)K6eQl  the  road  over  which  symijathetic  ophthalmia  travels. 
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Till-  orgniiiHinit,  Dt-iitHvlininnn  sava,  work  tlieir  way  forward  against  tl» 
lympli-^ivaiii  thnt  flon'tt  from  tlie  brain  tluwa  throtigli  tbe  Htieaths  of  ilie 
optic  ner\'t-.  nnd  tliey  niiike  pmgrcss  liy  naisoii  of  n  t%rtaiii  iinjMrliin  which 
cuDue  from  tlieir  ovtd  (^rowtli,  as  wctl  as  from  tlicir  power  of  8[>ontaneoua 
inovi'tiiciit.  In  this  nmnopr  thvy  reach  the  base  of  tho  brain,  wliere  they 
arc  swept  dowu  by  the  lytupb-tJtrcam  into  tbe  sheaths  of  tUu  opposite  oplic 
nerve  aiul  thus  WMi-h  ibc  seooud  eye:  this  movement  ou  the  jart  of  the 
lympb-Etrism,  lie  tbiuks,  cxpliiina  why  iIk  urgnnUiud  do  Dot  ^pi-eud  tbem- 
eelves  over  tbe  Ixani  of  the  bmiii  and  pn«liicv  iiK-[iingitJ«.  He  found  oo 
chauj^ea  of  any  signifimncc  in  thp  dliarf  ncrvt'ji,  mid  docs  not  think  tbe« 
oervcs  are  conceraed  in  tlie  production  of  the  di!«ea«e. 

In  L834  Alt'  coDtribut«d  the  following  accoimt  of  some  ezperiiuails 
made  on  animals.  After  drawing  a  thread  aauiratei]  in  croton  oil  Ihrougb 
the  optic  nerve  of  a  rabbifs  eye.,  Alt  notloed  on  the  fnurili  or  fiflb  day 
a  iieuro-rtliniti!!  iu  ttu;  other  cyu.  Tbis  neiiro- retinitis  diitapiwarpt]  alW 
■  week.  Wbt-u  hu  injix-a'd  a  putrid  solution  into  tbe  eye  of  a  rabl>it, 
panopbtlmlmittM  followwl,  and  at  the  same  time  oo  sympathetic  proceas  was 
not«l  ID  t)ie  otii^T  eye.  He  then  injected  a  few  drops  of  nn  infusion  n[ 
Abnis  precfltoriiia  into  tbe  eyeball.  The  aniiii»U  died  generally  iu  three  or 
four  Jay&.  One  of  the  animals  showed  ou  the  tliird  day  a  well-marked 
neuritin,  which  di^ppcared  in  a  fcwdnys.  On  injecting »om«^- of  thU  iiifufiion 
into  tlie  hfl  cycof  a  rabbit,  jmnophthalniitia  resulted,  and  on  the  tbipd  day 
episcleral  injection  in  the  fellow-eye  was  observed.  The  iris  becanw  h_\  per- 
icmio  and  swollen,  the  pupil  was  iiarraw  and  oontaioed  exiidatee.  I^ter  a 
genuine  plastic  iritia  followed.  Tlie  patliolo^leo-anatonitcol  exaniiiiatioo 
revealed  cronpona  exudation  in  the  coata  of  the  infected  eye,  together  with 
infiltration  of  the  papilla.  He  found  die  orbital  tistiiie  which  surrounded 
tbe  e^'cball  and  tlie  optii;  nerve  ah»  in6llniied.  Iu  the  seivnd  eye  Ah 
found  a  croupous  exudation,  neuritis,  chorioiditis,  and  Bmall-cicU  infilcra- 
tion  of  the  sheaths  of  the  optic  nerve.  Th«  dliary  n^rvM  were  sound. 
Alt  conclude  that  iu  tbia  latter  cage  the  iuflammaliou  iu  tJie  8(.>cund  eyt 
passed  over  direi-lly  froni  tJic  infected  eye,  and  thai  tbe  track  of  tjiis  iufiuu- 
mation  u'a.t  along  tbe  nptln  norve  nod  its  elK^ths. 

Two  yeant  later  Gilford'  atteniptMl  to  t^otiRrm  Beutschnmnn's  work 
by  a  similar  fenen  of  ex|M'rimnits.  He  performed  seventeen  experiaienti 
with  tlie  pua  organieni,  aud  in  not  one  wilh  he  able  to  produce  a  8yDi]ia- 
tbctic  influHiriintion  in  the  other  eye.  In  the  Iniected  eye  violent  intiamnia* 
tion  invariably  foUowetl  the  injeotion,  and  the  eyeball  eventually  uudtr- 
went  phthisis.  In  three  enseti  panopLthalmitiK  and  rupture  of  the  glohie 
happened.  The  microscope  usually  ii-vcaled  a  purulent  exudate  filling 
up  tbe  vitreous  body,  smnll-o'll  inRItiiition  of  tlie  rt-tiua  and  chonuid, 
and  the  physiological  excavation  lilli'd  with  on  cxutlnte.     He  found  the 


'  Alt,  AmeHenn  Jauranl  «f  Ophtliultnolo^^v,  Ka.  4,  tSU. 
*  Oifbrd,  Arcblv«a  uf  Ophiljitliriolo^-,  vul.  xr.,  1866. 
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)ymph-»pucos  of  tlie  ccntial  caaal  of  tbe  optic  nerve  aod  also  the  lyniph- 
gpiu'es  aixiuiid  the  smallvi-  vfie«ls  stopjied  up  with  leucuuvb^  ior  u  ^hort 
dietanc*  beyond  the  eyeball,  and  next  to  the  eyeball  iuflumnmlion  of  tlic  pial 
aihl  iliiral  sheaths  wan  fleeii.  Th«  orhilal  tlti»up  nvav  ihc  cyt'  wiiit  iiini'tifctly 
iiitilti-ntMl.  Ill  a  few  ca^es  there  wom  a  .-flight  icidHmuiiitork'  cxikIuIc  in 
the  iutt-niiiriaa]  Kiiacc  ui-ar  the  eyeliall.  The  Bi>ooncl  pyr  rejiiained  uornial 
in  even-  case,  timugh  iiitmtinn  ih  made  of  a  very  slight  h>T>enemia  of 
the  papillu  cMNnirring  in  two  coses  and  disappeariug  completfiy  in  a  lew 
dam 

Giffupd  found  organisms  io  the  vitrtwiia  hody  of  the  first  pye,  Iix-atwl 
gcuci-ully  Just,  ill  fruiit  of  the  pupilla  and  iH'hiod  the  ztjuiila,  and  he  was 
never  iihlt'  to  find  them  Ix'yuo'l  the  lxMt4>iu  uf  the  phydulogii'^d  exaivntion, 
nor  til  deniuiDftnitv  any  ruiiiid-<.-elt  nifiltnitiuu  of  the  wntiiii  <uii»l.  the 
sheaths  of  the  optie  nerve,  or  tbo  orbital  ti.-<8iio.  Failing,  then,  tooonlirm 
Beuteeh matin '^  e:(|)ei'iRients  with  tlie  pus  organiBm,  Gitlbrd  instituted  a 
new  aeriea  of  cx|iennieiit»,  using  the  aothrax  bacillus.  Out  of  twenty- 
livf  exj>L-i-lnient£  lie  stK^'eeclctl  iu  nbtaiiiin^  a  |HJsltive  result  In  three  easc.4, 
and  in  thc<s4>  three  cases  lie  found  the  i^aeilli  generally  in  ihti  [terlchonoidal 
Bpace  of  the  second  eye. 

A  drop  of  water  containing  a  particle  from  the  surface  of  nn  old  anthrax 
culture  v/aa  injected  Into  the  viti-eoua  IkkIv  near  tlie  ^tapilla,  alcove  and  a 
little  tu  tbo  outer  side.  The  next  day  the  uptio-nerve  E'xeii\-atiou  was  filled 
with  an  exudutiou  whiL-h  ntrL^tchid  out  in  the  direction  of  the  Hclcml 
wouml.  The  left  eye  rcmuiiK-d  uormal.  The  exudiitiou  contiou^.'d  to  in- 
<'rcMe  in  the  luuciduti'd  eye  till  the  thlnl  duy,  when  it  npjx^irtKl  todiminlBh. 
The  otiier  ey«  reinnincd  normal,  and  the  rabbit  showed  uo  general  si'mptoms 
till  nearly  three  M-ceks  had  elapsed,  Avhcn  it  died  of  general  inleetiou.  The 
niicro6copic  examination  showed  bacilli  spariu);ty  prc^'Ut  in  all  the  blood- 
vessels. In  the  Inoculated  eye  the  bacilli  in  tliir  vitreous  body  nearly  all 
showwl  --ilgnH  of  dlBlntegnition.thl.'^  condition  iniinifefttin[T  itself  by  the  diffi- 
culty in  staining  the  hucilii.  Iu  the  centml  optic  canal  the  hncilli  otaintxl 
iiregularly  ;  iu  the  aoialler  vi'sselfl,  however,  they  were  very  uumeroue  and 
were  well  stained.  The  bncilll  extended  aloitj;  the  vessels  to  the  posterior 
jiart  of  the  orbit,  and  these  wer&  the  important  points.  The  bacilli  were 
al^o  present  in  the  craulal  cavity  oti  the  surfiicc  of  iho  pia  covering  the 
crooial  portions  of  botb  optic  uervee  and  the  chiuaiu ;  also  in  the  later- 
vogitml  ? pace  of  both  nerv<it,  incn^afilng  in  quantity  townrdn  the  cyelwlla 
to  the  point  whoi-e  tlie  s|>ncc  iK^ins  t>>  niirrnw,  whence  the  line  of  bacilli 
tajK-rc*!  rapidly  out  and  dij*3ppeared  in  the  right  eye,  Iwck  of  the  peri- 
chorioldal  space,  and  iu  the  <.»ther  eye  the  line  of  bat-illi  could  ho  clearly 
tmctd  Ibr  u  short  distiui<-o  int*i  this  sjjacc.  Tiic  inner  layers  of  the  diirsi 
siteath  were  densely  iafittmtcti  n-ith  bacilli,  particularly  near  the  f^tohcs. 
They  were  frtie  on  tlie  Burfiit*  of  the  pin!  and  ai-achiiuidal  ^licntlis.  In  tJie 
subvajfinal  9|>iice  there  were  nioru  baeilli  in  the  second  eye  thau  in  the  first, 
though  Uie  difference  waa  not  great. 


7fiO 


8\1IPA'niEnO  OPBTflALHU. 


lo  tb*  ittmKl  experiment  the  pt^ills  for  die  first  thtw  d±v*  wm» 
coacwkd  by  an  exodatioa,  just  as  in  the  fint  cmbl  Tbt*  conditioti  i»r> 
Mltd  tai  dK  iniml  «w  killed.  Uicneeopia  auunatioD  shoircd  bacillj 
and  exudaDoa  in  ifae  vitnmus  body  atid  along  tbe  centnl  Tuaxb^  aUi)  in 
iIm  •^HHTapnal  apMX  poMsrior  to  the  |x>int  wbere  the  oeaml  veaaefe  Wve 
^  BV1V:  Im  ifae  cndaJ  cavit>'  in  front  of  tiw  rhiana  and  between  tbe 
op6e  neme  hidlli  and  exudatioQ  verc  to  be  seen.  BetT«eo  tiie  sbeaihs 
aad  in  the  innrr  layers  uf  tbe  diiml  sbeath  the  bncilti  w«rf  prfrtont  !□  larpT 
a«utiut«  than  in  th<>  first  case,  and  tliere  was  about  tbe  same  qoautity  Id 
nf^  Ako^  the  ocntral  vein  \iw  bociUi  wvre  Itii^  id  cncb  manes  that  ia 
toakitig  «<L-tiuo»,  GiSbnl  inyit,  tbvy  vcn.'dusplwt'd  by  the  knife  and  appeared 
a?  though  vritliin  tlie  walhi  of  tbi-  vi«ec-U  ;  but,  nitb  tbie  excepdon,  be  s«yis 
in  iK>  fort  of  eye,  oerv-e,  orbit,  or  oliiasm  wen  fuogi  to  be  found  iu  the 
Tmnrlit  This  uakw  it  probable,  he  Ihiiiks,  that  no  general  iufntiaa  had 
lAken  plac«  wbcii  iIk'  tuiiiual  was  killed. 

The  third  ('X)HTiiiH-nt  n'^unhM  iu  {to  general  ftaturee  tbe  first  two, 

though  Ui«  Miitiiid  dinl  of  meningitis.     No  abuonnal  oooditaon  of  tb» 

fel]ov-«y('  wa»  fviT  <)t)Kor\'ed  with  the  f-phtbalnioscope,  and  inieruBoopically 

tho  papilltt*  wen*  normal.    Giffbrd  conchidfe  troui  his ezpefimenis  that  mkro- 

Di]^aiiiMiiH  <i>n  in  rabbitit  be  carried  by  tbe  lymph-stream  fivut  the  vitrtwis 

body  of  oiM.-  cyo  to  tlio  npace  arouad  tbe  choriotd  iu  tbe  other,  attd  that  the 

tUiM  dinvt  aiifl  open  ])ath  fmni  one  eye  to  tiie  other,  and  that  tafcen  bv*  the 

nulhntx  Imrillim,  does  not  lie  in  tlir  ajlx^taati-  of  tbe  nerves  tlietiisd\ie9,  Bor 

ill   thti'r  fbiutli^  but,  leaving  the  firet  optic  nerve  with  tfae  rniwlii,  poM* 

tliroiiffh  till'  orbit   into  the  cranial  cavity,  and  thence  via  the  snbvagiaal 

to  ilio  itu|intHi)iurioidal  Hpaoe  of  tbe  eccond  eye,    OiObrd,  on  the  wbfde, 

wecnu  lo  indine  to  the  bc-lief  that  tlie  disease  is  of  iDfeaious  origin,  tfaoogb 

|h<  eonretwea  that  h\»  vxg>crin)4'nt8  do  not  b  any  waf  strengthen  Dtatacb- 

tuoiiu's  piinition. 

MAuu'ox|)ennictitodalsouponmbbitti  and  guinea-pigs, but  reports oalr 
fulliinv  fmni  I>ciil«chniann*8  iwiot  of  view.  Nor  did  this  oheentr  ooticp 
m,y  clmngc  ill  \\w  iicoond  c)'e  witli  tl>e  opbtbalmo^cope.  In  tbow  animab 
lliiit  I""'  ''■*''l  "''  tn^ningitin,  cocci  were  to  be  foond  in  the  optic  oem  md 
lla  tflii'iitliK- 

j\  l«i>ut  thi«  time  I  ■  rommennrd  ii  srrim  of  espcriments  in  the  I*atlio- 
IfMfii***'  l^borali^iy  of  the  Johns  Hopkins  Univcreity,  on  rnbliits,  fi?r  the 
.,„l-iM>r*>'  *'^  <^*>ilr»NiQg  the  results  obtained  by  DrutM'baiaiin.  My  espni- 
iiii'iit**  *'""''"'*'"'  '"  iiijwtinff  a  HugpcitsioQ  of  tbe  «tAphy1o«)Ocii»  ouivum  iolo 
the  v'"^"""'  '**"'?'•  Tlic  instruments  employed  were  always  thoroughly 
•li'titi"'*'*^  prt-vioiM  to  Uio  operation.  About  two  mtnima  of  the  inocolaling 
Ihlid  «■*'**  iii}ix1iil.  After  fixing  the  eye  with  fon*ji»,  I  pulU-d  the  eye  for- 
ward M<'*'  introtliKtMl  a  liypodonuie  n^ille  into  tlu>  vitmuis  body  at  a  puint 

I  uf  »«■",  tJihor  Mperimonwllv  iTmiMiblMbe  OplitluOnite,  VII.  laiMMOoMkr  U|tk> 
Uwlw.-I.-K*"'"****'-"^  "*  HQldclbeiB,  WeS. 
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half  aa  mcb  posterior  to  tbe  ciliary  region.  Tlw  orgftnisms  were  obtained 
f'rnm  a  fiirum-te,  tui<l  nvrt-  ideutiuil  witli  tliv  »ta]>li^'ioeotvus  aureus  of 
Koeeubac'li.  1  may  be  iKTmitUxl  to  qtiot«  here  the  hislorioe  of  two  of  the 
cae(»  lUat  vfere  inciitiniittl  iii  llie  report  of  my  experiment^.' 

K^AHB  I. — Iu<><.>ii1itt(Hl  a  ^inall  black  dog  in  the  right  eye,  iDJOcting  two 
■  miniitu  of  tbe  suspeiiaioii  iu  sterilized  water.  Slight  doiiding  of  the 
vitrootis  body  was  observed  in  it  few  hours.  The  next  morning  the  media 
were  so  cJotuled  Umt  it  was  impossible  to  get  a  view  of  the  fimdiis.  Irido- 
cyclitis euBUcd,  followed  by  juinopbthalmitis  and  niptureof  tlie  eyeball,  the 
L  latter  occurring  on  the  third  day  after  inoculation.  Healing  of  the  inocu- 
'  lated  eye  was  pmmpl.  1  uxauiiuwl  the  fellow-eye  witli  the  ophtbalmoflcoiw 
every  day,  but  iiL-vur  deteetwl  uiiylliiug  ubiiortual.  The  aoimal  van  killed 
on  the  twcDty-fonrth  day,  mid  the  cyea  were  carefully  ili»i«cct«<.l  out  witii 
their  optic  uerv^^v  and  the  eliiiutiu.  Pbtliixin  hiilbi  wils  the  rxiutlition  of  the 
inoculated  eye,  but  no  atrophy  of  the  nerve  wan  pre^^ent ;  indwd,  there  waa 
no  microstopic  difference  in  the  appearanee  of  the  two  ner\'eB.  Micro- 
scopic examination  showed  the  insulated  eye  densely  infiltrated.  Every- 
wtiere  tliroughout  the  uveal  tract,  retina,  and  vitreous  liody  lynipb-cella 
were  abiuidant.  The  papilla  was  very  luucb  tiwolleii  and  was  densely 
inliUnit4^d  witli  round  m-IIs.  Thin  eell-inflltnitioti  extended  on  up  the  nerve, 
involving  not  only  the  trunk  of  the  nerve  iteclf,  but  alw>  tlie  sheaths  and 
the  intervaginal  space.  Thia  infiUmtion  decreased  somewhat  in  intensity 
on  nearing  the  chiasm,  and  at  thie  point  it  was  hardly  potuible  to  say  with 
certainty  whether  the  physiological  niunber  of  uiielei  had  (wen  overstepped. 
Thero  was  wrtaiuly  uothiu^  tlial  would  be  regarded  us  jxithological  in  that 
part  of  the  cliiaviu  wliicli  is  continuous  with  the  nerve  of  the  hcnltiiy  eye. 
Exominnlioi)  of  the  aecond  eye  and  it*  uorve  rcvoided  a  jjerfeotly  normal 
condition  of  the  parte.  There  was  no  cell-infiUratiou  of  the  orbital  tl^ue 
adjacent  to  the  inoculated  eye,  nor  of  any  portion  of  the  brmi)  touching 
upon  the  nptio  nervoe  and  eommlmure.  The  most  careful  exaiuinatioRS 
failed  to  show  tlie  presence  of  orgimiBms. 

Case  II. — Imxnilated  a  brown  puppy,  five  months  old,  in  tlie  right 
eye;  irido-cyditiij,  followed  by  rapid  phthisis  bulbi.  The  eye  did  not 
rupture.  Twenty-«ix  days  after  the  inoculation  I  observed  in  the  left 
eye  a  olotiding  of  the  cornea.  On  a  clo^e  exainination  by  oblique  illumina- 
tion I  became  convine«l  that  the  clouding  wa*  not  supertlcial,  but,  on  the 
coutnry,  deep-seated ;  iu  other  wurds,  that  there  existed  au  hiter&titial 
keratitis.  The  snrra««  of  the  eyeball  waa  entirely  i'nv  fvom  wound  or  altm- 
BJon;  nor,  indeed,  ■wa»  there  any  external  cause  visible.  A  cniiae  from 
without  would  probably  have  piven  ri-*p  to  a  siiperfieisi  inflammation,  but 
here  the  superior  layers  of  the  corneo  were  intact.  ICxtriosic  causes  do  not 
pve  rise  to  inflammations  of  the  eoroea  limited  to  the  parenchyma.  The 
cause  here  was  plainly  intrinuc,  and  I  naturally  supposed  that  I  had  before 
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tofi  B  typical  ewe  of  aympactM^ic  opiithalmia,  iii  wfaicb  the  nr^vuxoia,  i&i 
ttavereing  the  uveal  tract,  had  patieed  over  ftt>m  tbe  irie  lt>  tlic  ojeai'— - 
of  Deecemet  and  tUere  set  up  inflammation.     In  two  or  tiirec  spot*  '.•:■ 
membrane  there  wwe  small  white  <ie|K»it».     If,  however,  ttie  orp' 
Itad  tnkvn  tliig  track,  tliere  mmn  Ih'  pnmmt  aim  an  irilis  arvl  n  cbonuMni 
Owing  lu  the  anneal  clotuling,  it  wsb  impossible  to  asrertaiti  tlw  i 
of  the  fundus ;  bat  ih^  irb  was  in  every  respect  nomial,  ading  prutuptl*. 
The  d<^  vraa  kept  ttttd^r  ubtu^n-ation  for  fort^'-eigbt  boars,  and,  m  w« 
svmplcimB  liaviiig  dev(^lo|)(.'d,  n-us  ibfu  kilkxl.      The  mi<nMoope  itmnJ 
tiirougltout  tlic  iuoculnttd  eye  dense  routid-ocll  tnfiltratioD,  and  nmtft 
optiRi  vxteiHling  aliout  luilf  ail  inch  fmni  IIh-  jjupilla,  but  from  this  pecri 
up  the  optic  iiLT\'C  to  the  chiasm  mid  down  thu  olhor  optic  aerv«  no  patl»^ 
logical  chfli^  was  to  be  seen.     As  n^rds  the  socoutl  eye,  and  partinkrif 
tbe  chorioid,  ciliary  body,  aud  iris,  I  found  not  tbt>  laiutest  tnce  ofia 
ioflumtnatory  proceiu  other  tbao  tlie  keratitis,  aud  I  alioiikl  ear  thil,  aid 
tlic  exception  of  tli«  cornea,  tbe  eye  wa»  |)erfi«t]y  normal.      'J*be  kentttk 
thoD,  was  a  spontoncwia  process,  entirely  distuiot  in  its  orig^in  from  tbf  anm 
which  resulted  in  tlicdcstnictmu  nf  theotbcr  eye.     A  doeeexuDintiaii&r 
wjcro-oi^anisms  failed  to  reveal  the  presence  of  tlic  latter. 

Tbe  records  of  these  two  cases  are  Giirly  lypieal  of  tbe  general  biMff 
of  alt  Bfteeu  of  tlie  ex[)erimeuts  perfiirmed  on  dogn.  Tbo  other  Uiiiltfg 
cases  ditfered  in  but  few  |xirticulur)i  I'mm  the  above,  c^rtuinly  in  tiothii^ 
tbat  could  be  regankil  as  throwing  any  additional  light  a{Kfn  the  sobJKt 
I  selected  dogs  bcvausc  I  thought  they  would  be  \t!ss  likely  to  suocomb  toi 
general  infection  titan  rabbits ;  and  as  re^rds  this  question  of  gpn«rai  tnh> 
tion,  the  whole  hurtury  of  tlic  iuBauunaliou,  a  aeen  in  my  experitoeA 
rcMmbles  more  ncnrly  what  we  euc  iu  itiau,  for  iu  only  one  iniilaoce  did  I 
observe  anything  like  a  ounftlttutionnl  effect,  and  that  vt-as  iu  tbe  last  iia' 
reported.  The  trouble,  iu  other  words,  mnained  local.  Tbe  kerathiiii 
this  caw  wa^  in  my  opinion,  a  numifeHtatioa  of  coostitutiunal  disturhana 
brought  about  by  the  prcseuLV  of  mtci'OKir^insnis  in  the  blood. 

My  MxtHid  teri«*  of  exp^-rinieutfl  wore  made  on  ral>bits,  and   nttml: 
fifteen  in  all,  and  the  results  obtained  differed  in  no  eaaoutial  |mmoIs  : 
tho$«  in  the  first  series  nn  dogs.     I  may  add  that  all  tlie  raaea  wcrt  < 
aniioed  every  day  with  the  opbtlialmoscope.  but  nr\'cr  was  tliere  anTtkil 
abnormal  observed  about  tlie  second  eye.     Tbe  fiinduB  remaiu«l  unrlc 
perfectly  normal ;  not  even  did  the  blood-vessels  take  [«art  by  incn«ae| 
asK ;  iu  otiier  words,  there  wns  iiu  hyp(!m>iuia.     1  might  tnentton.  hir 
tliat  iu  two  imea  in  tin-  fii-sl  aerit«  there  was  noticed  twenty-fimr 
after  iiKX'ulutiou  nii  enlarged  eoudittoiiof  tlie  retinal  vceselsi asBociattd  nti 
a  geoeml   r^Nbtf^L*  of  the  papilla.     This  di^ippi-autil  at  (be  end  of  llinr  i< 
four  da,V8.     It  ecrt»inly  eoiild  not  liavo  k<en  due  to  the  pm^noe  of  or][U; 
isms,  for  there  was  not  the  faintest  trace  of  an  intlanimaiiiry  procea  to 
fundus,  aud  tlieeorpiu  vitrtruni  was  always  perfectly  ck-ar.     It  was,  tlhia 
a  r«flex  engorgement  of  the  ve»ds,  due  to  tbe  violent  inflamnuitiuD 
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on  in  the  other  eye,  and  there  is  no  rnason  to  Iwlieve  tlta-t  it  could  ever 
have  developed  iDto  a  condition  similnr  to  that  of  the  first  eye.  Kvery  one 
of  the  eyc«  io  both  series  suflerod  with  irido-cyclitia  in  its  most  typical 
fomi. 

Three  ycant  lutcr  Limbourg  and  Levy,'  of  Btroasburg,  publi^hod  iho 
rMulte  of  mi  cxiiniLttive  line  of  4iX[)<^nincriu.  Th<!»«;  olwervcr*  inoc-ii- 
lnt«i  twenty -five  rabbits  and  swwitwn  pnitica-pij!;8  after  thp  method  of 
Dentschniann.  The  clianjf«>  in  the  inoculated  eye  refiembled  precisely  those 
observed  lu  ray  own  ex]>erii)ient8.  "  As  r^rds  the  second  eye,"  to  nae 
tbeir  own  words,  "  no  changes  were  observed  which  eoiild  be  looked  upon 
ail  sympilhotiif,  with  the  eicorptJon  of  a  very  doubtful  hypertemia  of  the 
fiinduii.  Tb<>  exiimhintion  in  every  case  fur  oi^puiiHtm  was  n^^iive." 
Their  work  eimply  ronfirniH  my  own. 

As  I  bave  elsewhere  remarl{e<),  it  is  surprising  that  the  authors,  after 
finiihing  eudi  a  vaiuablo  work,  did  not  feel  themselvts  justified  in  drawing 
ouy  further  oouoluBioa  tJian  this:  "It  woiilil  seem,  then,  that  the  experi- 
nientul  iuvestigution  of  tliis  question  is  very  difficult." 

To  the  experiment*  of  thi*c  difTereut  oljsiTven*  t  may  add  those  of 
Schirmer,*  Grceff,*  and  Ulrich,*  all  seelcinf;  one  end,  that  of  prodnoiDg 
?ynip(ilhetic  ophthalmia  in  the  lower  aaimals  by  thesame  methods  employed 
by  Deiitacbmanii,  Giftbni,  MaRKa.  and  myself. 

Sehirmer'  inoculated  twelve  rabbits  widi  staphylooooci  obtained  from  a 
furuncle.  In  every  cafe  the  inoculation  wa.s  followed  by  a  more  or  lv«s 
severe  |iiinilt>tit  uveitiei  wbidi  ultimately  Iwl  bt  phthisin  biilbi.  Two  of  the 
uuimaU  died  of  a  general  infeetinn.  In  five  nises  there  was  pprfonition  of 
tilt;  eyeball.  In  tliv  owe  of  the  five  animuU  that  eufiered  no  perforation 
of  the  eyeball  after  the  Inocitlntion,  the  ej-es  were  in  the  beginning  es- 
ominwl  with  the  o(>hthal moscopc  overy  day  and  kegit  under  observatiuu 
for  several  oionlhs,  and  in  not  a  single  instance  did  the  second  eye  sboM- 
the  slightest  objective  diang<«;  i-oneoqtiently  he  did  not  think  It  ne(X'$M(y 
Up  make  any  micn)8eopie  examination.  Schinner  made  thn.*e  other  citi>eri- 
racnW  witli  ii  streptocoet-u?,  but  obtained  a  nt^tivo  result  in  each  casi^ 
thongh  the  eyen  were  examined  systeraatically  for  some  month*. 

Grw/fT*  injected  a  [mti  id  solution  into  the  vitreous  body  of  three  rabbits, 
and  panophtliabiiitis  followed,  with  rnptiire  of  the  eyeball.  No  changes 
were  viaible  iu  the  aewmd  eya  The  inotrulated  eye  was  enucleated  u  few 
weeks  Inter.aiid,  with  a  j>mull  purtidti  of  the  nerve,  waa  examined  fororgan- 
i!*ta»,  but  with  11  uegalivi'  t-c»ult.  Tliu  uspcrgiUius  fumigatus  wwt  injeuted 
iuto  tlie  vitreous  bo<ly  of  four  rabbits.  Id  two  eases  lie  obscr\-ed  a  slight 
hnzinpss  of  the  llindna  with  tortnoiiily  of  llie  vrgsels  and  rodnesis  of  tho 
papilla,  but  these  apiiearanccs  were  gone  in  two  or  three  days.    These 

'  Liinlxiurv  und  Levy.  Uiiienucliuui;en  Hber  aT''>pot^''i<'^c  Oiibihalmlc,  Arcblv  mr 
*Xp»imonU>lk-  Patholo^e  tind  Phormakolu^io,  xxtIU..  181)0. 

'  O.  Sohiniwt,  lilt,  cit.  •Gwlf,  1(jc   cit. 

*  Ulrich,  fiortdit  d«r  uphttiHliiioloe.  UewllMrluiH,  I8S1. 
Voi_  111.— M 
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pbenomeaa  he  agree*  wiOi  me  !n  nttribiitiDg,  not  to  tlir  |tmn)oe  of  ot^ks- 
isms,  but  to  a  reflex  ni-f-rfilling  of  tin'  vn«>-1»  oiiiBBd  \jy  the  iDftmuMM 
goiDg  ou  in  the  inociilaietl  eye.  He  injeclml  a  maprasioa  of  the  «||Ak- 
lococctLs  pyogenes  aareuu  into  tbe  right  eye  of  seveu  rabbits,  ud  iiwt 
oenuiii  length  of  time  an  oxannuatioa  was  made  ul'  the  end  of  tbe  ofie 
n«rvc  of  the  right  t-ye  and  also  of  the  left  eye.  The  blood  frora  amrenltf 
tlic  oi^ibi  waa  aim  examioetl.  Uiie  of  tlie  rabbits  ili«tl  of  titfaiiigitivi*^ 
wafitnt  uway,  aiiiJ  luur  Uv«l.  v\a  vxuuuiuitiun  iti  ihi-  fintt  tJiraattsK- 
vcahtl  iD(hl^lmlUor^'  uhatigt«  in  tlir  m^v^imI  vyv,  and  ur)*ani«iufi  ««r  iiKM^ 
in  the  c\yl  of  the  optic  nen'o  and  altw)  in  other  or^^uA  of  tbe  \>oAj.  Of 
tbe  four  i^bbits  that  lived,  odo  showed  sh^ht  changes  in  tbe  aeound  m,  Irt 
DO  organising  were  found  iu  any  of  these  cases.  The  fact  could  out  hi 
e*tablie>hi:-(l  tlmi  a  dinK't  migi'atinQof  the  organisms  through  the  cJuaadW 
UiA  optic  nerve  and  its  shefiUif)  had  occurred.  And,  riirthfnDor«,  ot^jtmaB 
were  found  in  tlie  ep«>nd  eye  in  thoso  caws  only  in  whrt-h  organ isjM  tmi 
present  iu  otlier  organs  of  the  l)ody  and  thus  had  reached  the  Mcood  ijt 
through  the  general  cimdation. 

I  may  simply  mention  the  fact  that  ntriefa's*  experiments  rcsoMia 
like  nuiuner ;  and,  finully,  reference  idiould  be  made  to  the  veiT  mrat  vnfc 
of  Bach,*  who  after  n-pcating  the  cxpenmenti*  of  DetttacbnuuiD  &ilni  n 
any  partictdur  to  confirm  tbe  rendts  of  that  observer. 

It  is  evident  to  every  one  that  the  gotutJon  tliningh  expoiiaait  J 
any  ((uestinn  iu  patboiog)*  ie,  valuable  oidy  when  the  various  stppaof  ^ 
Holution  can  be  followed  out  by  olhent.  If,  then,  oilier  ubwrven  Rpfll 
the  origiual  cxjN.'rimeiit't,  and  with  results  siuiilur  to  tboec  of  the  atitluTi 
tlie  tatter's  conehisiouH  have  been  vcrifl^t)  ant]  die  question  bsi  baa 
settled.  An  observer  mny  hold  the  right  view  oh  to  the  pathogeoen!  ot  ■ 
disease,  but  if  he  attempts  to  prove  that  be  is  right  by  aserieaof  experinaii 
on  aiiimnis  there  oiuBt  be  absolutely  no  inoonsJBleuciee  between  the  itEp* 
of  his  work  and  his  ooncl  iwioni*.  In  dn' fii-st  place,  hemiiitt  piTKlucc«pai- 
mentally  a  disMuao  which  h  identi<«il  with  tlie  di!«ease  in  man.  He  mutta 
other  words,  find  an  animal  in  which  hp  can  pntiluce  ihedisease  in  ^iieaia, 
und  the  disease  should  rt^emblp  in  all  lia  eliiiicul  fcalurect  just  wliat  \n  « 
in  man.  It  in  needleea  fur  me  to  add  that  it  is  impoffiible  to  produce  sm 
discaM-s  in  ^>me  animals  There  are  n>me  diseases  which  are  comiiKiUtl 
both  man  and  UiLit,  but,  us  a  nde,  each  kind  uf  atiiraal  has  its  own  ptrafiir 
ohus  of  diKniM's.  Su  far  as  I  tnn  Irani,  there  has  never  be«n  obffrral  t 
wcll-cxtablishecl  icympathetie  inflammation  of  tra'anatic  origin  Id  tl  ' 
of  any  of  the  lower  aiitniats.  and  there  «<fini»  to  he  no  reason  for  bci;  -^ 
that  rabbits  are  dilTereDt  frrvtn  otheranimals  in  this  rcspoct.  And  iimsBinfi 
as  mbbits  arc  so  constnnlly  and  widi-Iy  naed  for  all  sorts  of  experiiiKa& 
they  arc  necessarily  under  very  cluae  ob^Tvatton,  so  that  tncsdcotal  ooalv 


■  Olricb,  lood  citato. 

*  iMdvig  Bikch.  Arrhiv  Hir  0[dithal(oulv|1e,  Bd.  xllL.  I,  &  MI-STA 
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^ertioDswooH  not  b«  likely  to  escape  the  ootice  of  a  oarefiil  obwi'vop.  T 
may  say  that>  Dolwttlistaudiiig  a  conDerlioii  of  sercral  vearb  nrith  a  laltnratorj 
wlicro  tlier*  an'  hiiiKlivcUof  iheat-  anlinalH  usmI  yearly,  I  bave  noticed  only 
onco  All  oye-ftfl'wtion  in  a  rahljit,  and  that  was  a  oase  of  keratitis.  Dogs, 
oD  the  otiicr  hand,  c-xbibit  (HUilar  Kyniptcinin  vwrv  fnajiitmlly  iu  «uiiK*ction 
witii  all  kinds  of  ex|)erin)ent8.  I  onne  ()li»rrv<-<I  m-vcn  or  dglit  cusc^  of 
keratitis  in  dojsB  in  whom  portions  of  tlie  diyr«>id  gkind  Itnd  boon  extir- 
liattd.  RabbltB,  tlicn,  smiu  to  present  jMx-tiliflritios  in  their  freedom  from 
I've-ditwuMs,  (-LTtainly  a  uutoKuriliy  facL  whfu  we  take  into  coiisidernlion 
mnnV  susceptibility  in  this  direction,  or  even  iJiat  of  the  dog.  For  this 
nrwwt)  I  rcganl  ndtbibn  ii«  iiiuiiilabli-  stibj^-cts  fcn- illiisirating  tl»e  eyp-afTeo- 
tioits  met  with  in  niati,  and.  Mi  all  thi-  cxj>(>ritn«ntA  iiavo  shown,  pectiHarly 
onfittwl  foi-  the  purpose  of  throwing  any  )>oititive  light  ii(X)n  the  path()gi'iiH!is 
of  sympathetic  ophtlmlmia. 

Th«  great  ease  with  which  tlie  fundus  of  the  rabbit's  eye  can  be  titudied 
in  all  itf  di-tails,  even  by  a  novice  in  ophthalmosoopy,  prechides  th*  poea- 
bility  of  any  mi^tako  having  hcen  made  by  tlii!  varioufi  oh^rvere,  who, 
with  the  exception  nf  T>nt,schmann,'  rF[Htrt  absoliildy  negative  ophtbal- 
mosoopivt-onditinnii  in  all  their  es|)erimente.  I  wuold  mJI  iittcntion  to  tlie 
difficuUy  of  deciding  in  experiments  of  this  character  on  ntbhit«,  and  #\'c« 
on  dugH,  wlit'tlier  a  ^eotioa  of  the  nerve  i)^  normal  or  not,  unless  o[ie  hn^  nt 
baud  a  aecliuii  fruiii  il  eorresiiuudiug  jMiiiit  of  the  nerve  wliidi  is  known  to 
be  normal  and  wiUi  which  th«  «up]>osed  intliologien)  ^(Ktrimon  cnii  be  com- 
[ten-t],  Thiit  is  al.-*i>  true  nf  the  chia)<m.  In  the  firtt  five  exj«riment»  on 
d(^*  I  waj*  a1  first  ixmvineed  that  I  ha<l  n  iu>iiritis  extending  from  the 
iDfertrd  vyv.  aronnd  to  the  fellow-eye  by  way  of  the  chiasm.  I  submitted 
the  section  to  skilled  mieroecopisle,  nud  iliey  agreed  w  itli  me.  The  sug- 
gestion was  made,  however,  that  I  kill  a  dnjj  and  study  ihf'  normal  condi- 
tion of  the  part,  X  did  this,  and,  to  my  snppri^*,  found  that  the  normal 
optic  nerve  of  llio  dog  wum  ve-np-  rich  in  nuclei,  which  gave  lo  tlie  ntrve  the 
aplKfinuicc of  dwiae  rotiiid-cell  iuliltrution.  It  i^bould  bo  rvmembtrtd  that 
tlie  e-hiuf  dl.«tiii|i;niHliing  li.-utiirL-  uf  n  nctiritiH  at  thi^  stage  is  the  increase 
in  the  nuclear  elemeiibif  and  upon  lliin  we  mu^t  mainly  rely  in  making  a 
diagnosis  of  neuritis.  Changes  in  the  ner\*c:iiis  bundles  iheinw^lvea  are  not 
readily  demonstrable  rcatui-ca  of  a  iieiirilij*  of  tbree  weeks'  (luration. 

We  murt  n^rd  lltn  tiumlxT  of  nmrlei,  then,  m*  in  grent  mcaniirt! 
deciding  tJie  existetiit!  of  infliinimntion.  and  the  fact  that  the  physiological 
uutnbur  of  tlnwe  nnclei.  from  their  abundance,  can  easily  detvive  ti.>i  and 
lend  U8  Ut  think  that  Ave  are  l<>«jking  uihiii  it  pathological  nuuiU-r, — this 
fact,  an  I  have  said  liefore,  neocssitates  comparing  what  is  known  to  be  a 
normal  ronHition  with  the  Bection  under  observation.  In  other  words, 
longitudinal  and  transverse  sections  of  tlie  hall,  optic  nerve,  and  chiajtm  of 


'  l>PUUohninEiD,  Arcbiv  flit  Optitlmlmologie,  ixvlil,,  xilx,,  xxz. 
■  Randolph,  luu.  «il. 
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ik*«jr*toIi«ccKainiiMi]  aIiouM  beoompsred  with  corresfkoiiding  secdoos  thai 
an  kaawn  to  be  norcDnl.     T  hive  ob«cn-od  thnt  nominlly  tho  nudri  an 
wotn  scattered  and  are  much  fewer  in  tlio  ui'ij^hborluN^l  of  the  chiaini, 
■riiik  tber  are  abaadaot  at  the  uitro-ociilar  end  of  the  nen-c,  and  are 
CM^Krativelr  few  in  munber  in  the  rhiaini.     I  regnni  these  prvc-autjooii 
■fatolotely  rndispeDsable  iu  the  init^nKMnpio  r>saminntions  of  tlit-  parbn  ju 
mntioBed  in  experimeDbi  ou  dogs,  aiid  whut  X  have  said  of  the  nonn 
IiiMoloc^'  of  the  dog's  optic  ncn'f  uud  tliiaMii  is  wjuallv  applicnblt>  to 
tmUiit.     I'nlew  thc«f  |inx«iitiun»  !><>  tuki'u,  thi-D,  a  reasonable  doubt  m 
btoaet  upon  tlit  aaiinicr  of  a  diaf^nosig  of  existing  inflaim nation. 

Again,  iu  esperimfDts  of  this  kind  too  miK-h  stms  mufit  not  b« 
npm  one  result  wbicb  accords  with  the  theory  of  the  ex(K*rimenter.     I 
among  ten  rxjierinient's  ouly  two  give  jHwitive  rwulte,  the  dmnccs  aro  that' 
the  e^l  i»«g»tive  results  peprewnl  til*-  tnie  statoof  the  <mxe,  while  the 
two  paeili\'e  oimi  may  he  mriilfiif.s.     The  oft-re|)eat«l  assertion,  made  hr 
I)(ut0climauu '  aud  others,  ihui  unc  positive  rewilt  ppovt*  more  than  loanT 
a^atire  ones,  b  n«t  ooircct.     The  tori  that  contaiuiinitions  and   mistakf« 
may  oeour  at  «verr  step  in  tJii$  kind  of  work  jmlifics  i>oe  iu  tioldlng  the 
vrrj"  o|ipo«te  of  this  view.     One  po8ili\-e  nwilt  in  iMuAerioIojrieal    w..rk 
aujnot  prove  a  llieon-,  and  only  when  the  pot<itiverrRultB  have  l»eeu  ivptataJ 
over  and  ov«r  a^in,  and  liiat,  too,  by  many  olwervem,  can  we  aav  tliat  the 
thwry  ha»  I>fen  ppovpd. 

In  readinj?  tlw  account  of  Dentwhniann's*  ex|M?riment8  on«  t^nnot  feeJ 
<ithemi-«  than  aslooLshwl  at  the  apparent  situplk-ity  of  bis  work  aiid  nl 
tlie  perfect  eaw  with   which   he  solves  the  «)iic!>ttitni.     Nothing  eotild   he 
joore  reasoniilile  tlmn  the  infectious  theory  of  symimthetic  ophthalmia,  if 
we  laweoar  coneltisions  nii  DeHt*chumiiu'!«  exiieriraeuts  with  rnbbita.     The 
firqnency  with  which  he -^il'toinc^l  p.>f<itive  nt«ilt*  i^  no  leiw  striking  than 
ibe  rtowniableucss  of  the  theory,  and  it  U  this  latter  [wint,  1  think,  whieh 
n  peat  mewnre  led  the  majority  of  ophtlialmologista  to  .■te*  no  exi^^gd-nited 
■wlw  t>n  these  exi)eriiuenls  and  to  n^rrl  l)enlsehmanuV  TOneliwiona  as 
4—1     It  is  no  wonder,  thtu,  tlial  a.  work  of  imeh  iniportam-e  should  be  sab- 
jRftd  on  all  sidw  to  carofiil  invpstigation,  and,  mnsideriiiji  tlw  number  of 
ii,lt[Ti  iwutbt  ohtflined  by  TViit^ohmann,  it  is  natural  that  tho«u  who  at- 
aawMl  to  re|)eat  the  experiuienls  of  Uir  latter  lihunld  have  anti<ripated  little 
.ttmr-^Mealty.    Iu  a  i"*"^'  K<«nt  work  of  Deutwhmann's'  he  ^ates  lliat  oot 
,^-torr-fiTCexperiinent»  heobtained  «ympathctif  intljiinnmtton  only  t«'i(r,a     ■ 
^1  ■■tetf.  'or  nasoii."  that  I  have  stated,  IcimIh  mc  to  c.>nsi<Ier  Ihi-sf  iw.i        ' 
Mi^i*  iwuhs  of  vm' little  value.     Histsrlier  experimeuis  \rcre  attended 
_Ji.  jiM|Tr '"•"'>'  sptaking,  uniform  stuxws.     As  I  htxe  stated  in  the 
.  111^;"-  his  cxptTinK'"***  "ere  n'](«ited  by  numerous  obscrveis,  and 
i»  mmt  the  only  ouc  who  ever  observed  auytJiiug  like  participation 

mMtt,  Bellrikgew"  A^K^nl'^'Ikundw,  Bd.  1. 
^m  Atoht*  W'  Oplilli»!mol«Eie,  uvUL,  xxix.,  utx. 
X  intenwli"''*'^''  MwlkinUcbPr  Congraw,  Bd.  It,,  IWD.  8.  109. 
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on  tlie  part  of  tlic  !«rfoiid  t yi-.  Kvcii  in  Uip.sc  pcisitivr  rrsiilts  of  Parisnttl's 
there  isi-vvrv  cv!<laut'  tliiit  tlit-  r»l>l>its  were  more  or  low?  umlfP  the  iitliiience 
of  a  generul  iufirtion.  niul  it  i»  cWr  tlint  tlil»  condition  iiullifics  tJie  special 
value  of  tliG  ov"o-«yraptoiii8  in  the  second  r-ye,  for  Ihtp  tlie  inflatumatiou  is  due 
to  tiiv  pit.-w.'iK'C  of  organis^nis  tliiTiughoiit  the  cnlirt-  nrciilatioii,  and  uul  to 
tht  fiK*t  tliut  tilt*  orgiiiiisniii  have-  m^lected  tb*-  opttc  m-rvo  a.i  their  [nttli  and 
by  tliii*  wjiy  rwM'liwl  the  other  eye.  Ab  I  havt^  fthowii  clwwhi'ri'.  mic  can 
inoriil&tc  n  ratd>it  at  tiit-  root  of  the  tail  with  the  antiinix  liiiriHtis,  nm).  if  the 
animal  remains  alive  long  enough,  thew-  organisms  will  be  found  every- 
where  throiij^out  both  eyrs,  and  if  the  vitrooiis  body  of  one  e/e  be  inocu- 
lated with  the  anthrax  baeillu^s,  thi«  urgiLnism  can  be  det«?ct4?d  in  a  few 
hours  in  tlie  tellow-eye.  I'mfovt-iM  Meyer'  wa*i  rc^j iie»itt*d  lo  look  at  wkit 
was  thought  t«  be  a  mac  of  synipatheiic  ophthalmia  which  had  been  pro- 
diiiid  exjKTiini'Mt.nlly  in  a  nihbil.  He  found  an  almopt  typiad  ivindition 
in  IxjtJi  t-yiw,  but  on  looking  at  the  other  rahbit8  in  the  wome  lnljinnti»ry  he 
obBcrvttJ  exfletly  the  name  symptoms,  although  tlitwe  latter  had  Iwen  ii6cd 
for  an  entirely  dift'erent  charartcr  of  exiwriments,  in  whirh  the  inoeidation 
had  been  made  on  [mrts  of  tlie  body  remote  from  the  eye. 

Gayet '  re|M)rts  a  case  of  what  lie  regards  as  sympathetic  ophthalmia, 
whii^h  ho  pnxlueHl  In  a  rabbit  by  iiitrixliu-in);  into  tlie  anterior  chainlter 
a  piereof  innior  taken  fn»m  the  laeryraiil  «ac.  The  in«M!ulKtfd  eyo  bemme 
blind,  and  fourteen  days  later  the  otlicr  eye  became  intlumed  nnd  took  on  a 
violent  kcmtitis.  In  tny  opinion  thi«  wiu^  anotht^r  vase  of  general  inteciion 
ulii<'h  reuc>fnt)[(^  ouo  of  my  eii'^i^  tn  a  do^,  and  nl^  similar  to  thne«  that 
I  have  mentioned  as  weiirriii};  in  dogs  in  whom  {tortionn  of  the  thyreoid 
gland  hud  bfeu  removed ;  and  here  I  may  add  a  very  important  point,  and 
that  in,  tliiit  j<ym]iatlirtic  ophthnhnia  ilf«-*  not  tiikc  im  the  form  of  a  simple 
ktratitis.  It  may  be  well  to  add  tliat  l*afi.*otti,*  while  he  foiuid  organisms 
in  the  ciiia-im  and  in  the  optic  nerve  of  llie  second  eye,  was  nwer  ably  to 
demonstrate  their  preecnw  in  the  second  eye  itM'If. 

When  we  take  into  eonsiileratino  the  rt^iiltA  of  the  many  who  have 
attempttd  to  prodiiee  the  diiM'aHo  experimentally,  we  are  forced  to  anc  con- 
ehiMon,  and  that  i*.  that  the  pathoirenmK  of  xympathetic  ophthalmia  k 
not  demonHtrahle  through  ex|«Tinients  on  dogs  and  rabhitw.  It  should 
be  rememl)enii  that,  with  hiinlly  an  rxtvjition,  those  who  enten-il  n[>rin 
the  work  of  tei^tiiig  thi»  ipicstion  cxjwrinienUiHy  did  so  with  procoQwived 
notions  aa  to  the  natiin.'  of  sympathetic  ophtliahnia,  notions  wlueli  were 
more  or  less  in  aumrd  willi  ihoK.'  of  Beutnclmiuun.  There  wa^  then  no 
dispiHilion  tn  hreah  down  nr  piek  flaws  in  a  work  that  neemed  well-olgh 
fiinltle.'«t,  lint  simply  a  clcwire  to  confirm  and  strengthen  this  work;  so 
that  it  is  all  the  more  astonishing  how  cuniplctely  Deiitechuiann's  ex])eri- 


'  ICcjrer.  Borii-ht  <ler  opliihnlm«1eg.  Gocllcchan,  3891,  p.  104. 

*  0*jMi,    Ri^herchM    fitiHt«mi<iuM  tur  une  ophtolmie  lympathiqtie  exp^iin«nt«l<!, 
Archlviiiid'Ophlnlinoln^i?,  t.  i.,  1J4!)0. 
'  Pailiolii.  loo,  cil, 
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meals  have  fallon  sliort  of  veriRcfltion,  and    I  am  inclined  to  the  Uii^ 
in  whioli  olhcnt  mhnrc,  that  hn  fvU  into  writMiit  emimuf  olMnntipD  nl 
ititiTprt'talioi).     In  »il<litii>n  to  pruviug  tluii  nililiitM  awl  di^  do  netlan 
svmpatliftii-  oplitbalmia,  tliu  n:8ull8  of  tlic  ex)>prinKiits  of  DrabsdniMB 
and  of  llmsf- who  repented  tluin  sliow  oondusivoly  tlmt  the  [lueofpua 
plnys  no  jiart  in  the-  pruduL'tiou  of  tli«  digt^iSL*  iu  tfiivo  !iuiiiuiU.aD>)ilifi* 
what  we  HhouUl  Ik-  apt  tu  ext)Cft  if  wv  mitsider  tiie  behavior  of  thu  <«xb- 
bm  when  invt  with  m  the  liiituim  cv<*-.     While  |>aiin|ihilialmiti*  d"*  »* 
preclude  the  jKMUfibility  of  tin'  (KTurn^ire  nf  hyui|Mll)i(*tio  njihthnluw,  it  ii 
a  well-knowa  Ibrt  that  sympRllictic  nphthBlmia  hon  hecn  rnrety  kiwvDli, 
fulluw  a  eax  of  paDupbthalniitio,  a  diM-am;  in  whii-b   lh«  pii^  nrgatdaii] 
pres«nt  in  large  aunibers.     Both  XjcUt  and  Dput^rclimann  think  thai 
mijrf'ii   the  di.M'a.-^f^  dot^  not  occur  tinder  these  circuni»taDces  U  dall 
fungi  are  deHlroynl  by  tlie  uiipptirative  pruci938,  and,  in  additiun,  llsi 
IJotis  conteniii  of  the  pj'ehull  are  emptied  when  llie  lott4T  hurxtn. 

Gilford'  thinks  that  cliis  expluuiitiun  ts  pnibahly  iuevrr?«t  6wi ' 
aervations  made  in  caws  of  junophthahu!ti»  iii  rabbita.  In  ca 
the  evetfflll  had  nipttired,  he  nude  cover-^la^  pro)ttrati(>D<>  and 
Hires  from  tlK-  interior  uf  Uie  vitxeoua  hody,  and  sticixivlevl  in  tieiors 
the  prcaeucc  of  or^'unismn  jx-rluily  cajKible  of  dcvelopiu);.  He  fva 
organisms  erpially  uctivi-  iu  e%'CH  wlicrv  llie  tnflninnuitioii  iuid  jKiKwd  it 
height,  and  whore  phtliisis  had  »et  in  without  rtiptiirc.  Giflbnl  is  of  iW 
opinion  that  the  lymph-spacts  uv  blocked  up  by  the  prodnttt  of  tk 
uiflammutiou,  and  that  ia  this  way,  piHsibly.a  nierhaiik'al  ulKtoclc  i> uSW 
to  the  niigrution  of  the  nr^nniNniK.  All  three  expli)natiani>  an*  nvM 
and  DO  dtxibt  would  e.T[ilfliti  nl)  iiiieh  i^i^ea  were  it  nut  iniltk<-lv 
pm  oiyani^m  has  auytliing  tndo  with  the  pnKiuction  of  «rDi[uitfaet)Ci 
thaluiia.  t  may  mention  in  this  eonnivtion  that  Sehirmer/  Ijiwsrni,'i 
Ollient  tcpurt  in^e^  of  the  disease  fbtlomug  [Biuophthaliuititi.  Then  it 
however,  no  doubt  a.4  to  tlie  rarity  of  mth  an  oorurrenoe.  It  twrni» 
then. to eonclnde  that  the  nnnuToueesjieriment^  made  uti  tlm  lowiTi 
with  the  piM  orgnnUin  only  prove  the  uuiuiinity  uf  the  nniniaU  frotn  tri 
)}alhetlc ophthalmia  and  the  m-gative  jHirt  plityvtl  by  tlie  pus  orj;anisoi.  U 
other  n-orde,  tliese  cxpcrimenlM  have  slH-d  id>ttolut<>ly  no  pwative  light  up 
tJie  puthopinesis  of  the  disease. 

Aa  n-jfanls  the  dl'wovery  of  organisms  in  eniteleated  eyu.  capmaUr  it 
those  Kasvn  in  which  aympathetie  iutlaiuniation  exi::ft«d,  tb«re  arc  evnnl 
pointM  (m  In-  iiiiisidered. 

1 .  The  di'inon^tmtion  of  ot;ganiHms  in  evM  wliieh  Inive  been  the  i 
tianmatic  infliunniation  is  not  a  snqirtNin^  tiling,  even  though  sncti  rn 
have  f^ven  vitie  tueiyni]>atliettc  ophthalmia.  Sucb  a  demonH ration  ilntr  »> 
warrant  the  conclu»ion  tliat  theee  orgaoisnu  have  caused  the  «yia|«UKC« 

>  Oiflbrd,  loc.  dt.  ■  O.  Sefainoar,  W  dL 

■  Liw»>Q,  R07&I  Lmadun  Ophtbalailc  Uotfiiial  Bcports,  tuL  ti. 
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iiiflammalloi).  Agnin,  by  far  the  fcreater  cumber  of  iuvcetipitorB  bavc 
failai  to  find  bactt^ria,  even  in  those  eyeB  r<'moved  in  cases  of  cooxistont 
(iynijiatlietii?  o]>li thalmia,  m  that  it  is  but  just  to  cctncliitit!  ibat  the  discaw 
<an  ocriir  without  tlit-  i»n:acuw;  vf  buctcriu.  Thia  liM.-t  ativulU  lead  us  I«j 
j<et  «>ni|Miralivol_v  link-  viihit-  iijxm  tJif  (HscwviT^'  uf  urgiuii»ni«  in  v\v»  llmt 
have  not  given  riw  to  9ynipitthcti«  oplithnlmiiL 

2,  I(  would  be  well  to  call  to  mind  the  chain  of  pi-oof  formiilatwl  by 
K(K:h,  that  a  6|x;cilir  niiiTo-orgatiit^ni  of  an  infectioiui  dii^eaB^  must  be  {>re8- 
«nt  ill  nil  CBM^  of  the  disease  hi  i^uob  number  and  .ittuatioii  aa  to  explain 
the  jihononieim  of  tho  dinea^o,  and  niuat  be  capable,  when  inoculated  in 
pMPptaiUnnr,  of  rpprothicing  the  dist-ase. 

Tile  following  rase  1  re]Hirtcd  in  the  Archival  of  OphUinlmQlogy  (vol. 
xxi.,  Xo.  3),  and  I  quote  it  in  full,  im  I  look  iijk>u  it  a^  speoially 
valuable  from  ft  baeteriological  point  of  view.  J.  M.,  aged  forty,  tnrnier. 
While  endeavoring  to  dig  out  a  large  slotto  deeply  embeddt-d  in  the  earth,  a 
picec  of  the  piek  broke  aff  and  flew  iuto  his  right  eye.  This  was  on  June 
1,  18S1,  Hec'ontiniKil  with  !■!»  work,  thuitgh  rtocing  ver^' indiritinctly  with 
the  wounded  eye.  He  luw  not  ooiiscionx  of  any  pain  at  th<'  time.  He 
kept  on  regularly  with  his  farming  for  throe  day.-*  longer,  when  pain  and 
dimnee?  of  sight  rompelled  him  to  rest.  He  rAnie  to  the  ho-^pitnl  on  the 
fiflb  day.  At  this  time  he  had  only  light-j>eixieptiou  lefl  in  the  wounded 
eye.  The  eye  waa  exceedingly  sensitive  to  tlie  touch,  lie  remained  in  the 
htispital  three  days,  and  left  with  direitiouH  what  treatment  tt>  follow,  and 
with  the  undervlamling  that  he  shoidd  n-lunt  in  ra^\  the  pain  |K.-n!i«k-(]. 
After  being  atliumeeix  weeks  and  >iut1t.-ring  all  the  time,  hi»g<x>d<.Te  begun 
to  show  ngna  of  sympathy  in  photophubia.  laerymation,  and  dimnetu  of 
vidon,  and  Aecording  to  tu»  aocooot  he  cuuld  not  oee  a  lH>r}4e  a  hundrE>d 
yords  away.  Uefore  this  he  poesesscd  unusually  acute  vi.->ii>n-  His  liimily 
phy^iciau  ti-eated  him  with  blisters  and  cold  appliititions  to  the  eye^aud  hh 
sight  iin|in)ved.  Aiigii.st  I'j  be  again  <'ume  to  the  ]iu<]ittid.  and  thv  eundilion 
of  his  eyes  was  ai  foUow'.s.  In  the  ituurcd  eye  light- perecptioa  was  gone; 
■eyeball  sensitive  to  the  touch.  At  the  point  of  the  wound  the  sclera  was 
injected,  cornea  elesir,  pupillary  margin  entirely  hi^tind  down  by  adheiiions 
to  the  anterior  capsulf.  il  is  good  eye  had  a  vision  of  10/2(X).  The  anterior 
capsule  showed  ubimdunt  inHainniatory  depowits  upon  its  surfa<«,  together 
with  numerous  cvideuwii  of  old  Iritu  all  amund  t!ie  pupillary  margin. 
Indeed,  it  was  diflietilt  to  make  out  the  fundus  with  any  dietinetut^^w,  on 
uiTiiiint  of  tho  gi>n<Tal  dirty  apjx-anini'c  of  the  lens.  He  coniplaiiK^l  of 
great  pain  in  the  forehead  and  in  the  region  behind  the  uoee.  He  was 
perBuadeil  to  have  the  eye  etiiiclcated,  and  I  prqwirtd  to  make  eultureri 
from  the  vitreous  body  ami  anti-iior  chninlx'i'.  The  eye  wot*  rejiioved, 
and,  after  sterilising  M'idi  a  hot  knife  a  [M>ini  at  tJie  oorueo-iKtleral  jum-tioQ 
not  far  from  the  wound,  I  entereil  the  anterior  ehanilxr  with  a  sjiadc 
knife  that  luid  Ixvii  st»Tiliwti  by  pafwing  it  several  timra  through  an 
alcohol  tlnrn-.     I  withdn-w  the  knife  and  followed  it  with  a  platinum  wire 
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loop,  which  vat^  ntirred  up  in  Uir  antmor  an\i  pwitmor  dtamlwr),  awl 
aW  iu  tliL*  vitrcoii»  Ixxlv,  aiid  Hutcar  L-uhiirce  on  agar  n'er«  made,  and  a\s*t 
three  fltauan'h  tubes.  TIm»6  tubes  were  tinl^ected  to  tiw  pmjier  tem{ier-j- 
tun>  111  au  <ivH)  lor  nN  \i>ng  an  ten  *iay»,  hikI  not  n  si^i  u(  a  gruwtk  Hhouiil 
itself.  i'rofi«e>or  W.  II.  Wcli^h,  Dr.  S.  Kk-Am-r,  aiul  my».-ir  each  cxaniiiM-tt 
eo\'»T  slii>fl  made  fmm  thf  vitnwiM  l»o(ly  nwl  antvriur  diumber,  but  ili*- 
onvtrrcd  no  organ Ums.  I  ttioii  obtnino<l  n  mlibit  and  mode  a  small  oji^injc 
inti)  tilt'  witmur  Huimbor  with  an  iridectomy  knife.  The  instrHiuenlM  were, 
of  cx>unw,  tlKiruugUly  sterilized.     Ad  iris  forceps  was  iutroductal  iuto  the 

ria.l. 
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>l«ri>tlD»«l  •Mtloii  of  tlic  «IU&ry  t*tioit  In  >n  ay*  wbteb  iikv*  riM  U  TinpitliMfc  o^Adk^tf 
<(«pottcd  on  iha  prvcccHng  pan).  1.  cuiijuiictln  tlilckcDcd:  1.  oonm  ■bowtac  — II  Maaaaf  ta^ 
qrltB.wlikihBredKptvUI]]'  imukcd  tK«rUi«cl1lnrf  rcElon,  «ni|  Intrmw  in  ntuBbarmrasaittepakHi' 
iraunikiiuu;  1,  i-ycllUi.' iiinubrmii*  Inftamed,  ebrotM.aiiil  ibli'tlx  innlUMMI  vtth  naad  wlk.-fc^kfj 
body  wUmcd  or  deiiwlj  laaiinkd  Willi  luunil  ottl',  iwpcuUUjr  Mwanliuglt. 


anterior  cluuuber  of  the  enuclpate*l  eye  and  a  regular  irnkdomy  «a»  fw- 
formed.  I  foiiud  llie  irJH  verv  liiinl  to  pnll  away  from  its  adbesioos  to  tt 
leDs^apaule,  but  ttuiuugt^l  t4i  draw  out  ami  <Mit  off  &  pud-^trd  piece  U  At 
iris.  Thi.1  latter  wii»  then  forced  iuto  (lie  anterior  chamber  of  the  nibUl'* 
ej'e  &aA  niovc*!  »boiit  Bcveral  timeB  in  tlw  chanilicr  aotl  partly  dr«n  ««* 
and  IcfV.  Ill  n  week's  tinu>.  with  the  exce|ition  uf  a  eligbt  bitaiii  afaiiM  ih 
womul,  the  rabbit's  eye  *li««-ed  no  evidence  of  diwwe,  md  in  ttn ' 
thi«  injectiou  ha<l  fadiil  enlin-ly  awuy,and  only  a  s%Lt  ptvlapKof  thririt 
at  this  pcfint  gave  any  rvitk-nw  of  the  o|>cnition.  The  w 
clcAT  tbruujjhciiit,  and  t)it>  prolapsed  iris  was  »imply  the  Rsolt  of  tlu : 
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Utiom,  «iul  ill  11"  way  intw-firod  wtfji  the  funotions  of  tlie  eye, — jiiM,  what 
we  BOmeliniwt  «•<:*  in  cataract  opprntionj*  withoot  irifiectomy.  During  tlie 
operation  I  took  painn  to  brtiiM^  the  tist^nei^  about  the  iiicitiion,  thnt«  imitating 
aa  Oir  a^  IKtseible  the  oonditloos  j^ieciiliar  to  a  penetTatlnjj  wnuiid  of  the  eye 
Wo  have  here  aa  undoubted  case  of  sympathetit-  lafiaiiiiiiatiou,  and  if  bac- 
teria in  the  injured  eye  gave  me  to  this  iiifluiniiiattou,  it  is  rc^onahle  to 
Piippone  that  the  miiiiui  ('mplnydl  to  di««vtT  thfm  would  iiave  Ufu  eiio- 
ces&ful,  and  that  the  i-xptriinctit*  on  tlir  nililiits  ivoiiI<l  iit  loist  litivv  *iiig- 
geetcd  something  wliich  tnlgtit  be  n^irdod  as  positive  i-\'ldcDCC. 

It  is  interi«litig  to  note  in  thi^^  ttiiM?  the  fhd  that,  notwitJiiitanding  the 
violent  inflammntiuu  which  was  present  in  the  cilinn*  region,  and  whicb 
gave  ri^  to  the  oympnttiettc  ophtlialin ia,  the  posterior  part  of  this  eye  wae 
nbmhitely  normal.  It  ^eeiu^t,  tlicn,  tluit  a  tratmmtio  irldo-(.■^*clitis  may  oxiftt, 
ami  po!<sihly  nm  it»  coiime,  without  implifntiug  tlio  optic  nerve,  ur  even  the 
retina  and  the  chorioid,  for  any  mnsiilrratile  (listancc  {xmt^riur  to  tlie  ora 
aerrata,  and  it  !e  doubly  ictercHting  to  note  that  symputlietic  opbtliitluna  can 
result  ill  auoh  a  case.  It  is  evident  tbut  the  optic  nei-\'c  played  no  part 
here  in  the  syuipaLheli<'  diaease. 

Xot  long  ttiuce  I  met  with  a  (!asc  in  which  a  woman  had  been  struck  in 
the  eye  a  year  pn-vioi]»]y  and  KynipatlictU-  iritia  wr("S»  liiid  di*vclojjMl  two 
montlu  afV^^rwanls.  The  Injunx)  eye  was  euuc]cat4.ii  and  »iibj<-ctt<l  to  the 
most  careful  boeteriologieal  esnrainatioD,  but  no  cvidenoo  of  tbo  prmence  of 
organisms  could  be  seen. 

Tli(T^  two  cases  are  the  only  ones  of  ^ympatlictio  ophtlialniia  in  whlcli  X 
iiinde  a  bacteriological  exanitiuitioii.  I  have,  hnwovrr,  mitdo  nimturixi^  unich 
exaininntionK  of  cy^  enut'lmled  for  fear  of  an  outbreak  of  .the  digense,  and 
in  three  casps  I  have  siioreeileti  in  demons*tnitinp;  the  presenee  of  organii^ms 
at  periotls  ranging  from  three  to  twenty  days  after  the  injury.  One  wan  a 
case  of  violent  psinophthaltnitiB  resulting  from  the  eotrauoe  into  the  eyeball 
of  a  particle  of  steel.  The  ease  ivau  seen  a  week  after  the  injurj',  and  I 
succfcdni  in  i^ilulitig  the  jslapbyloeocms  aureus  of  Koscnbanb '  in  piire  cnl- 
tuic  Tlic  eeeoitd  was  a  va/v  of  {mDuphthalmitis,  in  whteb  I  found  the 
bacillus  eoli  it^mmiiiii!*.  the  eye  Ijcing  enucleated  on  the  fifth  diiy  after  the 
reception  of  the  injury.  The  third  was  a  case  of  traumatic  irido-eyelitis, 
in  which  the  vye  was  removed  on  the  tweiitii^lli  day,  aud  I  vna  able  to 
demonstrate  the  presence  of  thu  HtuphyloewKnix  albua  The  tweutietli  day, 
then,  represents  the  laTCitt  Jt1nge«f  a  tniiinmtie  irido-<'yclitis  in  which  I  ha\'e 
su»<eeded  in  finding  orpanisnif! ;  hut  of  course  no  ooncUi«ioD9  can  be  drawn 
from  etosnudl  a  nnmlter  of  observallouB, 

It  i»  rcniionable  tn  sup)Hi9e  that  tlie  Si'M>ner  an  eye  19  examined  after  the 
injury  the  greater  the  chances  of  lindin^  i.i^nisnis,  and  no  doubt  if  all  cy«4 
affected  with  traumatic  irido-cyelitis  were  removed  within  a  few  days  of  tlie 


■  Randi>]ph,  A  Caw  of  Panophthalmitis  cauaod  by  Ui«  Bocillu*  CoU  CommniLii, 
Aiuerioan  JuurnAl  uf  the  MwIIcbI  ScIfqch,  October,  IMS. 
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iojupk-  and  an  pxaminntinn  wade  for  nrguuMns,  tbr  Utter  would  Ik 
in  tiv«ry  cad«.-.     Ii  i?  slai<.>^  ci'ri»in  tluu  naA  wounds  ur  inferted  wwida;] 
if  uot  infe<.'4<d  by  the  foreign  IkmIv,  tlit^-  aiv  ivntlcnd  so  hv  the  entianee  of 
oi^ganuniii  thnMigb  the  ysma^  tnwle  1>^-  tbe  funiKr.     LHier*s,'  Krai^V 
and  my  own  rxpmuienis  ^ow  that  afv-ptic  wotiads  tmaac  little  ur  nods- 
turbaiK«,  atxl  bcDce  it  »ecins  perlectly  clnu-  that  a  paietiatii^  wottod  ot 
tbo  qrcball  i«  dugenHn  oolr  wben  ibe  H-uuod  heooow  iofi:«««L     Wkn  I 
my  dinguottf,  T  mean  rspoble  of  givins  rise  to  synpathctw  a 
lo  D««rlr  all  Hid)  eyfs  a  bai-h-nal  iin^a  for  tbr  iaflnwntian  » dHD(» ' 
stiabW.      I  may  mesicioo  bvn,  m  I  have  done  deevliere,  Uut  ^tofh 
uMfhanicsl  iDJonES  of  the  dliaiy  ot-rw^  tlu  not  gin  riae  to  ■~*inir<Mi 
is  the  ether  eye.    Take,  far  tmaow,  glaucuott :  the  dUair  iinlstiaB  mm 
tiflMS  if)  of  so  vkiltnt  a  type  that  nut  onir  is  its  ndex  inflpeoop  mm 
the  ncet  esowiatiiig  f^Haiy  neura^ia,  bat  even  in  pans  ae  rcnole  k  ife  i 
fitotnarli  there  t«  fuDctMaal  di:^turfaaDc«,  naailtettng  iaself  in 
Tomtlu^;  and  jtn  there  m  never  way  mtgga6tm  at  iijflliili 
ticKL    Gvvn  in  thoKetasef  whrre  portioosof  te  iiis  harebeai 
in  the  oorawickiml  wound,  and,  as  a  eooBcqiMiKC,  the  <iliin- . 
oo  a  etrrtdk,  ire  do  not  see  sympatbetie  JiiflaaiiBatiiai  ■■ 
iwlnr.  as  Sohinnpr'  renkarics,  an  infivtioaB  ifido-erditH  < 
Wounds  of  ihe  filnxr  ngioa  have  alvarg  b&m  Am 
prroliartT  tti  rmpathetic  ophtUaia,,  and  in  iltta  < 
bnntd  (jaite  a  number  of  experinwnts  on  dqpL     la  eveix'  eaHe  the  wmbJ 
WMMadtin  the ciliarr  nfioa  with  a  laeciHaed  tnttnneBt;  fttiifmatim 
irii  WW  prodnccd  porposdyiB  evecTcaae,a>tlw  tiadnf 
b^eoaeto  ftvor  thedereiopaieBtof  eroipalhetic^ 
the  cKes  did  anv  mxand\9  mMmamatorf  phau 
ere,  and  there  w  new  anr  iim  li  m  of  tra^tt  m  the  «A»  m. 
HypMwnua  of  the  eoojnneciTa  and  Jnt  in  ifae  -nrnmn  wt  ika  wnnd  vm 
the  vmlv  nanh.    Twv  nefcs  h«e^  oa  cxa^amiaa  vith  ihr  «fkikata»- 

H,  T  ffiiinil  llii    lariBi    yiitilli    ilm   aail   llii    Tmi^   mi^       1W 

imkd  hHM  in  •" 1"  irliril  tiiimiI,  il 

totfa.  nar »n»  there  photnfhobia.     Thadopi 


■mIC    IftkeaEwTwms 

oathei 
eMh-fivaia 
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from  that  point  pasice  over  to  tli«  ncr\'es  of  the  otlicr  ■.■vvIhiH.  Tbii>  cxplu- 
nation,  however,  is  uot  warranted  by  aualogy  witli  the  history  ol"  any  other 
Ijaetmftl  inflatiini:ititm  of  wlitdi  we  know,  aad  I  thiuk  U  hardly  sdmiii^ible. 
Si'hnii(U-Kiiii])l('r '  proposts,  howcvtr,  u  modifii.d  filittry-ucrvc  thi'ory. 
lie  baiK>fi  Ilia  tlieory  on  the  Ibllowing  two  caeett  wiiidi  he  rvjurted  oi  tiio 
Heittelherg  Congress  ;* 

"  In  May,  1887,  a  nian  receivod  a  perforaling  wound  of  the  sck-ra,  in- 

_      volving  the  ciliary  n^giuu.     Tin;  wound  wus  4:loe(.-U  wilit  u  stitch.     Hiiiliiig 

I      ut  tintt  went  well,  hut  two  rnoiitlift  luter  |>uiit  ou  pressure  v/u»   fvll,  and 

phthisiii   buibi   set   in.      £niicl<'atiuii   vra»   rL'fuiwd.      Tbrve  months  after 

this  he  canic  to  mo,  and  I  futiud  gri^t  tt^udoruoss  on  prossuit?  and  be- 

giuning  {thtlii^is  bulbi.     Sublimate   injections  were  employed,  and   the 

■  teadernras  on  |)rei<sun>  dimpfXTiirtKl,  but  irritability  remained.  On  Novem- 
ber 10  optico>eiliarA-  ticiirotoiny  was  [K'rroniK-d,  and  one  and  oix^lialf 
wntJmetn.s  of  the  optir  nerve  were  nrnt-Kxl.  I''our  days  lat*'r  tlie  imtieut 
wan  difichaived.  The  other  eye  was  sound.  Nearly  two  years  atlerwnrdfl 
he  mnde  his  appearaa<:e  with  an  affection  of  the  other  eye,  tJiat  showed  itself 
in  intense  pericornejil  tiijei-tiou,  iniifl  with  |)06terior  Hyneohia;,  aod  clouding 
of  the  ar^umus  htiinor,  mid  in  addition  to  this  it  was  not  posiiiLle  to  see 
the  fiindus  of  tlic  rye ;  V  —  1/10.  The  primarily  affected  eye  was  tender 
on  piv^ure,  and,  iua^uuefa  as  no  improvement  followed  either  a  course  of 
sweating  or  inunction,  thiB  eye  was  enucleated.  The  syn)])tomB  of  irritation 
ID  the  other  eye  disappeart-d,  and  the  patient  lell  with  V  =  6/10.  Micro- 
80opical  exainitiatiou  of  the  optic  uiTve  Htiimj)  ami  of  tlie  hall  for  oi^aniama 
provvd  iic^tive.     The  pouturior  ciliary  nerves  as  well  as  the  optic  nerve 

■  vnn  ati'ophiv,  while  iu  the  luiterior  portion  of  the  ciliary  body  and  in  the 
coriii'n  iionnal  nerve-fibre.*  wore  found.  We  have  hero  a  case  of  sympathetic 
ophthalmia  iu  wliich  bacteria  have  played  uo  part. 

"  The  other  case  was  one  in  which  itcnaitiveiittvf  to  pn»siirc  in  the  pri- 
marily  affected  eye  wa.i  wanting.  In  ihi-  Mi.-oiid  eve  llicru  wn«  neuritis, 
with  opacitien  in  the  vitreoiin  body.  The  eye  externally  was  jwlc  aiwl  the 
pupil  n-sponsivc  to  light,  .\lwnt  this  time  the  boy  received  a  xnolent 
blow  on  the  primarily  affected  eye,  and  the  next  day  the  sympathizing  eye 
W!W  niorv  intensely  injected  and  irritatetl,  the  pnpil  naa  narrower,  and  there 
wag  more  photophobia.     In  tonr  day.';  Loth  eyes  were  free  of  irritation." 

■  It  i»  uot  probable,  Sc-hniidt-Kimjiler  tliink^,  that  tiac-tena  had  anything 
to  do  with  caLLsing  the  diiH'u&c,  iua^miteh  a^  the  papilla  of  tlie  left  eye  wu» 
nurnial,  nr  very  nwuly  »o,  whilst  proiiouni-cd  chaiigra  were  present  in  the 
anterior  part  of  the  right  eye.  The  faet  that  the  proof**  ineroa^  in  in- 
tensity after  the  blow  on  tlie  left  eye  would  ratlior  suggest  a  ease  of  ciliary 
ocuro!>i».  TiieflP  two  case^  cannot  be  explained  by  the  infection  tluiiry, 
but  may  iii  fact  Ik-  etaid  to  cuntmdict  lliat  tlieory.     He  does  not  think  the 

'  8chiiiidt-Riinp]«r,  Boitragsur  Aotlftlogic  und  Pn>pliyluip  der  lympatliUchen  Oph- 
thalmif ,  Archiv  f^lr  U|>hlbt>lriiolcii-ip,  Bd.  xxiriii.,  1B92. 

■  8ctiiiildt-Kliii}>ter,  Buriclit  di-r  i>|ibaialmolu)(.  Uetulbcliatt,  Hcidtlbcrg,  ISSl,  15.  100. 
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riIian'>Der\'e  tlimn'  aloiip  inn  explain  the  plienomena  of  RTrnpathdir  ia- 
flainmation,  tlidiigh  he  deems  tu  Ijelierc  that  many  of  the  lissue-cliangea 
here  an-  aniilogous  to  tboec  brougbt  abutit  at  other  points  hy  the  actioa  oC 
vaeo-motor  or  trophic  tterves. 

Wore  St-bmidi-RimpIer's  theory  the  right  one,  Rj-mptomB  of 
tfaeti<^  irritaliiin  wniild  alwavK  usltcr  in  an  uLta(.-k  of  f>'mpatheiii^'  ia&t 
tioD,  or  at  Ivast  be  present  UuriDg  the  outbreak,  of  the  diacaae  in  the  oiba 
eye.  It  iii  well  known  tliat  i-ither  of  these  condition!*  may  be,  and  fre- 
quently i6,  ab^nt,  that  sympathetic  inflammation  oAoii  makes  its  appnr- 
ancv  without  any  symptoms  of  irritation,  atui  tliat  in-nipathe1ic  irriuiioo 
can  exit4  for  yt>ars  M-ilhout  inflammation.  In  ibin  connection,  Tlie<>t>a]i],' 
who  is  a  strong  advocate  of  the  ciliary-nerve  tlieory,  is  of  the  opinion  ibai 
the  ciliary  nerves  contain  m'm[»8th«iic  aa  well  as  seiisory  fibres,  and  that  it 
is  likely  that  tb«  furmer  have  moot  to  do  witii  trophic  obaiigce,  the  latter 
with  distiirb(ut«>^  of  pcnpation.  In  view,  then,  of  the  griiU  diffcn-nft-  in 
llie  <l(^n.i-  of  pain  iiiflieted  in  different  pcr»oii)>,  be  tbink>;  iliat  in  the  eye, » 
w*ll  as  in  other  parts  of  the  body,  these  two  kinds  of  fibn«  do  not  always 
exist  iu  the  Eame  n'latixf  pm])orli»n,  or  at  least  ibat  in  difll-ivnt  indi- 
viduals Sometimes  the  influence  of  one  >vt  and  sumotimes  the  influenorof 
th«  other  may  predominate.  This  being  the  cosc^  it  is  vti*y  to  nndcrstjud 
why  a  given  lesion  of  the  ciliary  body  sbotdd  give  ri«c  in  one  instantr  to 
pronountvd  sympathetic  irrilatiun  unaw.-oinpanicd  by  strueiund  duu^, 
and  in  another  to  trt>i>liie  cbaugi«  iu  the  symiuitbuiing  e)-e  with  Uttle  or  do 
M:wmpanyin};  irritation. 

The  following  euso,  reportcxl  by  Dctitiichmnnn,*  is  of  mom  than  u*ia] 
interest  bceatise  th«'  man  died  of  carciuomn  of  the  stomach.  The  dianeo 
found  in  the  sym|jathizing  eye,  in  the  opinion  of  Deutschniann,  must  havt 
been  the  r<»ull  of  u  procv^et  tJiat  ueceaiarily  was  limited  to  the  visual  appa- 
ratus from  bi-ginuing  to  end. 

A  man  thirty  years  of  age  had  anderf^ne  an  nnRiiceessful  o|>eratiua 
apon  his  ri^bt  eye  six  mouttifi  before.  Inllamniation  aAweialitl  with  cmi 
pain  followed  the  (>|>enitioii,  and  eight  vrm  ultimately  lost.  The  luticat, 
when  fin<t  ms-d,  pre«eutrd  tl>c  following  conditions.  In  the  right  eye  tbtrt 
were  phthisis  bidbi  and  ooelttsion  of  the  pnpil.  The  cornea  was  elair, 
though  there  was  s  xcar  at  the  limbus  marking  the  [xiint  where  the  ruci^ina 
was  made  at  the  time  of  (i]xnitioii.  Slight  ciliary  inj«-Hon  was  also  p«s- 
ent,  and  the  eye  was  soft  ami  extrwnely  sensitive  to  pressure.  The  otlw 
eye  was  sound  so  far  a,*  externtil  apjH-amnce  and  vision  were  <'orKvrwd. 
The  ophthahm»ii\){M>,  however,  showed  a  rcil  papilla  with  iwlihtitic]  etlirrs. 
the  vcsieli^  U^ng  dilatetl  nud  the  siirroiinding  retina  cloudy.  The  palitai 
peftiscd  ab^ohitely  to  submit  to  all  operation,  so  he  M-as  put  through  a  c-mr* 
of  iuunctiun,  sweating,  and  iothde  of  |)ota#iiiiu.     It  may  be  well  to  addtlul 

'  TtieoMd,  Sonic  Rwenl  Thwriw  ry^iHing  th«  Pathoftvay  of  Sympathftk  Ofk- 
thUmim  vi*w#J  fVom  >  Uloroacopk  SUiix)- P»iiit,  Arcfatria  orOptithalmatog;,  xut.,  ISM. 
*  D«utKltinMia,  Beluiise  cur  AngrcDbeUkund*,  Bd.  i. 
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then  veM  DO  widciive  ot  svpliilis,  thou^lt  the  loau  was  vm'  pule  and  KikI  a 
CAC^CCtio  iiji|K!nniniv.  Ut:  liad  no  fever,  and  <»m|>lain<-<I  aif  iiut)iliig  in 
■  paititnitar,  except  trouble  in  liiit  Htuiiuu;)i.  Tht!  Iituitment  with  tlie  alwive- 
nieniiuiied  agents  provctl  fruitless.  The  piimurily  ttflt-cttKi  eye  grew  less 
irritable  aDd  giitduully  lost  it?  svasitivc-nuss  to  prtviiurc,  wliile  tbe  ncuro- 
retinitiB  in  the  oth^r  eyo  increased  uiid  vuion  umn  begun  to  tiiil,  followed 
by  the  apjMsiraui'y  of  liuo  upacitii's  iu  the  viipeous  body.  Tin*  (latioiit 
wan  lost  night  )if  for  nearly  three  muntUs,  and  wheti  next  swn  the  vbiuu 
in  his  good  eye  was  1/15,  uod  Uk-pc  wer*  prescut  prouoimrtd  ucuro- 
retvoitiK,  opacitioe  iii  tlic  \-itrcoii8  body,  nitd  t)eginning  (-ilinry  inJt'ctioD. 
The  other  «ye  showed  no  l"iirther  rhangrs.  The  cachectic  miiditioii  of  tlm 
jxitifui  »eeui«i  wui-se.  au<l  he  prpspnt«l  the  appcaranee  of  one  affi^ied  with 
cnrciuoma.  He  still  refused  to  allow  an  enucleation,  so  he  was  put  aoder 
at'tive  tN^imcnt  with  a  view  of  bettering  tlie  condition  of  tlie  left  eye, — the 
«ye  in  whieh  sympathetio  ophtJialtnia  WTW  preiwnt.  Things  cmitinued  w 
go  (rom  Iffld  to  worse  ;  posterior  nynediia*  appcarfd,  and  the  vitreous  body 
berame  so  cloudy  that  it  wjis  not  jHisiiblc  to  si-c  the  fundus.  The  vi-non 
sank  to  recogniidog  the  movements  of  the  liuuil.  Tlie  general  «>uditiou  of 
the  patient  grew  rapidly  worse,  till  tiiere  was  no  longer  any  doiihl  about 
the  ejiwtenee  <»f  a  larcinoma  of  the  stotiiacb.     He  died  a  few  daya  later. 

An  autopsy  wa»  oblainiil.oud  U)th  orhita,  tlic  cyehalb.  the  o])lic  nerves, 
and  the  vhiuHni  weiv  Mvtired  for  exniuiniitSon.  It  may  l*e  iiK-titiuiied  tliat 
ftt  the  autopsy  the  meninges  shotvcd  nothing  abnormal.  The  right  eye 
was  elightly  atrr>phic,  the  o|itic  nerve  enti^anw  decidedly  spreail  out  and 
ioflltrateil  Ihronghout  with  round  eell^.  The  trunks  of  the  eiliary  m-rvi*a 
at  this  point  presented  nothing  abnormal ;  8f>nietime3  here  anil  there  in 
the  Kheath  a  round  cell  would  be  notieed.  The  tissue  of  tlie  optie  nerve 
itself  wai«  abundantly  infiltmted  with  round  cellm,  eHiKcially  in  the  pial 
septa.  The  walls  tif  the  blood-veewrls  in  the  papilla  were  richly  infil- 
trated with  round  cells.  The  retina,  especially  in  the  nerve-fibre  layer, 
TTjw  markedly  iufiUmtf-d,  and  at  point-s  was  aeparated  fi-om  the  cliorioid  by 
an  oxiidalt».  The  veiwels  of  the  rt'tina  parlid|iBtvd  to  tlie  same  extent  in 
the  protsas.  The  retina  iu  tlie  vicinity  of  the  oru  serratii  did  not  «how 
niui-li  infill  ration,  l>iit  wai'wmply  ntro|>Iiie.  Tlieohorioid  «»3  atropine  very 
generally,  and  tJie  pigment  ejiitlieltnm  at  points  was  detHched  and  partly 
atrophte<l.  Both  the  retinal  infillmtioii  and  the  oliorioidal  infiltration 
were  less  pronoiineed  m-ar  the  eiiiary  rejiioii.  The  viti"eoii8  was  detached 
anteiiorly  and  posteriorly  ami  iraiisfomii-d  into  a  fine  fibroiw  lijwuc 
The  sclera  was  slightly  inliltrated  at  the  poRterioi-  pole.  Iiifiltmtion 
of  the  pK'lera,  as  well  ii-f  of  the  subeonjuru-liviil  tissue,  was  notirwl  at 
the  liiulnm  of  the  cornea.  The  rumen  was  al»o  infiltmted,  and  at  itfi 
upIKT  border  was  to  be  wen  a  (R'iir,  along  the  course  of  which  oell- 
■ufillnttion  was  vcri'  uotiwable.  The  iris  and  riliurk-  Ijody  Bhowed  atrophy 
of  the  pigiDCDt  elements.  Posterior  synecliin;  were  present,  the  synechiie 
C0R»etiug  of  nucleated    Irbrous  tiwuc  contaiuiog   round    iielld,  particles 
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of  pigment,  nnd  rndothclUiid  ooUs,  roruiing  a  tisene  vhidi  cDn[in% 
cIi^whI  ttio  pupillnry  n[H-niu]|;;.  Tlie  anterior  ctiamlier  ronlainKi  an  fiiAa 
th«t  wmsistt'd  of  rouutl  wU»  ami  tlirt-uils  of  fibrin.  KApwiallv  a<Ac»ixAt 
wa«  nu  anterior  s^'nediiu  iinaf^K-iHU-d  ^ritli  ■  coitMal  Mar.  Tbocra 
liardly  more  than  a  rudimont  of  the  Icng  n>iiiaining. 

As  n^rds  the  comlition  of  the  ^ccuiict  eye,  the  opiic  ntrvf,  at  tbe  jaiot 
wlicrp  it  pOMScd  into  the  eyeball,  wse  richly  infiltrated  vitli  nmnd  ati, 
and  liiis  wu8  |nuticiilarly  notiocabU'  in  the   pial   septa.     The  nlianr  amv 
at  this  point  were  tntaet,  cxeept  that  here  aixl  there  a  round  Ml  cmU  b 
noticed.     TItp  papilla  iras  v<-ry  much  swollen  an«l  tnfiltraied  witb  mail 
cells,  aud  tlie  sheaths  of   iIm*  central   vtviwls   participated  in  this  pnctt 
The  retina,  cfc-pitntilly  in    tlwt  fibre  layer  and   as   far  iWwaid  as  titf  <a 
wrrata,  was  the  scat  of  round-cell    inBltratiou,  the  infiltration  Aawtf 
even  to  mmi?  extent  in  the  om  acrrata.      The  cboriutd  waa  ridOr  ibQ- 
tratcd,  the  cells  sometimes  occurring  in  little  {^n>u)is  ar  hcftpe,  md  taw- 
tini»i  being   uniformly  dt&tributMl  throughout   the  ibmie.      Th«  pignnil 
epithelium  was  loosened.     Tfa«  round-tell  inBltmtion  of  tltc  ^orind  if- 
jieareil  to  be  lea«  pmnimncpcl  a  sliort  distance  IbrwanJ  from  the  equbr, 
but  txryond  this  up  Ui  the-  i-ttiart'  body  and  in  tJ)e  latter  the  ct-ll-tnfiltraiiaB 
was  abundant.     The  sclera  in  gcniTuI  n-as  intact,  tlKHijch  the  walls  of  tic 
email  blood -vts^cls  penetrating  the  »elera  were  infiltrated.     The  vittM* 
body  was  ecniewhat  shrivelled,  and  at  some  jKiinte  woa  detached  fn«  the 
n-tina.     Throujifaout  the  vitreous  body  were  to  be  seen  nunienias  cdh, 
partly  small  round  oelL**,  ]>artly  larp*  cells  with  vat-tioles  and  roBttiniif 
Be\'eml  nucld.     The  ]K>»terior  obamher  oontninc-d   L-<>a^ulate«]  fiUio  anni 
with  round  eells.     The  lena  ww  intnet,  except  that  tlicn-  wa.'i  an  ^aandat 
pigment  defiosit  on  the  anterior  capsule,  and  in  addition  to  thLt  an  exadUe 
that  soldi-red  (lie  anterior  capsule  to  the  posterior  !itirfai.-p  of  the  lens.    Tk 
ciliar\'  hody  w-a.^  dcnswiy  infiltrated  witli  round  eells.      The  anterior  uhiiu- 
ber  oimtained  n  fihrinoiis  exudate  rieJi  in  cells.     The  iris  u-as  infiltniRl 
tlirotighout  with  njiind  rells,  and  the  cumpa  showed  a  slight  intlliraiia 
at  the  svlcral  border,  as  did  al»<>  tite  subconjunrtival  ti^uc  at  thi>  [viot. 
The  external  sheath  of  the  optic  non-e  of  tlie  prinjarily  alK<et<<d  eye  all  l(» 
way  up  to  the  rhiasm  was  only  moderately  afloetod.     The  inner  sliMlk. 
hoicever,  was  rotLsidcnibly  infiltruted  with    round  oclls,  the   infiltntta 
beinp:  here  and  there  quite  den*c,  and  at  other  poinb^  more  diffue?,    Tbr 
cell -infiltration  was   pronounced    in   tlie   jiinl   wptii.       At  the  c]iia§m 
inner  sheath  of  the  nerve  wan  markedly  inliltnited.     The  pta  mater  mft 
inliltiiili-d  only  in  the  iimuedinte  vicinity  of  the  chiasiu;  otherwi^'  ii  n» 
iwrfwtly  normal.     Tlie  other  optic  ner\-e  showed  also  prououuM-d  nKin'WI 
infiltmtion  of  (hi-  inner  sheath  iit  the  chinsni.     Tbi.t  <>ell-in(ilcniti(n  o»- 
timicd  with  variable  intensity  nil  the  wiiy  down  to  the  oeeond  eye.    Bo<h 
orbits  were  nomial,  and  there  wae  hen>  no  sujiigcBtion  of  invoIvenKut 
thr  pari  of  nerves,  miiecle^  or  blood -veaflrlw.     The  riliary  nerve?,  whrm^ 
tuet  with  IB  the  sections,  were  |>erteetly  nomial.     The  brain  and  its  tuna- 
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branps  wen*  nonnat.  Micro-ur^nii^ms  were  finm<l  in  bcitli  eyes,  and  also 
in  the  optio  iiorvcs.  Hic  org^iui^nis  liiul  iKnui'^vbtit  tlm  uppvuniiK'c  of 
gonococci,  and  in  tlic  pHmarily  affwUMl  oyc  worv  ub^n'td  to  be  most 
num(>roii«  tu  llic  ciliarj'  Ixxly  und  irb  and  fhorioid,  (specially  in  Uiat  [airt 
of  tliL-  diorioiil  near  llie  paiyjlla.  They  were  also  to  lie  seen  in  the  retina, 
in  tlic  [lapilln,  and  iihijiii  the  «>ntm]  vestiels.  In  the  optjc  nerve  otfj^an- 
i«m«  wort!  fuiind  iii  the  nerve-trunk  and  in  the  walls  of  the  smaller  blood- 
vegselH  whieh  [lays  tliroiigh  the  inner  sheatli  of  the  nerve.  No  or^ianistus 
were  found  in  the  onter  .slieuth  of  tiic  ncn'e.  The  oonilition  wu.s  tJie  Hm»c 
in  both  ojrtic  nerx-ee  and  In  the  cliiusni.  Sume  few  oi^nism*  were  found 
in  the  pin  mater  in  tlie  imnietliatc  viduity  of  the  chiovni.  In  tlie  rfixHMid 
vye  luicru-urganisms  were  found  to  Ix?  most  abiindflot  in  the  postt^Tiur 
part  of  the  vye,  just  as  was  the  ease-  with  the  first  eye.  There  were  no 
orgsninni^  In  ihi-  orhiti*.  It  will  U-  renHiid)ere<I  that  iienritiii  optica  exintetl 
for  some  iltiK*  in  ihit  !Hx:oiid  cyt'-  liefore  there  wivi*  dinturlxtnoe  of  vLiiun. 

DeutficbmanD  thought  that  the  nenritifl  was  prnduceil  by  the  elieniieal 
and  metabtdic  prothirls  that  pi-eeeded  the  migration  of  the  organisms,  iind 
th«t  it  wan  only  where  the  latter  liad  traverae<l  the  optic  nerves  nnJ  paaietl 
into  the  setoad  eye  tliat  the  disease  spread  with  rapidit)'  and  with  it*  usual 
destruetiveiieas.  He  rt^rd(?d  tlie  oplie  mTV)>H  and  chiasm  m  the  route 
followed  by  the  orjtanisnts.  and  U-lievwi  that  the  pial  sheath  <tf  the  nerve 
and  the  Hervi.--tnink  were  lliu  purtH  pri'foruhly  attueki-d  ;  niid  lie  conehulml 
by  stating  his  [Kwition  again  with  nv-pet-t  to  th<  patLugi'nesis  of  itymjMt- 
thctic  ophthiilniin,  n  jweition  whieh  is  well  known. 

Such  a  ease  is  of  undoubted  value,  for  if  a  (jeneral  infection  can  be 
absolately  excluded  we  are  not  lar  from  the  sotutioa  of  this  problem, 
The  observatitiij,  however,  i'*  an  isolated  one,  aiwl,  while  we  cannot  but  ap- 
preciate its  vahie,  it  will  never  )»■  hK>U<>il  ii]H)n  an  i^onehiitive,  ho  long  an  the 
experimental  side  «if  the  (jupstion  remains  so  one-siilpd.  It  may  l)e  added 
thai  a  gi-neral  infection  cannot  }>gsHbly  be  excluded  without  a  bncteriologi- 
eal  exitniinatiun  of  the  blood  and  otlier  organs,  as  such  general  infection, 
espocinlly  with  sLreptocotxti,  i^  not  infrequent  as  a  terminal  event  in  various 
chronic  diseases,  ineluding  cauoer  of  the  stomaeli.  The  many  negative 
results  do  not  diaproVL-  the  Ijacteric  orijriu  of  ;^yni pathetic  ophtlialinta,  but 
before  regardinj^  sui'li  ft  tlK-ory  iv*  prove<l  tlie  spii'lfii'  oi^inlHin  mni«t  !«.' 
identjfieil,  and  eti|Kviftlly  ghoiild  this  be  the  ease  with  on  affcetion  like 
ByinjMthetii;  ophthalnnia.  a  disease  the  patliopenesis  of  which  really  does 
admit  «f  more  tliau  one  reasonable  interpretation. 


PROGNOSIS. 

Under  any  circuiui»tanee«  the  prognosis  is  a  matter  of  doubt,  Well- 
esiabliethed  reeoverie;^  arc  rare.  Secondi '  reporfi*  a  vtuo,  and  Wuldi^pnhl,* 
in  summing  «p  the  statistios  of  Professor  Sebioss's  clinic  in  Bfilc,  reports 

'  ij«oindi.  (,\'iitntll)lutt  Air  pmktii>cli(-  Aufivnhvilkundv,  July,  I8@S,  S.  HM. 
»  Walditpubl.  Innug.  that.,  LitMn\«,  1892. 
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four  pecowritt"  in  tiii  ycsps.  CasM  of  reooverj-  are  r^portnl  by  Hirerii. 
berg,'  Loqiteiir,*  Sctiinuer*  anil  K«giuan.'  lucliuling  all  these  cast^  I 
have  beeu  abl«  (o  collect  Dinctcvn  nell-i-^^lublisliL-d  rucovuics  inim  STtDps- 
tbrtic  plasiic  uveitis  wbicb  bavc  uvcum.il  (luring  the  ptat  twenty  yon. 
LaiiuHirtliiiik&  tbat  tb«  age  of  tlic  |wticDt  is  of  itDportUKCia  thesoocessfnl 
Ivmiiiialiun  uf  liw  thaeoM.:  If  tW-  )jatieiit  is  yoiing,  tbe  chuHeB  lor  reoorwrr 
arc  bctUT,  bccnuiio  llw  bi^  dc^roe  of  nulritton  of  tbe  UasocB  tn  joufa  u 
nbU-  to  triiiitipb  over  Uik  eerioiia  olwtacbs  produced  In-  Uio  iliiwasir.  Ibtf 
of  tbe  cnM^  m  bk-li  bitw  rooovcivd  were  under  forty  y<«n  itf  ag«,  aad  tataj 
of  them  were  children.  Tbe  following  cue  is  ono  wbirJi  I  m«  early  hi  tbi 
nnntcr  of  1895.  It  is  especially  intrrcetiog  as  affordiog  an  opportanity  af 
Kudyiiig  the  changes  in  tbe  fundus,  and  tbese  changes  have  been  iDdicalci) 
ui  the  aoxim|iauyiiig  water-oolor. 

G.  W.  tBrDetothe.Iobn.sHupkiiuHoA{iita]  for  trealmniL  Hrbad  boa 
stnick  in  tbrb-ftcrvr  bva  )>im-of  stone,  and  when  fim  ^ern,  fuurd^ra  later, 
bad  a  small  |»eD<4rating  ^>^oUlld  of  the  cvoImiII  at  tlie  upper  and  inner  bordn 
of  tbe  conw«.  The  pu|HlIani-  ar<tt  was  nearly  GUed  with  a  filmy  mHa*fl| 
and  tbt!  |Htpil  was  cuntnu-ted.  Tben>  was  a  £iint  line  of  what  appmvdta 
be  pus  at  the  bottoiu  of  tlie  antmor  chamber.  He  could  coant  fiogm  at' 
»ix  itct,  lliv  other  eye  was  normul  !d  every  respect ;  lod  I  OMy  aay 
tliat  he  litul  iK-vcr  had  any  pruxHoiin  trouble  with  hi:*  eyes.  Iliefe  nai 
history  of  any  euu»titutioaal  trouble.  The  injnn^d  eye  was^f-rt*  moefa 
gcated  and  semitive  to  tbe  toueb.  A  compre^  bandage  wsa  applied, 
pine  was  ordered  to  l>e  ti«ed  c\*enF'  tbrc^  hours,  and  be  waa given  anaU 
of  calomel.  Tlin^*'  duyn  later  the  condition  bad  beenme  mueli  wt^nc. 
anterior  ehomber  wo?  moro  tban  half  full  of  pn»,  and  r.uly  li(>ltt-| 
was  present.  Tbe  anterior  chamber  was  emptied  by  a  pancrats^ 
rather  to  luy  ^urpriev,  thiie  was  no  refomiauon  of  the  pos.  Tbe 
yifldvi  f^niibuilly  to  the-  roydrialie.  and  full  dilsution  wna  vbtaincd. 
tbe  end  of  tbe  fifth  woelc  he  could  oouoi  fiogen  at  fiAecn  l«et.  The 
was  rtill  eonirt^ted,  the  vitreoufi  body  hazy,  and  there  was  aenaili 
tbe  touch.  He  left  tbe  cliDic.  and  returned  in  lour  days  witb  the  repon  tlal 
he  could  hardly  !«e<-  anytbinfiE  with  bis  good  eye.  On  examinm^  th»  r^t 
eye  there  were  found  two  adheston<;  at  the  lower  and  temporal  borderof  ifcc 
pupil  anti  anntlwr  at  ibe  inner  and  upper  bonier.  Tbe  vitrvuas  vm  n 
doudy  that  it  was  iniptiaible  to  gvt  any  rmttsfaclory  vkw  of  tbe  ftindai. 
He  liad  mffertd  no  pain.  There  wag  oon^<k*rable  drcoawamcwl  injeetiaa. 
It  was  a  typical  pioturo  of  plastie  nveitig.  Hi?  viftion  in  this  tf^ 
16/300.  Here,  tlH.ii,  wajs  a  ea^  of  tiympatbetie  ophtltaltuia  with  ladU 
vt»ioti  gtiil  present  in  the  injured  eye,  tbe  vision  in  the  latter  Ktill  heing  tk 
ability  to  count  l{Dgen>  at  Bfteen  feet.    This  condition  of  e&ira  contiaafd 
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■  tlinfbUrg,  C'lumlt-lau  fOr  pnkti*dio  AuKvubcQlnuidtt,  Oct-  1«9I.  ud  Xu«k.  WL 

■  I^utur,  AbiiaIm  d'OcuUtfiqae,  Hot.  1696. 
>  O.  ScUnnfr.  Ice.  dt. 
*  B^vnan,  Aauaka  d'Ocolbtfaiiu,  AofUtt,  19H. 
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till  the  bc^inDing  of  tJie  nititb  v!<xk,  wbvD  for  av  upjMrcnt  reaaon  Tuinn  in 
the  injiiix'd  vyc  luiiik  tu  light-pt'i-cejitioii,  noi.]  In  two  davs  ligbt-perception 
hail  d)sapp«in?d.  Tht*^  ohnagcs  utre  associated  with  marked  detrrcose  tn 
iiitra-ccular  tcusioa.  The  ncc^'ssity  for  n^tainiog  the  eye  do  longer  existed, 
80  it  ^ra9  enucleated,  on  tlie  grouud  tliat,  as  it  was  the  focus  of  llie  eyupa- 
thcttc  trouble,  it  might  still  be  exerting  a  pernicious  infliiefioe  upon  tlie 
other  n'c  8oon  after  thiH  tlie  ^m[)ath<>tic^ally  aflwrtod  eye  l)egan  to  iiti- 
prove.  During  all  thf-t  time  the  man  vita  taking  onc-4(ixteentI)  gr.  hydrat^. 
bidilor.  and  ten  gr.  iwta*.  itnl.  thrtf  timas  a  day,  and  at  least  onec  a  week 
his  bowels  were  thoroughly  moved  by  »mall  doaee  of  calomel.  His  vision 
at  the  end  of  the  ninth  week  was  16/200,  and  now,  in  the  fourteenth  month, 
his  vi«iuii  is  16/40,  and  he  can  make  out  two  or  three  letters  on  the  next 
lower  ItHC.  Thcrv  'm  a  alight  adlieaiou  at  the  upper  and  inner  border  of  the 
pupil,  but  tdc  latter  is,  with  this  exoi-ption,  svnnm-trically  diUlctl.  There 
are  several  small  pigment-^pota  on  the  anterior  coiwiile.  The  media  arc 
perfectly  clear,  and  only  recently  has  it  been  po^ble  to  see  the  ftindits. 
Relapses  have  been  known  to  occur  at  a  later  peritxl  tlian  a  year,  so  that 
this  patient  cannot  be  pronounced  absolutely  out  of  danger.  We  may  say, 
however,  tliat,  as  a  rule,  when  one  has  passed  through  a  year  without  a 
relapse  tlte  conditiiitiit  Ju.Htify  a  favorable  prngnusis.  Under  a  year  one 
should  be  reaer^'cd  in  making  any  ittatemcut^  as  to  a>mplfte  recovery. 


TKEATMK.NT. 

The  prophylactic  treatment  naturally  playa  a  most  im[>ortant  r61e  in 
dealing  with  sympialhetio  ophthalmia,  and  of  (H>unte  tlie  only  certain 
prophylaxis  i»  the  eDueJeotion  of  the  injured  eye.  Wardrop  in  1819 
propo!<ed  «nptying  the  ointenta  of  the  eyeliall  by  a  targe  ineision  through 
the  middle  of  the  eye.  ICniiclcatitin  waa  Smt  prai-tifH.'d  by  Pridiard, 
though  the  credit  of  having  suggwted  such  a  step  is  given  by  some  to 
von  Ammon,  by  others  to  White  Cooper.  By  certain  pi-opliylaxis  I 
mean  relatively  certain,  for  we  can  never  assert  positively  tliat  eympa- 
theUc  ophlliahnia  will  be  surely  averted  if  the  injured  eye  be  euuclcatcd, 
nor,  ind(H<l,  can  tlie  assertion  itv  nmih-  thai  in  any  van-  where  the  other 
eye  is  perftctly  sound  it  will  beoome  di^-aaed  i]nle8.<i  the  injui-ed  ey«  be 
enucleated. 

Mcioren'  and  Srhmidtr-Rinipler'  each  report  a  taee  in  which  at  the 
enucleation  the  otiier  eyv  was  perfectly  sound,  yet  sympathetic  ophthalmia 
broke  out  iu  one  case  on  the  fourtli  Jay  and  in  the  other  on  the  seaind  day. 
Again,  a  ca«e  i^  reiMirtinl  In  whtL-h  bliudnu<^  fi>I)oweil,  and  tlie  sympatiietio 
intlaminution  did  not  sliow  itself  till  nine  days  after  the  injun^l  eye  itiis 
remuvwl.  As  a  general  thing,  tii  tin-  iiLimy  va^-s  of  tliis  kind  that  luivc  iMMn 
r*port<ii  the  symijothetie  disease  showed  itself  within  two  or  tJiree  wet-ks 

'  MiKTcn,  U«l>or  ■}-ni|Mtliiiicli»  0»ichl»iiti>ning»ii,  Bwlin,  1869. 

*  Schmidl-Kimplcr,  SympnthUchc  Ojihllialinio,  Kllniecb*  UnaauUaU  f.  AugtoliQll- 
kuodc,  lii.,  I8T4. 
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afW  tfa«  cnudmtitMi.  Crowi'  reports  a  ca-ie  ia  wliloh  tlic  iaflnmraattoa 
appenrod  twrnty-six  ilays  after  tlie  etiticlwitioo  of  tbi-  injured  eye.  KeiiU- 
ahip'  iviKirts  tliiw  vases  oociirring  in  twi-my-two,  hventy-tbrec, aud  twintT- 
finir  days ;  and  SucU  *  menttons  a  vai<e  vtltvni  thirty-two  days  after  thi>  firsc  ■ 
eyo  WAS  r«mov-(<d  ^ympatliotlc  oplithulniifl  broke  ant  in  tbe  othc-r  cvi*.  In 
Netttfship's'  Committee  Report  two  ca^ett  arc  nixtnlMl  in  which  tlie  iDJun* 
luul  rcsulttxl  ill  rupture  of  tlie  eyeball,  followed  by  violent  infloinniation  of  ^ 
the  orbital  tissue.  The  inBnitiiimtlon  dtd  nut  milMiile  aHcr  tltfr  enucleatioil| 
of  the  lacerated  eyeball,  and  in  ono  raso  sympatin-tic  diseoM  slion-etl  it^lf ' 
io  tlie  otber  eye  seven  weekn  I»t«r,  and  in  tbe  other  case  five  nveks  lati?r. 
Braitey'd*  explanation  ih  that  iofecrtion  took  plure  from  the  orbital  tiwrn'. 

Evi»M>r8(ion  '  was  introduo»l  by  Altml  tiraefe  in  1884,  and  later  was 
taken  up  by  Kfulcs.     ft  was  aa^cted  that  it  was  a  far  less  dangeroii.-*  opiTa- 
tkm  and  furntsbi-d  a  better  stump  fur  au  artificial  eye.     As  to  ita  b«n^  ■ 
lem  dang«roiid  opemtion  I  uoi  very  doubtful,  for  Sdiulck,'  of  Itnda|>e9t.  n~ 
\mTt»  a  (xee  o(  di-atli  afV.-r  this  operutiuu,  niid  CrrtM*  reports  two  tuses  of 
eympatbetic  iuRamrnution  in  tbe- other  eye  three  weeks  later.     Hut2*ub- 
wrved  a  ease  of  synipmhelic  neuritis.     In  Oraefe's  cases  the  avera^  time 
for  recovery  was  nine  day&     Fretjuently  great  ]>ain  that  has  persi^t^il  for 
some  davi*  has  been  exjierient'ed  after  ibis  operation,  this  being  a  ftaiturt 
but  exceptionally  Mfn  after  enucleation.     As  regards  the  motility  of  such  a 
stump,  Hot/.*  hai<  demiin!>t rated  that  jmtients,  ulieii  eviseeralion  n-as  pt>r- 
formed,  pot^iieKHKl  no  greater  jniwi-r  of  rotating  the  artificial  eye  inward  and 
outward  than  after  enucleation.     Tbe  upemtion  seeniH,  then,  of  very  doulit- 
ful   value,  aiul   1  am   not  disposed  to   recognize  any  eundttioD   in   which 
entict (nation  wnuld  not  be  preferable. 

Tlie  same  may  be  said  of  opUtro-eiliary  netirotomy,  ftrei  pnieliaed  by 
Bouchcron."  Rttlard's"  ex|>iiriincnL4  oii  rabbits  and  dogs  have  i^bown 
that  the  vnl  fi)<!i<  of  the  "piii-  nerve  do  gmw  together  pt^rfi-dly,  and 
Mauthner"  reports  &  wlsc  where  the  nerve-ends  grew  together  in  n  bitmaii 
being.  Of  course  in  these  cases  iliere  is  p*'rmnnent  1o«b  nf  fiim-lion.  But 
when  we  eorae  to  speak  of  the  ciliary  nerves  we  find  a  diirercnt  state  of 
affairs.  Here  in  most  cases  a  (lat-tial  restoration  <>f  ftuietton  is  alnioA 
invariable,  iiml  scone  eases  are  reported  Ed  M'bieli  funeiiuu  vwi  euinpletvly 


I 
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'  Crom,  0|ihi!iiilm!c  Rt'iTi**,  leCT,  p.  286,  Cnn*  ». 

'  Ketlletbip.  Tntifflctliiiis  of  the  Clinical  Soeiniy  f>f  Loadon.  to!,  vili.,  18S0. 

'SntU,  TrunML'tiunEor  tlio  Upli.  t^ix!.  at  t)ir  tTniu-d  Eingdom,  lfU>2. 

*  Ni'tllvotiip,  CoRimitiee  Hfpi^rt  oii  Tvu  Hmidrvil  Cmp;  «f  SymftHutic  Opliilialiiiia. 
'  Uwilty.  On  S.vniputli<.-lii'0|)lithalm>a,lVnt1i  Ia(*^r.  Mod.  Con^nMln  Bwlin.  ISWJ 

■  Tbi*  opmlinn  wna  |wrrormi.-d  bv  Noj-h  in  18*2  (DiMuut*  oT  th«  Kj«,  Stl  i>diti«M,  p. 
«I),  iind  by  Wi!ltiim«.  of  Bnsion.  in  18T7  (Tnm.  Am.  Opbtli.  8«j.,  IBTB,  p.  408). 
'  Sfbulck,  iiu.'i,xl  In  Piiilii.  •  I>it«<vn*  uf  llin  Bje,  p.  S2J. 
'  Crc».  Synipnihcilc  OphthatmltU after  BviseeiwlioD,  Ophlhaltuk  Kovmiw,  1867, p>  SW- 

•  HoU,  Juiir.  Anit-r.  U-xl.  Atce..  OctoU-r  31,  180$. 

■B  BouchMtm,  KtvruIuTniv  upticu^-iliuin*,  Oa««tt«  d«*  E[6pit>UX,  PitHt',  1699, 

X  Kixliinl,  KuL-imi]  d'Ophl..  1B80.  »  HuiUiner,  loo.  ftt. 
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liDMl.  TTio  P8s«  rp|iorttd  by  MautliDQr  wa:^  uii«  in  which  tJi«  nporation 
Deurolomy  hati  CDtirely  i¥iwove<i  the  sywi«Uiuisu("  aymiuitliciie  irritation. 
Sensibility,  however,  rt-turncd  ui  iho.  n[)emt4^  eye,  and  all  tbt*  symptom» 
of  irTttiition  rcflpix'arod  in  the  fcllrtw-oyo,  nnd  cnndtiitioii  h»d  to  be  pcr- 
forniwl.     A  soniewhnt  similar  WL-ir  i»  rcportwl  hy  IViiKwt.' 

Leber'  re|>ortfl  a  tasc  of  genuine  rtj-mpallH'tic  iuMaiiiinntion  after 
iipnrotoniy.  The  caee.  was  one  ol*  ptaaiic  Iridn-cyditis  of  trauiimtiv  origin. 
Three  inuntii.')  uficv  llit?  injury  neurotomy  was  pi^rformwl,  aii<l  U-n  days 
after  thiH  the  pyi'lall  wiw  aliwuliitt'ly  insensitive.  In  two  y«irs.  however, 
he  returnrtl  with  Hyni)mlhctio  iritis,  while  the  injiirrd  n'e  vnia  sensitive  to 
the  toiK'h,  a  condition  that  bad  Ihi-ii  prt-^fiit  (i>r  wveral  montlitf  bcl'oiv  tlie 
outbreak  of  ihe  symjialhftic  di»fast'.  The  eye  in  which  neurotomy  hitd  bueo 
performed  wm  titen  enucUatcd,  and  it  wag  found  lliat  coiinoctloQ  had  beeD 
re-ittlubliiihLil  lietwi-eti  the  t-iit  ends  of  the  nerve.  The  operation  is  not 
i ufrv<[iiently  [n-rfoniiixl  by  Chi«»lin  in  cases  of  absoluti.!  glniicy>tiiA  (uwo- 
dated  witJi  |RT»i-ileivt  [won,  simply  to  jvrewTVO  tin-  ej'elMlI ;  but  in  tbc«e 
meet  more  than  onec  it  hns  been  foand  necei^snr}'  to  rnudcatc  the  tye  on 
account  of  the  pptnm  nf  the  [»a.in.  As  a  means  then,  of  irarding  off 
pym|tathetLC  o|ihtl)almia,  I  rt^rd  neurotomy  as  utterly  uncertain,  and 
consecjuently  taking'  a  far  lower  rank  than  eniieleation,  evi&«>eration,  or 
resection  of  the  optic  nerw. 

This  hutcr  ojK-ration — a  nicHlifidttion  of  optiiw-ciliary  neurotomy — is 
atrougly  re^wmrBciidwI  hy  Scbwoiggcr*  uud  bold^  otit  a  bottcr  prospect 
for  safety  than  neurotomy.  Selieffcl  *  ba*  tvllocted  forty-one  cases  in  wbidl 
reflection  of  the  uptic  nerve  was  performed,  and  ffood  results  followed  in 
every  caae  wliere  the  sympatlietic  affeottoii  was  of  the  irritalive  type.  The 
lullowlDg  two  (.-ttses  of  svinpatlietio  f>phthalmia  are  rejiorted  by  Olauaeu^ 
and  Ohli^iunnn.  In  Uith  <'n.«<'«  «f*eetioii  of  the  optie  nerve  of  tlie  injured 
^ye  had  been  i>rrfi>rraed.  In  the  first  instnnti.'  the  patient  had  lieon 
wounded  in  the  right  eye  with  a  pair  of  strisaors  nine  years  before,  and 
during  all  this  lime  bud  ex|jenen(X'd  nr>  tn>ul>le  with  the  eye.  Sipht,  of 
course,  had  been  lonj^  eslingiiifih«l,  and  the  eye  was  undei^Ing  pbtiitsis. 
Without  any  external  eausc,  tlie  eye  became  injeeted  and  vorj-  sensitive  lo 
llie  toueli.  Resectiiin  wiw  jjcrfurmed.  Sevpiit«'n  days  later  sympUiHis  of 
syinputbiTtie  diiH>uiH.-  appeared  in  the  fellow-eye,  and  permanent  iiupuiruivnt 
of  vision  Kvultcd. 

Ohiemann'a  *  ease  wan  u  follows.     A  piece  of  «4eel  had  been  retnovcd 

'  PoDOdt,  iJincuivuin  on  f^ymf-ntlxiiic  l))ilitlinlmiii,  Tmni.  Int.  M«<].  Cunf;..  Lund  ,  l^ftl. 

'  Leber,  Brnti^rbiiiigfin  iihor  di«  Eiilitchung  di-r  ij^mpnthlirhc^n  A ugcnnrknin Imogen, 
AKbiTfUrOpbchalmuliigk',  ItiCSI.iivi)   S:I1 

'  Scl»w*ii;(;«'r,  Aui;i.'nli«-ilktinilo,  [i,  387, 

■Sehefl^l,  U«tH:rS«hiicrvi}ii-B«<cclli>ij,  Kim-  MmirUIjI.  rtir  Au^enbeUh.,  1890. 

>  ChiMt-n.  Kin  Ftill  von  sympRtliischof  Ophthalmtii  tfoU  Rnecticin  dw  <^iciiii,  IKtt. 
IjiBUf;.,  Kk-1,  ISSO. 

•Ohleoiann.  Die  ptrforirrndm  Angcnvcrlctxungrn  mil  Rilrktivht  aiif  dat  Vorkoiii- 
ia*D(]«r«;iiipulliij>(.'h«ri  UplitLftlmii>,  Areliiv  fur  Atigeiih<^ilk.,  iiii.,  1K9t. 
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from  the  ioterior  of  the  eyeball  wiUi  a  ma^et,  and  a 
along  smoothly,  but  two  weeks  later  the  injection  of 
iotensc  and  the  eyeball  aensitive  to  the  touch,  and  in 
symptoms  resection  of  the  optic  nerve  was  performed 
operated  eye  had  regained  its  sensibility  and  iritis  seroi 
tlie  other  eye.  Trousseau'  and  Schmidt-Rimpler'  b« 
similar  nature.  It  seems  quite  evident,  then,  that  not 
of  a  piece  of  the  optic  nerve  is  sufficient  to  prevent  f 
mia.  This  fact  would  seem  to  throw  a  doubt  upon 
optic  nerve  is  the  channel  of  communication,  thoug 
case,  that  of  Schmidt>UimpIer,  in  which,  after  the  rem 
metres  of  the  optic  nerve,  sympathetic  disease  brok< 
doubt,  however,  that  resection  does  render  difficult  an 
thetic  ophthalmia,  and  is  a  much  more  reliable  pi 
evisceration  or  neurotomy. 

In  those  cases  in  which  sympathetic  irritatioQ  exi 
special  reason  to  belie%'e  that  sympathetic  inflammation 
we  may  safely  employ  resection ;  and  this  applies  esp 
that  have  become  blind  from  other  causes  than  peni 
instance,  in  which  absolute  glaucoma  exists,  or  in  thos 
flammatioii  has  destroyed  the  cornea  and  phthisis  bulbi 
eye  is  blind,  however,  from  a  penetrating  wound,  the  sa 
would  be  to  enucleate.  An  eye  that  is  capable  of  gi' 
thetic  ophthalmia  is  a  dangerous  eye,  and  should  be  rei 
ing  for  symptoms  of  irritation  in  the  other  eye. 

In  those  cases  where  the  first  eye  has  some  vision  < 
it  is  a  very  difficult  question  to  dedde  what  to  do.  O 
whether  the  vision  in  the  injured  eye  is  good  enough 
of  an  improvement,  and  this  conclusion  con  be  rcachi 
studying  the  nature  of  tlie  wound  and  considering  wb 
crally  is  in  wounds  of  a  similar  character.  And,  in  i 
care  and  c-ons<-icntiou3nc3s,  one  will  make  mistakes  soi 
tiIM)n  what  course  to  follow  in  this  class  of  cases.  Her 
uhle  law  to  follow.  I  think  the  best  guides  in  a  <jase  i 
tonsiDii  luul  tiio  sensitiveness  to  touch.  If  the  latter  < 
!iii(I  tlic  kri.-iiin  dccidttlly  lowennl,  and  at  the  same  tim 
tion  is  piviri'iit,  fill'  chanfes  of  improvement  for  thij 
cspct-iiilly  <ti  if  these  conditions  i)ersist  fur  three  weel 
and  in  sikIi  :i  ann'  I  tliink  it  would  be  running  a  risk  t 

"When  flio  iiijiiT-ed  eve  Is  bliml  and  sympathetic  irr 
the  othiT  I'vc,  it  is  wise  U>  onuclcato. 


'  Triiii-'i'ilu.  I'ti  (-ik-1  d'0)>])thnlriiie  Bym]Mithiquc  niftlgre  la  Res 
Siioiyti?  ■lilpht.  Ji'  Piiri?,  Soaucfdc  7  Avril,  1891. 

'S^liiiiii.lr-I{irii|il.:r,  Bvitrag  zur  EutiUhuiig  dcrsj'mpatbiscbe 
cu-sioii,  UviilvllifPi;cT  Cutiirroas,  1891. 
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RUte  the  Rmt  eye  possesses  n  liltif  vision,  and  symptoot»  of  irritation 
ire  presecl  in  the  second  eye,  every  effort  must  be  mode  to  improve  tbc 
Dndition  nf  the  first  eye,  and  thin  lueantt  to  apply  ihe  riiira  governing 
be  trentmetit  of  any  irido'Oyulitifi,  and,  if  lux^'aHary,  the  pcrformanm  of 
ridectomy. 

When  Bympathvtic  influmtiuilioo  has  already  broken  out,  I  ehould 
eraove  the  tnjurL-d  c\e  it'  it  ii<  blind.  Coses  are  reported  by  von  tiraefe,' 
fovrer,*  Bpt«^ii,*  Saraelsolin,*  and  othoi's  in  which  rwuvory  follo^^'ed 
ritliout  tlie  remuvftl  of  the  injiirtd  eye.  If  the  iujured  vye  is  not  blind, 
htf  »ftme  c«urac  should  be  pursued  as  is  euggested  wbea  the  cimditioD  is 
b»t  of  symputhi'tio  irritation  in  the  second  eye:  in  other  word*,  do  not 
nucleate. 

I  Hii-scliberp*  reports  a  case  of  sympathetic  ophthalmia  in  which  the  eoo- 
Bti<ai8  were  of  tJiis  eharacter,  and  in  which  the  aeoud  eye  nvas  lost  and  the 
Iritt  contimiet)  to  have  sight.  The  fidlowiug  iDterestlng  case  ia  reported 
vy  Sphirmer.*  A  bor,  eight  yenra  old,  was  struck  in  the  right  eye.  Three 
f eelctt  later  the  iriH  was  liypenemic,  the  anterior  ehaniiwr  HhaUowr,  the  cHjniea 
ilondy,  and  the  eye  vm-  much  injected.  There  vem  (juuntitutivo  lights 
Perception,  and  tenriinn  was  miDiis.  There  was  uo  senMitiveness  to  pressure, 
Che  left  eye  was  noniial.  hem  than  ten  days  later  pericomofll  injection 
l|)pt<flr(.<l  iu  the  left  eye,  asMx-ifttcd  with  deep^HCiited  cloiidiiic^i  of  tlie  corut^-a 
md  dejKx^its  on  X>i<8Li-met's  lucmbrane.  The  vttntma  biKly  uud  the;  fundna 
iW*  norinnl.  He  wait  )mt  t»  hod,  mid  atropine  mus  cmploytxl  lucully  und 
«!ieylnte  of  aodium  internally,  with  the  effect  of  cloirinp  np  in  a  large 
nauniire  the  corneal  chindinesn.  This  trentnient  was  kept  up  for  geveral 
Sionths,  and  he  wai>  finally  discharged.  Eight  months  after  the  injnry 
iie  eye  was  free  from  irritation.  The  oomeal  eloiidlng  in  the  right  fye  had 
dear«d  up  to  such  an  extent  that  fingers  eonld  he  counted  at  twenty-five 
lentiinetres.     In  the  left  eye  vision  wa«  over  2/3. 

I  MauUincr'  odvisi-s  agninsl  eunohutinn  where  serous  iritis  only  is  present 
n  the  second  eye.  giving  uh  li!«ophiiun  that  Hiich  an  iritie  may  be  trans- 
ibrnicd  into  a  nmtignnnt  iritis  by  the  o[>eration.  lie  ftupjxtrts  his  views 
;iy  references  to  three  cases  reported  by  Knupji,  Derby,  and  Mooren.  His 
trgumrnts,  however,  are  far  from  convincing,  and,  indeed,  thi-ic  is  uo 
ilear  reason  fur  tJiinlc!ng  that  such  a  termination  was  dinwtly  tiiuxiibk'  to 
lie  operation. 

As  U>  inwlieinal  !ig<*ntj«,  we  potwess  nothing  thnt  seems  to  exercise  a 
^leeilifnlly  l>enefirial  influence  in  the  treatment  of  sympathetic  ophthalmia. 
In  the  early  stages  we  may  use  atropine  guardedly,  but  this  must  uot  be 


*  V.  Gnef#,  Awhi*  tUr  Ojilithalmoloyl",  x\'A.  S. 

'  Power,  lUnrnl  l^ondan  Ophtfaalmii?  Hnapinl  Repnrti,  vol.  vll.,  1$T8. 
'  Brt«g<;ii,  Wjpnpr  nn^ixinlM'he  Wfjchenfc.hrift,  Sr,  45  u.  46,  18T6. 
'  Kiunpl*i>hn,  Arehif**  of  Ophlholmology,  vaI.  i», 
)  nirM'hbFrg,  iiuotfd  hy  Kora,  DiacsMs  of  tbn  Eye,  p.  49fi, 

*  O.  ^lilmivr,  loc.  cit-  '  UauUiiier,  loa  dL 
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pemstcd  io,  for  mure  liariii  tliun  good  raiity  ou^iu'.  Tlio  oyv  should  Us 
alwoliitoly  at  rf«t.  Hot  f(impnlatioii»  du  )>ood  sorviof,  and  tliov  tihoiiti]  he 
iLscd  M^vt'iil  tiuu«  daily,  but  I  think  [he  b«st  vay  to  apply  heat  U  in  the 
sliape  (if  dn'  heoL  A  iiiost  conveaient  fucni  is  that  knvn-u  as  the  '*  Japan 
stove"  or  "  hot  tN>x."  Dnrkiuss  is  essential,  and  a  gocxl  tonio  i«  Mroo^y 
indlcAtKl. 

Pain  may  be  alleviated  Iiy  tl>e  iiwtillation  of  coraine.  Tlierc  U  a 
difference  of  opinion  on  the  Kiilijift  of  uierctirials,  but  nUoiuel  in  fmall 
doees  "uras  certainly  helpful  id  tlie  ca»(%  iu  which  1  have  sem  it  employed, 
and  it)  the  case  ivportixi  by  me  in  tbe  fore^ing  pagm  I  attiibiit^  the  liappf 
188110  in  largo  nicastiro  tu  ihe  use  of  ui«reurial«.  Noj'es'  laeuUous  a  case 
in  whieti  the  diiKA^e  wu.*  turrstviX  by  inducing  aUi\'atiou.  Or  ouuree  we 
may  apply  the  drug  ihiijii^i  iiiiiiK-tiuu.  Inj<vttoiw  of  pilocnrpiue  have  b<*« 
known  to  do  gwul ;  aho  the  ndmtnistratiou  of  the  fluid  exirut  ofjabortDdi. 
Opemtive  int»*rterpnre  must  be  put  oft"  as  loiiu  as  powtible.  The  opening 
made  by  ao  irideetoniy  is  eooner  (ir  later  cloaed  up  with  a  fresh  exudate. 

Not  a  little  has  been  written  during  tbe  last  three  youa  of  a  methid 
of  trentment  foltowwl  by  Al«die.'  The  latter  believes  in  the  inferiioOB 
natuiv  of  ^yu)|Kilbetii:  ophthalaiia,  awl  iti  of  the  opinion  that  tbe  injured  rn 
is  (XMi^laDtly  wip|>lyiug  nrgnnJBnis  tliut  jnae  o\'t:r  to  the  liudthy  eye.  Hit 
idea,  tiMai,  i»  to  dtMnfect  the  source  uf  tbe  di»eaM%  nixt  thi»  he  pro|Mn»  bi 
do  by  the  injeotion  into  the  eyeball  of  a  drop  of  siiblimaio  Mtlutioo  1  to 
1000.  At  the  »aiue  time  he  uae«  llie  vialvaiMxautery  at  tbe  ^iut  of 
the  injtir}';  in  other  woitLs  where  tlie  infectioD  entend.  He  reports 
three  I'tttws,  aud  in  two  of  iltMM-,  hy  the  help  of  tbU  tnetbod,  be  bnwf^t 
tbe  9yn)|uthetie  ophthalmia  to  a  ^tand-^ilL  The  third  case  ts  e^iMtallr 
interoi^ling  berau!«e  tlie  !n-n]|A(hetic  ophtlialtnia  penu^tnl  in  spite  i>f  (br 
eniKleation  of  tJie  injured  eye,  and  yet  by  the  lojccftioa  of  a  4nip  of  a 
1  to  1000  sublimate  mhition  the  disease  was  arrastad.  This  woald  or- 
taiuly  seem  a  \-aluable  method  of  treatment,  and  it  u  rub«r  Mirprisiiig 
that  i(  Iki^  not  been  more  widely  applied.  But  few  obserratioos,  bown'o; 
of  a  riuiilar  cluinieler  from  olbi-t«  atv  rcounled.  Tbe  tnatmcDt  is  wvtfar 
of  a  iiMWv^  ('XterMl^l  trial. 

The  influem-e  of  an  o[ienlioa  atenM  to  be  inranalJy  a  bort&l  vot. 
The  following  instructive  case  is  reported  by  SchtmKr.*     A  boy. 
j-rar*  of  age.  was  suffering  with  gotiorriKnd  opbthalmia.     Tbe 
lion  ran  a  very  mitd  course  in  his  left  eye  aod  did  aot  attack  the 
Tbe  otbtr  eye  was  d««tmyed  and  was  left  with  au  incarrerali-d  iris  aad 
opaqw  oonxa.     fNx  mouths  alter  he  n-v<  iol'n-tMl  his  r^t  vjv 
deatcd.  aud  eighteen  daji-»  after  tbe  eaudeatida  icado-ejrolitb  broke  iwc  ia 
the  other  e^'e.     Tliere  wrre  inteoM  inliaiT  iojecCtuo,  fpipbora,  aad  pkuta- 

'  KoTw.  tUmmtm  of  d>.  tj^  MM,  p.  4»0l 
•  AtadK,  PBtboffcii*  M  »oa*«B« 
d'OmlittifiM.  t.  cni.  p.  IBS. 
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pLobia.  Tbc  cornea  was  dull,  ttit-  nutcn'ur  oliambcr  iD<reaaed  m  deptli,  and 
the  afjiieouft  humor  oloudv.  Th*  iris  was  niarkwilj-  hj-perteniic ;  Uk^  |>iipil 
was  ritriil  ami  Filial  unlh  an  exiiilate,  but  could  be  dJlahxl  undt>r  alropina 
The  riliary  IkkIv  wns  verj-  Hensitivr  to  pressure.  Tcriiisiion  clr\iit<^.  A'lsion 
much  lowered.  Atropine,  bot  appllcatious,  and  iaimc-tloa&  were  ordci-ed. 
Under  this  txeatmoDt  the  clotidiag  gradual  ly  grew  fainter,  and  all«r  six 
weeks  he  cx>uH  roitnt  (iiiyors  atT(»«  the  room.  The  jjupil  was  adherent  nil 
around,  and  the-  riliury  liordtT  of  the  iri-s  puabw]  furward.  An  IridRCtoiny 
was  then  performed,  luid  a  wide  culolK>iua  was  obtaiuul,  which  immediatclv 
beoime  blocked  up  with  blood.  Inuuctions  were  continued,  but  with  no 
effect,  and  resort  was  mode  to  nnother  iridectomy.  Only  small  particles 
of  the  iris  could  be  removed.  There  was  considerable  liemorrlmp',  and  no 
ituprovenieut  of  vision  followed ;  in  fatrt,  the  coodition  of  the  eye  grew 
mpldly  won*e,  till  fl:mlly  light- perception  disa[i|icared.  Five  otlier  equally 
instnirtivc  casea  are  rpport«I  hy  Scliirmer,  and  all  go  to  show  the  unibrtn- 
nate  consequences  atti^udiug  an  o}>etTitioo  upon  this  claw  of  cases.  Oper- 
ative interference  with  rases  of  thiw  kind  in  justifiable  only  when  the  paiu 
Isecomes  unbearable,  and  here  Ht-lerotomy  may  do  good  by  relieving  the 
condition  of  aecondan-  glaucoma  which  is  frequently  present.  Lawnon 
reports  favtirable  iiatult*  aft«r  this  oiwration. 

It  ttotiws,  tlieii,  tlial  sympotbtHii:  uphtliahnia  may  terminate  first  and 
very  nu^^ly  in  recxivery,  and,  on  tb^-  odiir  hand,  tliat  llic  eye  may  Uwvme 
phthisical  and  collapse. 

Thei-e  is  still  another  termination,  in  which  the  ey«  renins  its  8bap«, 
but  the  iria  is  bound  down  by  extensive  adhe(?ion»  to  the  lens,  and  the 
latter  is  opaque  and  only  light-perception  ia  present.  What  should  be 
done  in  this  dasa  of  cases?  Here,  as  Oitcbett'  says,  the  chief  obstacle 
to  viaiou  is  tlie  lent.     He  !tu}^;eiits  tlu^  tbllowing  o[)eratim). 

In  the  fint  place,  every  evidence  of  an  acute  in  flam  mat  ion  muHt  Irnve 
passed  away.  A  fine  needlu  is  directed  to  the  centre  of  the  opaque  capsule, 
fltid  the  tatter  is  pierced.  .Vnothcr  uecdlc  is  pa««cd  in  from  the  opposite 
side,  and,  by  bringing  the  jieaetrating  fbnw  of  one  needle  to  bear  u{mu  the 
other,  a  small  opuuiug  i.s  tnodt-  iu  tJtt'  mpHiiIc.  The  points  of  tlic  needles 
are  then  i>e[)nrati'd  fruin  I'aeli  other.  In  thia  wny  quite  ft  rent  is  niaile. 
There  is  gencrnlly  an  escajK-  of  leu!<>'Uintter.  Little  or  uo  reaction  follows. 
An  intenal  of  several  weeks  is  allowed  to  pass  to  iwrmit  of  the  absorption 
of  lens-enbstanoe  as  for  an  po8.iible,  and  then  the  operation  is  repeated, 
and  Bo  on,  the  ojieration  I>eing  performed  every  time  with  two  needles. 
Both  Critchett  an<l  Story'  rejxirt  several  cases  in  which  useful  vision 
resulted  fmm  this  o[)enitirm  otU-n  rojieiited,  and  in  which  befon?  the  ojwra- 
tion  all  hope  of  ever  seeiug  again  hud  tmcn  abandoned. 


■  Critt-heH,  Royul  London  Ophth,  Hrmp.  Report*,  vot.  x,,  F»rt  a, 
» Story.  Treni.Rojral  AtaJ-  Med.  Ireland,  Dublin.  1890-81,  U.  422. 
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I  SHALL  begin  the  (l<'*crii>tloo  of  the  oporatiotis  iisually  pcrrorm<,<l  iu 
eyc-siirgery  with  tliusu  that  arc  ^jH^ificnlly  ri)>litlmlinolugi<«l,  tlic  opemt)on« 
on  the  iris  and  the  cryatalliiie  body,  wntiiiiie  l>y  those  on  the  oorooa,  iho 
conj iiDcti  va,  ani]  the  eyeball,  tlieii  take  up  the  operations  performed  on  tlie 
ociilar  Diueclee,  and  cooclude  with  the  operative  treatment  of  the  diseases 
of  the  lacnuial  apj>aratii!i,  the  orbit  and  its  netgliboriog  eavitie:!,  and  the 
removal  of  fotvi^  IxkIics  from  the  eye.  The  o))enitiuns  on  tlic  eyolidii  are 
described  br  l>r.  Harlan  in  auotlier  article. 

§  I.  GBNEKAL   PREPAllATIOXS    AND   PRECAUTIONS. 

It  IK  wlf-evident  that  patients  who  have  to  undergo  important  eye- 
operutions,  efpc^-ially  th(«e  fur  ctttamct,  ehuidd  Iw  in  good  physical  c>on- 
ditioD.  Yft  it  is  an  fxpvrietircof  late  years  that  crrtiiin  ooni>titutioi)al 
S\aemeB—€.ff.,  albiimintirin  uiid  dlubcto«— <lo  not  influeiioe  the  rorovory 
froiu  a  rataraet  extraction  materially.  If  wo  ehooee  n  period  when  the 
patteuls  an  not  ))articularly  debilitated,  we  can  o)>erate  on  hk\i  patients 
wiUi  tli«  average  rate  of  siiceesa.  Ii  ia  advUable,  however,  not  to  let  them 
lie  oil  tlieir  battkn  for  more  tiian  one  or  a  few  dayn,  and  to  keep  up  their 
nutrition  and  strength,  lest  hypoRtatio  pnenmnnin,  )deuriiiy,  and  ooma  set 
in.  This  rule  holds  for  old  persons  in  genend.  There  is  no  absolute  coii- 
tra-indication  to  lettioj;  a  patient  eit  uji  from  the  day  afWr  the  operatioa 
until  bis  diBcbar^re. 

Jtheiitiuitisni  and  ifout  have  an  nufavoraWo  influence  on  the  recovery,  on 
account  of  their  pn-dispositiim  towards  iritic  and  cyclitie  procttsscs, 

J}rMik€tr(h  ought  to  have  a  suiE^'icut  allowanw  of  alcohol  to  pvwliidc 
delirium  lrc-nicn<,  if  pwisible. 

Ad  operation  during  acute  bronckUia  is  uujustJfiable,  but  cJiroriie  6ron- 
chitig  need  not  be  considered  a  cuntm-iudication  cvt-ti  to  extJW.'tioD.  I  bave 
repeatedly  seen  persoui^  tliat  bad  prolon^^  mtnt-k.'t  of  violent  oou|;hing 
c\'<Ty  night,  re«v>ver  from  ^iituplc  extnu-iion  witbout  iris  prolapae.  I'"'"^ 
oUl  and  dffTPpU  pmpU  may  die  Koon  afigr  the  opertUlon,  some  witliin  a  few 
dayK,  otben  nuddenly. 
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I  operMud  <m  u  old  voinaD  wbt»  hud  bc«D  blind  tut  manjr  jmn.    Fur 
%  erwl  km^ng  of  wring  it^in,  lod  npected  Ihmi  the  rmomii'm  («f  b«T  ugtat  b«r  woira 
to  jMlthhil  hsppioeM.     I  openud  oii  huth  ti«r  ej-M  br  the  tt*p  ••xtnclk>n.     Tb«  recori 
wa*  UDdUturbed.    TVImt  front  tbv  Bftli  iIr,v  uq  »1ip  aria  nIIi-vihI  u<  uae  brr  ryn  ■!!' 
dMppi>iiiUtl.     Her  aisl't  wu  excvtlpDt.  but  Irotn  dar  to  do;  the  ni'XT'  ibr  uwd  b«r< 
Um  more  tbu  felt  dvpnsMvd,  and  mi  Ibu  fifWnU)  day.  wbeo  tbe  wiu  tu  k«t-u  ili«  hfil 
rb*  died  vithout  n  (Ininrb*,  Rmpli,-  lilti<  b  Um|i  Uivriil  of  vhirb  had  h>wB  mnwioMd. 
expectation  of  nrgiuniiig  her  tlgfal  uMmad  to  b>  ih*  only  (ttniului  ibu  ke|«  b^r  oUt*,  i 
tchni  thai  ilitnulus  wu  no  langcr  pmmt  tbc  puand  auay. 

FToftsBor  L.  I^iicnr,  of  Sira»'h<tr^,  tncntions  tliat  ho  had  oh'en'ed 
five  cases  of  saddm  death  between  the  fifth  and  tvelflb  tlayd  after  an 
extraction.  In  all  cases  the  aiitujjftv  disciivpnxi  tuara^mic-  ibromhiiaU  of 
tlie  veins  of  the  legs  and  erabolit^m  of  tlie  palnionair  artery.  Sndi  ex.- 
penenop  should  u'ani  tis  nut  («  operate  on  very  old  nr  derrepit  persow 
without  good  rctL^tu.  Olti  age  in  iUirif  is  no  contra-itulication,  yet.  taken  all 
in  all,  it  pivca  a  vmree  prt^nosis  than  middle  life. 

Before  performing  au  important  upcration  on  the  eyehal),  in  iiarticalftr 
cataract  cxtraetioii,  aU  general  and  local  tejMie  o^ottions  oupAf  to  be  eztiudfi 
or  eurrd.  Daer)-OL-j-«tubIetmorrha»  b  the  tnwt  daDgcroiu  luoit  complkB- 
tion  ;  chronic  tuuw-pundent  coiijtiiK-ttvili.-<  full<;w«  orxt ;  i-lirufiic  tracfaomat 
fre«  from  puridonor,  dot*  not  interfere  M-riutisly  with  |)nmary  uaion.  oar 
does  the  aeiite  oinjunotival  ealarrh  (pink-ej'e)  or  ehruoic  daert'ocysdiis,  if 
the  coutctits  of  the  locrriiial  eai;  are  ivater>'  or  sligblly  vitwid  bat  DM 
pumlent-  Yet  all  theae  eonditions  have  to  be  doeely  estamioed.  If  tlw 
conjiiDctiva  iit  smooth  and  xlinply  red  and  ewollco,  its  iufectiotisiMas  ia  nit 
great;  \mt  if  it  in  didl,  finely  ^mimlar,  tike  shagn-en,  it  is  not  to  be 
trtuted.  Borteriological  in^'ratignttmu  have  ^e^'ealn]  palbogniiir  hacttria 
in  ever>'  «>njutKli\ii;  practically  we  may  be  guided  by  the  ■ppeaniiec 
and  the  secretion  of  the  conjuncti^'a.  Some  i^raton  lia\-e  waebed  ool 
the  ooDJunetiva  with  anti^ptir  eolutioit^  wveial  days  beli>re  the  oper- 
atkii],  ofhera  keep  ibe  tye  to  be  operatnl  uu  buDtb^  for  tvcnty-fciar 
hours,  and  h«^  tlu-ir  jiidgnK-iit  on  tlie  pri'M-mx-  uihI  <)iiaiittty  of  tht  4»- 
rlinr^  nolicr"!  on  reiirnvjl  of  tlic  drcr^ing.  Ildth  the  autiaepticM  sod  tbe 
dnssinf^  prodiioc  a  eertnin  dopm'  of  irritattoo.  I  am  tn  the  habit  of 
keeping  the  patients,  at  home  or  in  the  hoeipita!.  in  well-nmtihitrd  rooms 
free  from  dii&i  and  tobacco-ooioke,  and  regulate  their  geoetml  eooditwa, — 
\i*.,  the  skin  by  a  bath,  the  head  and  beard  fay  sfaampn'Mni;,  the  bowds,  if 
uoeessar)-,  by  an  aperient  suited  to  the  individuality  of  the  paSieat,  and  the 
eve  by  aimply  ket-jiing  it  clran  by  vaahing  it  witli  suap  and  wMrr  moniuf 
and  evenii^.  If  the  ej-ea  ate  free  fiuin  diMliai^,  and  the  eonjumtiv* 
smooth  aitd  t>ot  congested,  I  con»der  tlte  (ntwets  in  good  wmdilioo  toe  tW 
operation. 

That  the  opetator  and  everything  coming  in  ooniaci  with  tfap  wooa^ 
»Im>u1<I  be  aseptic  is  self-ev»deoU 

It  is  of  great  ini)mnaiu^  thtl  Ike  Oftredor  AoM  jrooa^  ^S^it,  and  tkat 
fM  of  the  openitim  be  weU  dfannwCerf.     The  old  rale,  "Stt 
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jmreniM,"  U  particularly  important  in  ejre-Burgen' ;  the  opariti**  in  tbe 
ivfractive  media  and  their  surfaces  of  separation  arc  often  the  objects  of 
delirate  musical  interfert'uw,  wliicti  witlu»ut  yooil  sigbl  an<I  yuwd  illunii* 
naiion  rauld  uol  be  done  willi  tliv  nL^-cwurv  {n-i-visiuu.  Owing  to  tlic 
progress  in  the  correction  of  refnicti\"i'  crivr*,  nn  uliI  ojn'rator  uuiy  Imvc 
ns  i>l)aqi  eight  as  a  young  one.  A  presbyopic  and  ft^i^mAtic  hyperop« 
(siii.by  doiihle-ftiouH  apeotaulcs,  adjust  his  vyo  tor  any  dislanw  ho  likes,  cor- 
riM-ting  through  tiic  upiM-r  part  hia  refrwtivc  trnir.  and  thn>ii};b  tbe  lower 
make  the  visiinl  olijcft  jifrft-t'tly  <listinct,  mid  even  iiingnllii-it,  fin-  ihf  dis*- 
tance  in  which  he  is  a«castoni<^<l  to  opcmlc.  This  i>^  jmrtioidnHy  ini|>ortant 
in  opeislioiifi  un  th^  eap^^titt'  of  the  lens.  The  ditlcTcnt  mollifying  con- 
trivuiutw  ntxjmmcDdeil  Ironi  time  to  time  liavc,  as  far  as  I  liave  trietl  tiipni, 
not  ^nppluntcd  my  convex  gliusvit,  nor  have  I  seen  them  used  hy  auy  other 
ojtcrator. 

The  patient  may  be  o])er«te<I  at  any  hour  of  the  day.  If  the  weather 
be  cloudy,  a  broad  light  fmm  an  Argand  gaa-biimer,  or  the  incandesoeiit 
gas-light,  or  the  electric  light  thrown  ii|K'ii  tlie  e)e  with  an  clectrophore, 
gives  nn  illumination  whieh  ha.4  all  the  advantages  of  daylight  and  some 
of  its  own.  The  mom  being  darkened,  tliere  i»  no  him  tight  to  interA^re 
in  rerngnizing  the  5tr«ngly  illumiimtttl  minute  ohjcct-H  of  fixtil  illuminulloQ. 
Operations  of  the  capsule,  for  instance,  could  not  be  ratisfactorily  tluue  by 
ordinnry.nor  even  good,  daylight.  Most  operations,  extraction  of  cataract 
iiK'luded,  mn  be  done  by  difTnfted  daylight  or  hy  artifieial  light.  Difi\ieed 
light  gives  tlie  operator  greater  fniiloiii  of  niaiiiptilatioii,  mid,  if  iie<,tl  be, 
an  aa^istaut  may  always  with  a  baud-lciis  ibniw  tlic  light  t'rom  a  window 
on  the  eye.  Satisfactury  armiigemcub«  fur  urtifiLial  illumination  ehouKI  be 
in  every  opbthnlinie  in>ititiite. 

7'/tf  oi^erator,  if  pmmble,  skouid  be  ambiiiextrom.  Ho  Difty  jwrfonu 
correctly  every  eye-operation  with  the  right  hand,  but  aiubidextenty  o0era 
nuinv  coiivenieneea  in  |>oflition  and  the  hniidling  of  in^ttrnint^nt^  It  t.t  tiirt 
a  gift  of  nattire,  hut  bait  to  1>e  learned.  We  slioidd  prarti^  tlie  tetV  IiilikI 
just  an  tJie  pianixt  do^,  nixl  wlien  the  firxt  oiieralioiiii  ])resent  themselves 
vrhert?  tbe  left  hand  should  W  ii»ed, — i?ay,  for  in^ilance,  in  an  upward  ex- 
traction on  the  left  eye, — we  slinuld  do  it,  and  let  no  uervonsneiifl  intervene, 
eaying  tbi«  time  I  rather  use  the  riglit  hand.  This  yielding  will  recur  at 
the  sc'coud  and  the  lUird  ojieration,  and  so  on  until  the  lefl  hand  in  ho|ie- 
leeoly  givvu  up.  An  upward  M-ctiou  on  the  left  eye  cau  1h-  made  with  the 
right  bond,  the  0|K-mtcir  ■•ilting  or  standing  Itefbre  the  pntient ;  hut  tlie 
position  i»  awkward.  When  the  section  in  made,  and  indeetomy  baa  to  be 
done,  the  o|>erator  li8»  to  give  the  (ixitig  /<jree]H  to  an  u«HiMtaiit.  and  luu  to 
dance  around  the  patient'.';  hi^  in  a  »i.-tiiii.'irclt-,  lukc  the  iria-fomrjKS  in  tiie 
left  hand,  and  cut  tlie  iris  with  the  riglil.  Mon-over,  iw  I  bavi'  sixii,  if  the 
operator  eannot  intnii^t  the  iris*force|>!«  to  hi:*  left  hand,  be  niiii^  dmw  out 
a  pieoe  of  Irh  with  the  right,  and  have  it  ent  by  an  aw«i^taut. 

If  a  Icft-iiuudcd  aiii^euu  he  not  ambidextrous  be  should  ha^'e  oertaia 
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instniiiipntB — for  inslanw,  »cii*5for9— spwiallv  taa*\v  for  tiiniadf.  Uibr  ko- 
«ors  are  very  acc«niU.4y  mtuiv  tln^y  may  do  for  IjtjUi  liand*^  but  1/  iW  i* 
the  Wet  looecii«86  in  the  lock  the  b1a<)<>t<  will  a«|wrate,  which  maluc  thrr 
nuitort  imi>erfect.  Tlii«  is  partirtilarly  annoying  when  w«  h*Tt  a  !<««;. 
tu4-tiibriu>L>  to  cut,  fur  iostoiH-c,  llic  tviidou  in  a  scjuiut  opcntuiOt  ur  u- 
(xinii-n  if  nil  insuEBcieot  sectiou  ii;  to  be  enlaif^. 

Tlio  ]iBt)cnt  is  operatet]  npon  od  an  operatinff  ehnir  of  tablt.     The  moM 
leprMentet)  by  Fig.  1,  A  sod  B,  \%  ver>'  oouvunienU 

FlO-  1. 


Optnttnf  ekkli. 

It  tru  BreL  made  in  ISftS,  liv  tlio  MiebmUd  lanruni<n)> maker  Fwcbpr,  at  HnJribfr( 
wlio  cuna  to  va*  Knil  Mk«l  trliat  m|uUit«  ui  cirp-upcTBtiiiK  ctisir  ibouU  hara.  inittt 
bod  told  hfm  what  1  cniiMdered  ilnirablr  br  maitnirUil  itu-  rtwir,  which  faki  bocoo*  m* 
popular  botli  iri  Eumpoaoj  Anwric*.  It  can  Iw  Inwmid  and  nucil.add  wrj  aKiilf  Xan*i 
Oti  cMUm,  ••>  tbat  Uio  o|M>r«kir  cttn  And  thv  bi»i  il  luminal  ion  nnd  lurii  KtM«  Uic  diiturWH 
COm««l  leflvx.  The  hMid  uf  lh«  palitni  fhould  be  so  plmd  thai  the  upenbY't  hainb  ut 
at  tbe  Icvol  (if  ibe  patient'*  vjv  when  lt)«  fnrMrtii  i*  *l)gi)tlj'  bent  bel<Mr  th*  bonMoUl. 
ThiJit  thi>«niic«t  jvailii'D  r«r»iKbland  ilxi  Iraul  •tfniotnc.  ITlht  fMtiwnt't  bad  bfcigiMr, 
tlMi  oprntiir  ha*  to  MiM  his  fonsrm  abort  the  borisonl*!.  wbicb  tirea  bim  and  ibmj  mafa* 
htm  fliikkv. 

For  cataract  extraclion  it  is  an  a<l\'antiig«  to  operate  on  the  |tttirM  in 
his  bed,  of  which  mctliod  tlie  late  Prnfessar  Arlt,  of  Vienna,  H-a*  a  gti«t 
advocate.  Perfwt  aiTuni^>iiieiil«  in  this  liiM^  pxi&t  io  euine  inodfm  iiMti- 
tiitions,  for  ii)f>tuii(.«,  ia  tbf  uew  building  of  tliv  Kvw  York  Err  tttid  Ctf 
Iiifintutry.  Thv  lw<U  vtm  lx>  inovnl  on  tiMlPT!)  to  tlic  wiodow  or  anwlKC 
to  the  •tuiircv  of  light;  tl»cy  <^ti,  without  a  ftlinke,  \»  rolki)  tnt»tli«>  <4mrtM 
and  tntngportpf)  toth«  operalin^  room  and  back  af^in.  Wlwo  nperatnl  « 
an  ojK'ratiiig  chair,  which  ha^  (he  odvanta^  of  hetn^  haiKlttT  thaci  a  Iwd, 
tb«  paliont,aAertlieo]KTation,  hm^lobewlmled  back  and  put  to  bed.  For 
MiiiKr  yiWHi  I  have  tri^l  to  iiiukr  1*  virtue  of  necessity.  I  ba«-e  opemted  tm 
the  [)iiti«it  ill  nu  oiK-nUing  vbair,  v»  I  alway:}  do,  aitd  wbcB  I  bid  oudei 
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eimplt^  extracttim  I  put  him  to  U-d  wilb  his  cyat  uulundu^l.  I  Id  him 
lie  a  (jnartCT-  of  an  hour  or  longer  with  his  oywt  cIojwhI,  tliwi  1  iiisiK-ctwl 
the  operated  eye  again,  aud  if  the'  iris  wa^  etiU  in  {loeition  I  baiidiigcHl 
bulb  eye^,  nssuiuii)}!;  (bat  thor«-  was  uo  U'DiIcikt  ti>  prola)»9«.  If  (he  iris 
vraa  ilii^pliKixl,  I  al  ouoe  matte-  an  iridi-ctomy.  This  liajipviicd  Qve  tiuiea  in 
scvcnil  liuiidrixl  simple  extmctlons.  Oii  Ioiig;('r  trial  I  came  to  the  convio- 
tion  thnt  nil  tlicso  spcoinl  nrmngcmcnts  aiv  of  no  cweotial  importniirv. 

An<t«(hesiu. — In  the  great  majority  of  atses  rocaine  anwstljesja  will  suf- 
fice, but  in  childreu  and  nervous  {)ereonB  full  general  annsthcBia  ih  necee- 
fiar\'.  Thin  in  also  the  caae  if  we  have  to  o))erate  on  a  glaucomatous  eye 
vnt\\  lii^h  tension,  where  cocaine  ia  ioefficiont,  aiid  on  a  prolapse  of  the  iris 
at^er  extratrtion,  if  the  patient  in  afraid,  (locaiue  aiinuthtsitt  ^Iiould  nut  be 
too  deep :  two  dnip^  of  a  four  per  wnt.  wlution,  inflillcd  three  times,  at  an 
tutervol  of  four  or  live  minutes,  is  sufficient.  I)ei-p  «^'ocuinii»itioD  rrnders 
the  evf  tco  soil,  which,  e«i>ecially  in  old  persons,  makes  the  expulsion  of  the 
leua  diffii'iilt  and  lets  the  ooruea  sink  iu  like  a  fiuincl,  which,  however,  is 
of  m>  aigiiificaitoe.  For  pMieml  aim-sthesia  1  have,  sinti'  1871,  coustantly 
employetl  ether,  I  give  ether  ul  aii  average  cion>  ilum  otioe  n  day.  In 
fthort  opemtious — most  u|>enitioDK  on  the  eye  an.-  short — I  give  it  on  tlio 
choking  plan,  whioh,  timed  for  several  hundred  sucevs^ivc  cnse»,  took  at  an 
average  one  niiuiite  and  thirty-seven  secwiidd  to  l>e  complete.  On  the  other 
liand,  ill  uot  a  few  casen  I  have  1ce]>t  jwtient^  under  etlier  for  one  and  sev- 
eral Lours.  In  aome  eases  the  etlierieatiou  wan  laborious  from  broucbitis, 
etc.,  but  never  hiive  I  had  a  fatal  ea.'ip,  and  only  in  a  few  vmvs  had  I  to 
resort  to  arliUctal  nspiraliou.  An  long  an  I  nscd  rhloroform,  ppsusr^itation 
inauwuvrcs  had  to  be  made  alout  once  a  montli.  I  had  no  fatal  case  with 
chloroform  cither,  but  I  never  gave  chloroform  with  the  confideiiee  with 
whieL  I  give  ether.  Finding  etlier  autiBfaciory,  I  liave  not  tried  other 
anwsthetics.  At  ll»e  request  of  patients,  I  had  to  oiwrate  »cvenil  times 
under  lau};Liing-gas  anKvthemiii,  adiiiiuiateretl  by  a  6[)Ccial  anwstliotizvr.  It 
auswen-d  the  purjw^,  even  in  longer  open)ition«. 

The  cintmint/  of  the  e^e  immediately  Ix'fore  the  oj«?ratinn  hos  bocn  done 
in  many  ways,  The  ronjiiuctival  aac,  especially  the  upper  fornix,  ba»  been 
syringetl  with  bichloride  of  mercury  aud  other  solutions.  Gradually  the 
use  of  aotiecptics  lias  been  i^ediicod  or  given  up,  and  simpler  methods  have 
pTuvetl  Juiit  as  elBcteut  aud  leiu  liarniful.  For  twelve  yearn  I  have  used 
ibis  «imph'  mutliod.  The  eye  and  ittt  surmuiidings  are  wa<(hed  with  soap, 
then  with  a  suhittou  of  bichloride  of  mercury  1  to  dOOO.  Particular  <-are 
i*  lx»t«iwctl  on  the  ciliary  edges  of  the  lids.  Then  the  lids  are  everted  and 
the  conjunetiva  \*  woshod  with  a  pieee  of  absorbent  cotton  dipped  in  the 
fiiune  bichloride  solution,  and  the  eye  is  ready  to  be  operated  on. 

Of  tlie  many  kiiKU  of  dn-seiugs  af\er  the  operatiou  wc  may  gvt  along 
with  two: 

(1)  The  monoeuluK,  and  for  the  first  days  the  b'mocviM,  the  old  lif^irc- 
of'Cight  Imnduge,  is  the  lie^t  when  we  have  to  deal  witli  rea.'wuably  quiet 
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pnticntH  ftiitl  want  imniobilizatioD  of  the  eye  as  much  as  is  possible,  or  a 
(vrliiin  dcgn*!  of  prossurc. 

(2)  'rtiu  clotHxl  eyelids  arc  covered  with  a  piece  of  wet  oorrosive  saUi- 
niiiti!  ^itixv ;  ii)>oD  tills  a  wet  pad  of  absorbent  cotton  is  placed  so  that  it 
lioUU  thr  lidi!!  togt'tlicr  like  a  splint.  This  cover  is  fastened  by  two  vertical 
HtrijM  of  iHuigltuM  pliistec,  and  a  third,  which  covers  the  upper  ends  of  the 
«trii».  When  this  dressing  has  dried,  in  about  one-half  hour,  it  is  v«t 
tirni,  is  ttimplc,  und  dix-s  not  irritate.  Strips  of  isinglass  plaster  plac«d 
directly  on  (he  ikh,  acconling  to  Professor  Arlt,  wlio  tried  a  number  of 
luuidages  on  liis  own  eyes,  are  the  most  uncomfortable  of  all.  Patients  on 
whom  I  em[)loy*,<d  them  complained  of  their  stifihess. 

§  II.  OPERATIONS  ON   THE   IRI& 

Tile  principal  o{x>ration  on  the  iris  is  Iridectomy,  the  excision  of  a 
piiw  of  that  membrane. 

It  is  indicated 

(1)  In  cltmirf  or  otutnietion  of  Ae  pup3  to  make  a  new  opming  fi>r  the 
rays  of  liphi  [an  tiiiijiciat  pupif).  This  iodication  is  absolute  if  the  eye  is 
othorwi^-  in  gvNxl  n.>ndiiion. 

^-^  In  (VHfni/  opaeitift  of  thr  coram  and  /cfw.  This  iodicadon  is  llm- 
it(.H),  for  many  sut^i  ojttciiies  let  a  sufficient  amount  of  reeularly  refracted 
rays  thrvHigh.  .«o  that  si^ht  which  was  central  befoiv  the  iridectomy  is  no 
lioltor,  ami  not  rari'ly  wor^\  attn*  it.  To  avoid  socfa  a  disappotanDcot  v» 
must  carvl'iilly  as«.vrtatn  Ivfore  the  operation  what  sight  we  may  expect  irnn 
it.  This  is  dv^nc  by  dilatim;  the  pupil  with  atroKoe  and  lenii^  the  i«ii«nt 
jicc  thrvmch  a  «o«oj<*:.'  jUi  lit^d  ir.  iliicrtn:  dln^-^i':  a~  i>cT':-r*  tist  d-laied 
pupil.  If  siirhl  ■>  t:;'.:<  r.:a:i-ria'ly  ir^prvvtd,  an  artiioial  i':iii.  is  iadia;^! 
aivi  it  should  Iv  d.-.v  -.n  iv.i  p!a»t  wV.-;rt  :h;  vi*:.=  ;-  "reK. 

\?'  In  r.L:';-.  dtvrtv*  o:"  «■■;■.•-■.■.-*  irxit*.^."y  lis  "r«-*in  i"i>r  t:  Tt^- 
A  U:<7a'..  ;i-s>  ,'»';■:•■,■—.■_*'>  ,.-.-,r%,xi  i*— :  =  . :'  th-e  A— -a  iTi:,j:W  ::7  F^i.L 

":vr"  ri:".v;V.  iy  p\'.\s::  -^^■.::.r.-,  :>.-.  kr.-.f-:,  :t  i  .•a::*^-"  tli:  '"raT-e?  i  ii.*!" 

i<-S7      I:"  :rv  s.-.ir   s  .^s  ".i^r;  **  an  .  -:  zi-y  ■.•:"-■'..  Lr.ie.r  -^y  >i  i-Li.aT-i. 
l:■,•.:V^;■v.y  "v..-;  :\t   r.-.r-v-.:,:  ;:■;  v  r.   -  s?   -  '.it  iS:~:    rk-i-z'.TUfi-  .i 

?.".>"■";.■  "",■.'.*  "^    :.  —  "*      ■■'.  "^  ■■•  I.  iTt;    ;    '1 ',  I  I'-^z  '.z.  "t   ?  ■-,■  ^~.'.i^ 

4  V     •■-'    ■      .-•■'^■■'  ■  ,.-•.-"    -  ..*:..■         T:-:  'j^i  Xi:r^:'l-  T.a  -T—ifZr. 

"   :>"  "     "'•■  ■-:'•.■'.        s    .'..-•.'T.-L.   •tz- •:     :    —  •■i-T  c:  ■   M   IS:-:.      Ar:-: 

'  ■  " .;  ■'.      i."  ■..-■::■.   ""!■'.■-  ■   ."■:.-:--    ■  ■    :  .•  r:--i  ii^T:-:  v^-tl  jnitr-:':  c" 

>       -"  -  .'.J  V- ■ ,  ■--i"    r'.>."-  r.       -.-"  .    -^  f.-     T:T-t-.-:jir  ;.-v?r-L'^. 

'..»:■■        ■       .  '•{■.■■.  ■-•  '.:         :      i'.  "    i.    .•:.~Il..l     'gJ— ^■'rm'T-    :C 

■  :•-    ^-^-  "."■     ■ -~      "  ,."      -  — •■  -;-   It'll:   j.mt.  it  ,7tir> 

:  .J.       rj.>      .;  ■■:    .--ii:';  ;   It:-:.:;..'-  r     :    r..- :  i    ;■■. 
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(5)  To  cure  or  improve  chronic  irUis  and  iriJo-^ycSta  and  \t»  wquels. 
Id  this  gmup  of  t-ases  iridcotomy,  Jipart  from  its  optical  bt-ncfit,  i»  n  useful 
mwuis  to  cut  aliort,  in  many  oases,  the  frequent  relapses  of  inHaniiiiatioii, 
aii<i  fn^qiictitly  sivv  the  eye  from  iniitcmliiit:  ruin,  us.  e.g.,  in  the  so'collud 
cr!tkT-sliii|)f(l  pupil.  In  this  vanoiy  the  imlication  for  an  iridectomy  i» 
ftbsuliite,  for  by  r^tittubii»bing  (be  oommunicatioD  between  tlM>  anterior  niul 
pa^tariur  cbaoilwra  it  saves  iiiul  fnKiiieiilly  improves  whut  sight  is  left,  aiid 
if  uoni*  ia  loft  tt  stujiH  the  it!]upM.-it  of  itifluai  lutitioit. 

(6)  In  thf  prvwnw  of  tiiinora  or  j'orrign  bodies  in  the  trig.  ForeigD 
bofJies  crnlM.'tldctl  in  the  iris  may,  however,  in  many  cascH  be  removed  bv 
lettini;  the  impliinttfl  portiuuof  the  iris  fidi  oitt  through  n  airaeul  nectioii, 
picliing  up  or  scraping  off  tht-  furvigu  body  ntiJ  n-diicing  ihe  iris, 

(7)  In  ripening  iinmaiure  cataract  by  tritunition,  aecoitlin^  to  POrster 
and  others. 

(8)  Alt  a  iireiiminarif  ftlep  to  operations  for  cataract. 

(8)  In  removing  tratniKitie  or  operative  prolapve  of  the  irie,  especially 
after  simple  estmctlon  of  nilanu"!.  In  tmiimatlf;  prolapse,  I  do  not  con- 
«id«r  ubscis^iou  of  the  protrndiiig  iri.i  aa  abwdiltely  indicated.  In  porfo- 
ratiiiK  wounds  of  the  Romca  and  ailjacs^nt  .stdem  without  injury  to  the  cry»- 
taJliue  body,  I  have  observed  that  tlie  protniding  iris  gradunlly  aloughs  off, 
leaving  a  cb-an  near.  ]'rolapt<ed  through  a  corneal  idccr,  taipccially  in  infi-c- 
tive  disease,  should  not  be  <'nt,  for  the  iris  blocks  the  pfl«sagt'-wny  for  tho 
entrance  of  haderia  into  the  interior  of  tlie  eye.  A  freeh  traumatic  pro- 
la\tan  of  the  iris  should,  however,  l»e  cut,  if  we  can  loakc  au  irideaoniy  free 
from  cntuiigtemcut  of  iris  in  the  oornere  of  tbo  wound.  Aft«r  twenty-four 
hours  tbis  in  sometimes  no  longer  possible,  bowcvtir  carefully  wc  endeavor 
to  rodiiee  lli^  ctduninf  of  the  Mdubotua. 

The  inatrumeots  required  ar«  : 

(1)  A  lilt  tpeculunt.  (Fig.  2.)  The  wire  ^leotiln  with  •  screw  are  in 
gentirnl  nw  itnd  nn!*wi-r  the  piirjKisc.     One  will  do  for  biitii  eye*. 

(2)  A  [Kiir  of  _/u-iflj7 /oreqw.  (Fig.  3.)  They  ought  to  be  acriiratply 
made,  closing  readily,  and  opening  without  a  Jerk.  Tliey  i^hould  be  a{> 
plied  (juite  nt-ar  ibe  corneal  niai^in,  the  teeth  pem^tratlug  into  the  episcleral 
tissue.  Hel<l  in  this  way  they  atendy  the  eyeball  well  enough,  making  the 
ophtlialnio)itat-i  with  n  double  pair  of  prongN  nnneocssary.  Thei.'  ought  to 
atduly  the  eye  without  pushing  or  pulling,  moving  it  tn  the  direetion  of  die 

ingent  of  the  |>oInt  of  iueertion.     The  pair  iltuBtratcd   in   Fig.  3  aui  be 
ftkcn  asunder  and  jK-rlectly  cleansed  and  sterilized. 

(3)  A  bent  lance-iiluipetl  knij'e.  (Fig.  4.)  I  have  all  my  lanws  bent  at 
tho  »anie  angle,  to  which  I  Imve  accnstormtl  mvM-If.  If  the  bend  dilliTM  we 
have  to  ibiuk  and  ndjuft  our*clves  to  the  particular  angle.  .Any  motion 
which  we  have  to  make  fiixjueittly  soon  beeomm  instinctive,  and  we  make 
it  eorn-etly  without  thinking.  In  the  shopt  time  occupied  by  an  eye  opcr- 
atiou  we  have  to  observe  and  contider  many  things  which,  though  small, 
are  imjiorlaut.     A  etrai]ght  lauce  fur  au  Iridectomy  on  tbe  temporal  side 
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nay  1)e  added  to  our  ariiuimeiitarium,  oh  it  is  oonveuieut  also  Tur  other 
purjKwes. 

(4)  A  pair  uf  PiMTw/  iru-Jmvrps,  (P'g.  5.)  Tliey  are  opt  to  be  faiUtj 
itt  two  poiiit« :  (1)  The  ti|>4  of  tlie  bnmcLnt  liaxv  «tiarp  cdgm  instead  of 
bciuif  roiiiKl4>d  off.  This  mulcts  Ihoin  cratch  the  surface  of  the  ruruGS  or 
t-nga^  ill  the  iris.  (2)  The  tijis  of  the  brauches  cluw  oti  inodi-nite  but 
tlivcrge  on  stronger  ]>re»Hire,  letting  slip  the  iria,  irbidi  tlivy  had  gnbt])ed 
before. 

(5)  A  hlnnt  (Tyrp(jir.«)  iri#-hook  (Fig.  6)  for  casoii  wlwre  the  lens  ie 
abeaent  or  dislocated. 

(6)  A  pair  of  citj-pfti  or  eiraight  in»-tm«m-9  (Fig.  7),  delicate  but  well- 
clostng  aod  Hliarp. 

(7)  A  oomliinocl  JijtatitSa  ami  hlunt-jminted  probf.    (Fig.  8.) 

(8)  A  tuxrroicJiladrd  catamd-knije  (Oraefe's).     (Fig.  9.) 
(&)  Matbicu's  irU-/vrc^.     (Fig.  lU.) 

(lOJ   Narrow-bludwl   but  fitrong   stmbicniuB-sciaBors  (Stevens's).     (Fig. 

11.) 

EXECUTJOJf  OF  THE  OPEttATrOM. 

We  dc-ecribe  uu  ujuvard  iridectomy.  The  putient  lie*  rccliuing  on  the 
operating  chair;  his  eye  is  »tcriliz«l  itnd  oocuitiixcd.  Tiie  umbidextroos 
operator  stntids  bcbiud  and  &  little  to  the  right  side  of  ihe  ])aticDt,  vrbether 
the  right  or  the  lefl  eye  itt  to  bu  operated  on.  He  tiolds  the  !ance.«hapcd 
knife  in  his  left  hand,  bctweca  the  lliiiDih  on  the  froul  side  and  the  index- 
Bod  riiig-fitiger**m  tlic  otlicr.  His  riglit  sieadii-s  the  eye  with  tlie  fixii^ 
fbroi-p*  ini*«rted  into  the  conjiinctivRl  and  episclerol  tiiwues  with  a  hrood. 
deep  giiisp.  The  patient  looks  slightly  don-nxt'ard.  The  ojtenitor  putM 
the  little  ^nger  of  his  lefl  hand  ou  the  forehead  of  the  jntient,  applies  the 
point  of  tin-  knoi^  to  the  limbu-i  ftraiiiiparcnt  margin)  of  the  eornea, 
thrusts  the  Idndf  fir^t  slightly  towards  the  iris,  but  as  soon  ufi  be  MH.'Og- 
QJzes  by  the  Imtre  of  the  blnde  that  he  has  entei-ed  the  auterior  cliamber,  be 
turns  the  Iinndle  i)ark\>~iinl  and  pinches  the  blade  towunln  the  axis  of  the  eye 
pai'allel  to  lUe  surfact'of  tiicirie.  WheJi  he  has  entered  the  knifo  ftr  vnoi^ 
to  ol>lain  a  corneal  iiicision  as  large  as  h«  desires,  be  withdr&irs  the  knife, 
takiug  tan?  neither  to  gi-att'  on  the  uinieu  iwir  to  wound  the  loos.  ITe  now 
ititruHts  the  fixing  force^u  to  lui  nsHisluut,  takes  the  tri»-acii«ors  in  his  ri^t 
hand  and  the  iris-fort-epg  in  the  left.  He  enters  the  braneJies  elose  lo  the 
pupillary  wlge  of  the  iris,  separstos  Ihem,  «-ize«  the  iris  in  joining  them, 
draws  it  ^raight  out,  and  cut«  the  protruding  part  with  one  ctroke  of  the 
odosors.  If  the  iris  has  uot  lost  its  elasticity,  the  sphincter  <»mcr5  will 
return  to  their  natural  position,  and  the  pupil  will  have  the  appearance  of 
ft  key-hole.  Should  tlils  not  Ix*  sn,  pitrt:*  of  tlie  iris  are  inrarreraleil  in  the 
angles  of  the  wound,  and  have  to  Iw  rediieed  either  by  rubbing  iiver  the 
edged  of  the  wound  and  adjacent  cornea  with  a  spaltila,  or,  if  this  docs 
not  liberate  the  iris,  by  entering  the  blunt  probe  into  the  nnterior  cham- 
ber to  dtsciigage  the  entangled  iris.     It  ts  important  tliut  an  artlHcial  pupil 
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should  be  dcao, — f,«,,  the  wronnd  free  from  tli«  least  incaroenition  of  the 

iris. 

During  the  o|wratio»  a  lew  dnips  of  a  mild  antiseptic  lotion  are  let  fell 
on  the  wouiid  aud  Uic-  curnea,  more  with  a  view  to  keep  the  <x)nica  bright 
thau  to  keep  tlie  wound  as^-ptic 

The  eye  i»  dn«M-d  siid  tlir  pali«nt  put  to  bed. 

In  an  ordinnry  iri«i(>rtoniy,  siieh  as  we  arc  snpj^ioEcd  to  make,  for  in- 
stance, preliialnarv  to  a  tataract  operation,  there  i-*  very  rarely  any  reaction, 
and  tlie  patient  cau  be  diacliat^ed  in  a  week  or  sooner. 

UODTFIOATIOMS  OF  THE  TECHNIC  OF  THE  OPERATION. 

The  operator  in  right-liandnl,  but  not  ambidextrous.  He  may  use  the 
lance-sliaped  knife  with  lii:^  right  hand,  steady  the  eye  with  tlie  left,  unil 

(1)  proceed  exat'tlv  in  tlic  same  way  as  described  above,  only  staiidiug 
to  the  left  of  iht  patient's  head. 

The  lanee  may  be  held  in  two  ways  diflerciit  from  the  aljove-dcscribud, 
both  being  perfectly  good. 

(12)  The  lait<x  is  h'ld  Ukr.  a  n'riUny-jten,  Thia  modilicatiou  may  be  thfi 
moet  natural,  for  we  all  know  how  to  hold  a  iTcn,  and  I  sec  it  in  manj 
drawingt*. 

(3)  The  uperalor  standi  bi'biud  tlie  ]>atient*a  bead,  and  ihc  lance  ia  held 
as  ftlxive,  b<.-tween  thumb  and  index-  and  ring-fingers,  but  Uk  toHrr  arr.  rn 
froiU.  This  modification  aeataB  awkward  to  me,  but  I  hnve  seen  very  good 
operators  use  it 

In  iridectomies  it  mattenj  little  how  we  hold  the  instrument,  but  in 
cataract  o|ierationa  the  one  first  described,  tlie  old  cta^ical  manner,  is  tlie 
liest.  I  do  not  know  how  I  should  execute  eorreetly  a  diso-iiision  of  a 
secondaty  tatai-ail  in  any  otiier  way.  Thin  in  llie  rea.'^iju  why  I  hold  all  cut- 
ting inatrumentri  that  liavc  tu  be  introduced  intti  the  eye  in  the  lume  way. 

Instead  of  the  laiitv  a  Minroir-bf^uhtl  knife  (Fig.  9)  may  be  n»«l  for 
making  the  inei»ion.  Thi^  is  a  decided  advantage  in  glftueonia  and  wherever 
the  anterior  chamber  is  shallow.  For  accui-acy  in  determining  the  length 
of  the  section,  whicli  in  optical  id  lecs  tlias  iu  cut^tive  iridectomies,  the 
lance  is  preferable. 

UODIFICATIOXa  OF  THE  tItrDECTOHY  BT  THE   BEQt:ifiEMENT9  OF  THE 

di»e:a.se, 
(1)  The  glaucoma  irideciomif  sfioiUd  be  lar<fe  and  penpherie.  A  Oraefe 
knife  ia  thrust  through  the  scleral  Ijordcr  of  the  anterior  chamljer  one  milli- 
uietreor  a  little  mure  behind  tlie  liiulm*.  The  sivtifm  should  be  no  KDiulIer 
than  oHc-fiiUi  of  the  corneal  circiimfea'nee.  The  iris  should  be  cleanly  i-ut 
by  two  or  thre«  *iifces»ive  strokes  of  the  sctsnors,  so  that  one  stroke  cuts 
the  iris  nt  the  teiii[)oml  eoriiiT,  the  other  the  middle  portion,  the  thii-d  I  hat 
At  the  nasal  oornor  of  the  section.  Thia  refers  to  the  inght  eye;  for  the 
lett  the  order  is  reversed. 
Vol..  Ill  — w 
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(2)  Wb™  Hui  pupil  u  citMCti  btf  a  p»atdo-m<mi/rant,  or  a  eiratiar 
ckia  lies  the  pupUMrt/  ftigt  of  the  iriit  to  ihr  Ir/i*,  (Iw:  iriik-iui"(xii*  «)iuuU 
be  pueiK^  foru'nrd  to  the  very  nlgp  o(  the  pii|>il,  then  opened  vithout  re- 
cnling ;  in  cIohiik  tlie  !<[)liincter  jmnion  should  liu  sriteii  nnd  dmvD  uut. 
Id  codu  Uiid  U  uot  doue,  iho  ptipillan'  |)orUoa  will  remain  in  the  ere-,  li 
80,  xhv  niikf  »bj<^t  of  ibe  o|>eratii'a  is  not  fruEirateti,  as  tii«  communlai- 
tlon  Itftwecn  nntfrior  »ik1  pcmicriur  cimmltcra  k  re-(vuiblish(Hl  tbmiigh  the 
peri|)ltpri<'  cololKiniii ;  biit  il*  <-atura4-t  lie  [HTscnt  or  should  devi-Uip  later,  the 
remaining  [jurtiuu  uf  tin-  iria  would  somewhat  coiiipUratr  the  o|H>ration. 

(3)  If  we  want  to  niukc!  a  rerjf  email  pnptl  fur  optical  or  olhtr  purpoeet, 
«.^.,  a  ecMvlled  «/>A»i«f^>'o(o;tty  when  tlie  pupil  ap|>«irs  insufficient  for  the 
exit  of  a  cataract,  we  iun,ki>  a  small  corneal  iucliion  abuut  (wu  millii»flr«» 
from  tlie  liiubud,  dmw  the  iria  out  with  Mutbieti'a  (Fig.  10)  forwiei,  and  cut 
off  as  little  of  the  iri.*  «s  »<.■  tliink  projier  by  c1o«titg  tlic  ir!»-«ciaM>ii^  « 
right  itnglcit  to  the  oorocnl  incision, 

Tbe  llBthicu  /otm^w  am  Id  their  meclianbm  ao  ImprDmncnl  ou  &  puteru  ot  VA- 
rricli.  Th«  ukurt  btBDchM  Imv*  tb«>r  tc«t1)  ut  t)iv  Viwur  »urfkc«  liutMuI  of  «i  ilii;  «■»!: 
tbey  arc  in  cuntact  wliuii  w«  t'l-mpre^  tbv  liundlm,  ilivuret!  wl>ni  we  itduM  tbo  pnamt, 
but  InviiHuMv  remain  in  ootitiid  nl  t]]^ir  cnwtlnfc-p^inL  They  out  tbcialbn  be  tnutfr 
ducvd  ttarouxli  a  T<-rv  ■mull  D|vi-iiii)>;  ntiU  yri  ^riM]i>conii(]<-nil>k  piewofiril.  TIi«jrr«qaiK 
good  «rorktn«rt>tiip,  bni  nrv  viry  Tnlunbic,  mid  Ivl  n  long  Uina. 

(4)  For  gUaumna  in  an  apkakial  e^r,  as  it  dcvclop6  in  about  one  per  ucut. 
of  the  oases  after  ditK-t»«ioii  of  secondare'  cataract,  and  no  less  aft«r  extmc- 
tioD  of  priinary  catarsot,  we  make  an  incision  witli  a  lani>e-sha]>ed  knifi> 
ID  the  opwjue  border  of  (be  eomva,  but  we  nearly  always  fail  to  ^sp  a 
piece  of  iris  with  the  ordinary  (urcepa ;  we  may  siiooeed  with  Malbien's 
forr^jw,  but  the  swriT  instnunent  ii*  a  btiiut  book  (Fig-  6,  facing  |Mg«  784). 
Tlie  anterior  <;hrt.ml)i-r  in  most  of  the**  cas?!*  is  filled  with  vitreoitfl,  of  wbicb 
n  lieail  commonly  protpudiw  after  tbo  ineision.  The  hnok  {or  foiwps)  is  in- 
troduced thraiigh  it  into  t^ie  pupillan*  area,  its  eurved  lip  liehind  the  edgr 
of  the  iris,  and  drawn  out  with  the  piece  held  in  its  gra(>p.  The  iris  is  art 
dose  to  tlie  wound,  and  the  eye  binidagi^l.  Tht;  nKowry  htm  been  sliiat 
utitl  good  in  nil  thotsjies  I  haveo|>erated  on, — ab<>iit  twenty. 

ACCIDE.VTS  AMD  MISTAKES  DDBINO  THE  PKRFOHMANCB  OP  IRIDECTOUV. 
(1)  When  the  mUcrior  chamber  h  vcr>'  shallow  \ve  may,  for  fear  of 
grounding  iris  and  lens,  aitwiTirr  Ihf  Madi"  onli/  tuiirren  thf  lainrllee  oj  Ihf 
eomca.  If  wc  uee  a  lanoe,  this  may  be  recofrniJied  by  the  lack  of  the 
metallic  lustre  which  dislinguishen  tliat  part  of  the  blade  which  19  in  tbr 
anterior  clinmiior.  If  we  use  a  Graefe  knife,  we  can  also  dircrtly  uolice 
its  appearance  in  and  jwL^sngL-  through  the  chanilier.  \a  Ixnh  msea,  if  w 
fail  to  cultT  the  antm(>r  chatnbcr  uo  a(|uct)us  escapes,  and  the  iriB-fbrccjw 
are  .ilopjird  in  the  eomenl  wound-cannl.  Should  delay  of  tlw  operation  be 
inadvimble,  we  have  to  introdnee  the  iiiutnimentfl  ngnin,  correcting  our 
misliLkv.     The  rectjvery  will  nut  be  materially'  i)i'e)udteed  by  the  doid^ecaL 
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(2)  When  w  havp  (■ntorw!  tlic  nntrrinr  (■liniiil>er  the  knife  may  mgagf 
tn  the  tiamK  oj  the  irtti.  In  most  ca£c5  flight  lateral  ai)()  forward  muvcnieute 
with  tiie  Icoife  will  tnalce  die  point  free  a^in.  If  we  do  not.  Auocenl  in 
oiir  altempt,  tlie  safest  thing  is  to  withdraw  the  knife,  bnl  at  tho  same  time 
enlarge  tJie  corneal  wound  bv  cutting  fniui  within  nutwanl.  Slioiilil  ftflcr 
that  tli<^  wound  be  still  t<x)  small,  it  oin  latilv  Im  rnlur^l  with  a  fitir  hut 
strong  piiir  of  curvitl  sviitsor^.  (Gvorgv  T.  StevcDs's  strabisuiua-BciBSors 
(Fig.  II)  ai*  (•xcclk>nt  for  llii^  puqioso.) 

(3)  Jujun/  o/  the  eainmie  of  the  kns.  Tliis  atxttdcut,  wliidi  it:  fullowed 
by  ciitaract.. — uulo&s  Uic  oimiiiii;  be  very  sruall, — occurs  when  durina  th<! 
advatia-  of  thtr  lnn(>i>-4m[H4l  kntfi*  or  tlif  iri.i-for<<e])s  the  ]witiont  by  a  iiud- 
dvii,  tinexjKK^ti-d  inovenu-Dt  runs  the  [Kiinl  of  tlit:  instniim-itt  Into  hi*  lcn«. 
If  the  Ions  was  not  cntnractoMs  before,  the  ilnrrumc  can  be  repaired  only  by 
Biiteeqnent  removal  of  the  lens.  Let  ns  always  bear  in  mind  the  possibility 
of  this  accident,  and  be  on  onr  f{uar<! ;  but  let  ua  blame  nobixly  for  !t,  and 
keep  our  ]ipi>  i^ealed  wlien  a  [HLticiU  it  prc»c-ntL4l  t>>  us  vrlio  hud  an  iridec- 
tomy made  for  glaucoma,  whereupon  a  cataravt  developed,  which  by  the  pent 
m  the  t-aiwiik-'  \vv  rwogni/x'  a«  Iwing  traumatic.  The  by-6tand(:i>s  hold  their 
vyvs  mid  tan^  wide  optoi,  uud,  oti  niiiK-liiL-f  bt'tit,  construe  each  word  and 
look  in  voudemaution  of  the  ojHrrulor. 

(4)  Jiiiptiirf  of  thf  ea}jtiuU  may  also  be  pi-odm-ed,  not  by  an  unto^rard 
movtinent  on  the  part  of  the  [jatient,  but  during  tfir  nttanpl  to  mzt  the  ii-m 
tritfi  iktjorofpe.  This  is  particniarly  to  be  feared  wbcQ  in  cases  of  old  hcm- 
orrb^ic  gluiK'oma  tlio  iriA  in  atrophic  mid  KIixmI  filU  tim  anterior  c-haiiibcr. 

(5)  Hemorrhayr.  into  the  nntcnor  c/utmUr  may  have  two  eaiiees  :  a  faulty 
tcchoic  in  l bf  oiK-ratinn  and  a  hemorrhagic  predisposition  of  the  eyt-  o|kt- 
atcd  oo.  As  U)  tile  (Iriit  t-uuM-,  the  fniiU  coninKiuly  tiei^  in  nn  iridodialyttis, 
either  during  the  onward  movement  of  the  iris-forwops  in  the  ant^'rior  eham- 
Iwr,  when  a  clumsy  or  iU-liniHhed  iniitriimeut  (see  ]>age  7S4)  drugged  the 
iris  onward,  or  whrn,  during  the  drawing  outwani  of  the  iriis  th«  traction 
was  too  Btroiig  or  obh<pie,  so  as  to  tmir  iUl-  ins  uway  from  h^  iniwrtiou. 
I  Qotioed  this  in  my  earlier  pmctiw-.  and  have  carefully  avoided  it  since. 
It  may  also  be  caused  by  an  inipt^rleet  juir  of  iri)t*«tci«8or8,  especially 
when  it  h  puahed  during  the  uuttiug.  A»  to  the  second  eans*.-,  the  hemor* 
rhagic  dialhe^ii^  of  the  eye,  it  is  but  ton  fn^piently  enHniiiti-i-c^l  in  jirac- 
tioe.  We  Dee  iiurnedintely  after  the  ooriifal  incision,  hefore  the  iris  is 
tonehed,  blooti  i;**ue  from  tlie  iri*  in  i»oTnts  .s'attered  over  its  surface.  In 
many  uucs  thiH  will  not  lead  to  profii^'  bleeding ;  it  soon  slops,  and  tbe 
openition  in  continued  and  liuisbed  without  further  hemorrhage.  In  other 
caws,  however,  es|>e('ially  in  glauconmtoiiti  eyes,  there  is  free  bk-eding  when 
the  iris  ie  nit-  Whin  the  whole  anf«-rior  eliumbcr  \a  filled,  I  eoiaiiionly 
press  some  bh>ad  out  with  a  spntnlu  until  I  «.t  tlic  periphery  of  the  irU; 
then  I  bandage  the  eye. 

(6)  Prolapse  of  I'itreotis  may  occur  dnring  the  stroltint;  of  the  iris  out 
of  the  coriieni  of  the  wound ;  also  by  tlie  sudden  dimiimtiuu  of  the  ititra- 
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oc»ilar  pressure  on  the  escape  of  the  aqueous.  It  has  i 
quences,  so  that  certain  operators,  for  instance,  the  lat 
Strassburg,  recommended  it  as  a  favorable  step  id  the 
(7)  Incarceration  of  tris  tn  the  comers  o/"  the  wound 
commonest  imperfections  of  the  operation,  which  even  ^ 
and  care  can  only  be  reduced  in  number.  In  healthy 
be  avoided  ;  in  acute,  especially  consecutive,  glaucoma 
contented  with  a  small,  pear-shaped  coloboma,  the  coli 
to  the  section.  We  have  to  do  this  first  operation  in  i 
deleterious  action  of  the  disease  on  the  eye,  and  can 
should  the  first  not  insure  a  permanent  recover^'. 


PROCESS  OP  HEALING. 

The  common  course  of  recovery  is  permanent  unio 
the  first  night,  some  congestion  in  the  neighborhuod  oi 
days  or  longer  without  any  significance,  cornea,  iris,  > 
pupil  responsive  as  before.  The  cicatricial  contraction 
a  tow  degree  of  astigmatism,  augmenting  the  refrad 
parallel  to  the  incision. 

The  process  of  healing  is  disturbed  by  the  original  d 

In  cases  of  plastic  iritis  we  commonly  obtain  good 
covery. 

In  crater-shaped  pupils  the  same. 

In  irido-cyclitis,  especially  in  that  caused  by  symp 
monly  closes  again  by  the  continuance  of  the  original  ii 

In  glaucoma  we  motHy  have  undisturbed  recover 
degeneration  in  the  inner  tunics  of  the  eye,  though  s 
restoration  of  t}ie  anterior  chamber  is  not  uncommon, 
of  the  anterior  chamber  is  not  connected  with  pain  s 
the  eye  we  need  have  no  particular  misgivings,  but  si 
bandaged  and  (lie  jiatient  in  bed  as  long  as  he  gives  us  nc 
sioii  on  the  i>art  of  his  lungs  or  vascular  system.  A  pe 
restoration  of  the  anterior  chamber  is  mostly  aceomp 
failure  of  sight, 

Mcilii/tuntt  f/faurnnm  is  called  a  wound  reaction  w! 
teriuiuiitcs  in  blindness.  An  ordinary  iridectomy  in  a  ■ 
coma  is  loUdwtil  in  from  two  to  twelve  hours  bv  int 
tiiin,  axU'iiia  I'f  conjinietiva  and  lids,  abolition  of  anter 
luizy,  pupil  and  iiis  dull,  fundus  invisible,  T  +2  or  +; 
tion  of  tiie  sij^lit  that  wa?  loft ;  in  short,  the  oi>cration  1 
of  elirniiic  frKiuciniia  intociicof  fulminant  plaumma,  i 
back  of  the  lens,  n-moval  of  the  Ions,  and  internal  remet 


'  Sfi'  t!io  cliil'i'dtr  jiiipiT  im  tlii'  sulypcl,  wilh  the  report  itf  a  ft 
FriedeiiwttW.  in  \i\\i\\e*  '<i  (li;i\iU«i.\mology,  1896,  p.  478. 
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uviiil.'  lo  the  i>ourse  of  weeks  or  morith(i  the  wound  lieeniuos  «1atii*,  fis- 
mlte  form,  wlik-h,  iijion  brt-akiiij;,  gfive  tlif  i>atirnt  irlitf  fiijin  the  jmia,  to 
suffer  again  when,  ou  dosurc,  new  altacks  f»et  hi,  until  the  cjc  burstw  und 
shrinks,  or  is  enuck-atwl.  It  i!*  an  awfiil  diswise.  Schweiggcr.  who  piiU- 
HsIkhI  two  pxcellpnt  pa]»ors  on  it,*  .-^ays  tlit*e  eyes  an-  all  tdi^r,  tind.  imireover, 
KB  the  (me  evt-  liaii  goue,  the  other  is  sun-  tu  go  when  ii}KralwI  un.  1  can 
oonfirra  thia  Htutcmeiit  by  about  half  a  tU-zt-ii  aw«  frvin  tny  "wn  |»ractice. 
The  caao* art-  van-,  and  in  some  that  rptiovt-nd  the  |ii<Hiiri'  wa-i  nnt  (om|dete, 
and  1  had  to  revi.-»e  my  diagniwis,  Yvt  tiiere  is  n  hnnler-line  of  intcnHity  ia 
the  same  diwase  bej'ond  which  retwery  is  not  known. 

Auothcr  diflurbaace  of  the  healing  prowes  arp  tht-  hrmorrhngw  rrprat- 
hiff  ihan^veji  inili^Jinitdy  in  diabetica  and  otlitr  jx-rsons  of  a  weak  cwiBti- 
tiJtioQ.  It  is  rpmarkable  that  wime  patioiita  of  this  )j;r<)ti|>  prt'wrve  nvaiiable 
sight  for  many  years  after  the  ()|M:ratioii,  in  3|)ite  of  incessant  relapses  of 
retinal  hemorrhage. 

J.o»»  of  an  e^e  by  mippuralitm  fron*  an  iridectomy,  whieh  thirty  yeara 
ago,  according  to  Ar]t,<itt!nrr«l  onee  in  two  Imndrod  arid  firty  tnses,  is  uow 
nlraoiit  unhL-urd  of. 

Ri»t:LTS  OF  rRIPECTOMY. 
The  benefits  derived  from  iridectomy  were  grratly  overestimated  thirty 
and  forty  years  ago,  the  time  when  by  his  brilliant  talent  A.  von  Graefe 
easily  conqtiered  for  it  the  roeojrnition  of  the  medical  profession  everywhere. 
Its  easy  execntion,  its  comijamtivo  fr«Kloni  from  danger,  and  ita  saving  of 
sight  in  many  oiscs  wliieii  formerly  were  utltdy  bopeli'ss,  brought  it  at 
once  into  gtiieral  fiivor  among  ophtlialmic  sorgwus.  It  wiis  a  grand  revival 
of  a  gootl  old  ojtcnition.  Rut  ihe  reaetioo  hiw  not  Ixx^u  missing.  The  dis- 
appointmcnt  in  the  expwted  gain  of  vmoa  from  iridwtomy  in  oomcal 
opacities  stwn  rohioed  the  large  nnmlKT  of  operations  on  this  line  to  n  very 
small  pcrcent^re.  Even  iu  ghiucoma  we  look  on  oiir  operative  successes 
with  much  less  pride  than  formerly.  And  yet  it  still  is  on©  of  the  most 
beneficial  operations  on  the  eye.  Nothing  ran  equal  in  effect  the  "  won- 
derful" n-slorution  of  sight  wlicii  so  simjde  an  oj)erjition  as  iridectomy 
opens  t}ic  {Kith  for  the  niys  of  light  ihrniigh  a  enngenitally  closed  pnpil. 
I  beg  leave  to  ilhi^trnte  this  by  a  laee  of  my  earliest  practice,  which  I  have 
never  piibli»lic<l.  hut  whieli  created  a  threat  Eensation  among  the  general 
public. 

A  poor  widow  trou^ht  in  mt-  b*r  lwelve-y«*i^>l<l  ilaUEl>tVT,  wlio,  »hc  uld,  nev*r 
had  nny  infliimtntili'm  or  dispue  in  ber  cyee,  bui  vine  liorn  blind.  I  fiund  Witli  pufUla 
nBTTow  «n(l  clipn-iil  by  »  pt<.'ti:l<>-Tii<^[iiI)ntnv.  One  oye  tliowed  other  i>ign«  of  iritlo-chcriii- 
ditii,  WBi  shrunken,  and  toull.v  Mirirl.  Tho  other,  hnwcvrr,  wn«  wl-II  rormn)  nn<l  hail 
good  perception  af  ll)(ht.  My  di«KnCi«{*  wm  congcnitnl  1ilindn«M  from  f<Blnl  irUlo-choroi- 
(litU.     I  HdiiiUt«d  her  U>  the  clinic,  mid  on  enc  eye  mndc  nn  iridct-tomj  which  gave  her 

'  Fricdenwnld  trcatpd  hti  cuM  with  largo  d<i#c»  of  ■HlicyUL«  of  eodiuni,  gr.  sk  every 
three  hour>  r<ir  twelve  houn.     Orcut  depreulon,  hot  marked  improveinent  tn  eya, 
'  ArchiTw  of  Ophtlialmulogy,  vol.  xx.  p.  476,  and  toI.  ixv.  p.  'J23. 
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(rood  tieht.     Th«  cm«»  «-■•  pr»i«iitrd  anil  .iMlrxn)  brfon^  ihi-  itudroU  u  rpmaikitilo  i 
Unportent  in  iu  pmbrynloKiml  hi>(1  ptw-ik'nl  iitjH-ct*.    ^hn  Irtl  the  bnipitAl  in  k  vcvk. 

Two  weeks  luWr  Uic  K\-utiir  pnu  ww  full  of  higb-cvlon^  account*  of  ibr  "  w<ndmM 
n>stontion  nf  iight  in  ■  blind-born  twelve-year^M  girl  li^  tbn  Hoi;/  llry^n  i-f  H'otUirm" 
Iho  Luurd«a  or  tbe  C'albolio  portion  uf  the  Onin^  Duchjr  of  [Ud'n.  Tim  wuadfr  n 
atiaLud  far  ihe  pri«tt,  tliv  plirtlrbiti.  and  tbe  TDnvur  of  the  pl<K«,  end  b>'  ■  Spanikli  coaal, 
Tbe  inoidirnt  wu  true,  tbc  itory  vi^nt,  ami  tbr  wndn-u*  niucli  tb«  grv«tcr«>  tb» child  W 
been  BJmittcd  t«  tbc  Ejre  Clinic  at  tbv  ITnivvnily  of  Heiddb^t);  mihI  «f\«r  abort  tnatIMM 
diM-lmririfl  at  incuniliU.     A*  »>on  ai  I  fi«d  tlic  *\t>Ty  I  infonuMl  tbv  prim  of  tba  CmS. 

Tlin  riiprurt  hiid  been  m  widely  clrvulalrd  thnl  ■  blgh  ufflclal  '>f  ibc  f^TcmnM'nt  HM  tae  % 

\<Aijn  of  inquirv  in  regard  to  vhul  1  knew  about  the  ciuw.  I  Bntwcred  thai  I  had  writtn 
to  ihei  print  nl  nnc«,  bitl  bad  not  rrvvivod  h  r»ply.  I  tind  sWlninMl  fnxii  a  ikiMIc  nhto- 
tlui)  bccauw  I  boUttved  tha  pricii  to  b«  a  bcDCvolcnt,  bonot  rmD(  fur  lie  bad  t«ai  teik* 
Ualvortity  clinic  many  oyo  patl«nu  that  hod  goni>  tn  Walldarn.  The  (onrnmefil  afldil 
wroto  mv  back,  '-  Vuu  will  Kceiri'  yuur  Jiuliliaatiiiiii  bul  you  will  have  to  wmit  two  wt«ki. 
Tlie  place  require*  a  wonder  every  &w  yntn  to  keep  up  Iu  reiiUtaitDn."  So  it  waa.  Tbt 
priest  thanked  mo  thiit  I  hfid  undcccivod  llic^m.nnd  in  cicuto  for  tbL-di^luy  uf  hit  ■■»«»)»• 
luid  that  th<;  vbild  bad  bnd  prvscntvd  to  Ibctn  a>  cMiE^nitaily  blind,  and  had  bchand  m, 
but  nflt-r  iHv  hud  bii'ti  li'd  lo  ihi'  ctiurcli  nfimisl  timM,  and  then  hold  over  tha  altar  of  Iki 
Ui>ly  Virgin,  iho  bad  oxclaiiiiMl,  "I  *c«[  I  noo!"  tn  order  to  explain  Ibe  and«iMiM*j 
fkct  of  the  c'bild'o  light  tl)i>y  had  written  to  tbo  mayor  of  thu  btrtbpUc«  of  Um  chili 
had  nut  rcoi-ivi^l  an  ^arly  reply. 


The  rteaii*  of  iridtdomy  tn  glaucoma  are  both  uf  the  most  brilti 
and  of  tbe  most  gloomv  kind,  according  to  tbe  nature  of  ibc  coe. 
abnnitt  invariable  |iermanent  n^loratioii  of  ei^^bt  in  tlic  acute  eases  with 
preiierviLtiiiu  uf  tlie  acToniiiiwIatiou  is  {lai'allvlvd  by  few  o|>erations.  Thae  < 
cast.'H  furtti  Ute  great  minority  iu  tbu  wbok  group.  Tht:  Hulnctiw  cam 
give  fuir  n-i^iilt^,  moetly  tbi.-  sigbl  jirvM-nt  at  tbc  titnt-  of  the  oprration  ia  on- 
serve<I,  and  sunH-tiniw  llii?  progtiw  of  tbc  gbiilooiiM  is  anx-«tctl  otilv  after  « 
Kcnnil  mdectwnii.  Gmcto  ittcoiiiniciKlpd  to  make  the  itcound  iridcctomv 
0|)[)(>site  the  fiist.  I  have  mostlr  made  it  st  one  side  of  tb<^  lirKt,  !in  (fail 
both  iii)|Ma.r  a»  one  larger  opcralion.  Tbe  rvsulta  bave  been  as  good  flSi  ■ 
j>crlin|i*  bdti^r  tlian,  when  tbe  two  were  oppo&ite.  In  cajte  a  eecood  ■ 
ution  has  not  been  Batlslactory,  u  tdrrolomy  may  he  done  (sw  Inter  on). 

In  spile  of  tliiso  o[h.' rat  toils,  the  majority  of  [uiticnl^  with  vhronie  i 
coma,  and  almost  ul  I  with  »im}}/r  tflauconm,  wiil  gradually  h»ee  thfir  aiohl ; 
the  myotiM  may  retard  the  faibiro,  but  w-ill  not  ward  it  off.      In  w-iienl 
we  may  express  the  rwiilts  of  iridectomy  as  good  io  at-'iitt*^  fair  in  miImcuH^  i 
palliative  in  rhronit;,  jKior  in  Mmple  glaucoma. 

IlirscbberfT,  Nettlcship,  C.  S.  Bull,  and  olliers  hove  pnblisbed  statJetia 
on  the  restilts  of  Jridwitomy  in  glniiiwina.     Tbcy  are  sorviceaUle,  but  not  w 
valuable  a*  thow  of  rataract  and  other  operaliooB,  as  it  is  too  (hffiitilt  to 
follow  up  a  sufficient  number  of  successive  tases.     Glaucoma  h  not  a^ 
idiopathic  disease,  but  ii  varicgateil  picture  mmltitig  from  the  prrecnca^l 
one  more  or  less  pronoiinoed  symptom  ocoiirring  in  dilfer^ut   morbid  CM^ 
ditions.     Tbe  irideelomy  will  ameliorate  the  symplom,  but  it  may  fail  t* 
have  any  influence  on  tbe  primary  disease.     It»  results  and  the  prnpiMis 
in  each  case  iini»(,  tbcrfforv,  Ix.-  Ijascil  qo  the  primary  dieeftsc,  be  it 
or  ocular,  aud  oa  tbe  chango?  produced  iu  the  eye  by  tbe  dt'gree  and  dui 
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the  hypcrtony,  a  coiiiplicatod  iiroblem  which  vev  must  try  to  solve 
step.  Take  as  an  example  hemorrhagir  glaucoma,  which  is  gen- 
erally dreaded.  Schweigger,  whose  authority  on  glaucoma  nolKxly  will 
<lii4?Ation,  saya,  "  Make  iridectomy  in  this  as  in  every  other  hind  of  glau- 
coma ;  hemnrrhikiiic  )^lati(^)ina  is  not  ho  Itad  ai  H&  reputution."  That  may 
be  so  in  general,  tnit  the  prognosis  of  the  cihu  will  ^-ory  with  tltu  etiology 
of  ihe  bemorrlifigei)  nod  tlio  etnictunil  chang(»  present  in  the  eye  under  ob- 
servation. Ocular  liemorrhngi'S,  \rith  no  eiipping  or  atrophy  of  the  optic 
disk,  lair  sight,  muiplete  6^1d  but  a  dieorgnnizod  iris,  and  flight  incrcoee 
of  tvusign,  ronfttitute,  in  my  opinioo,  about  as  unfavorable  a  case  as  we 
tU  huvc  to  deal  with.  If  wo  malte  iin  iridectomy,  there  will  prolxtUy 
tw  more  hemorrhage  and  an  ticiite  outbreak  of  gUucoma.  If  we  wait  iiutil 
the  acute  attack  sots  in  epotitsneously,  im  iridectomy  will  produce  a  |)oor 
culuboma  and  flood  the  anterior  chamber  and  probably  also  the  vitreous  with 
iliark  blood,  The  fxitient  will  Ix;  woi-sc  instead  of  belter,  and  tlie  vision 
may  Ijc  destroyed.  The  bluod  ubaorljw,  the  optie  nerve  is  neither  atrophic 
nor  cupped,  retinal  hcniorrhagoa  appear  now  and  then,  the  tension  remuinB 
increa.«cd  in  spite  of  myotits,  and  the  sight  is  permanently  Inst.  The  other 
e)'e  shows  the  beginning  of  tht-  same  aSeclion :  good  sight  and  field,  no 
abnormity  in  fundun,  T-l-I  periodically,  no  »ubjeutiv4>  Rymptoma,  but  the 
omtnoiut  rott/m  iriit,  with  a  wi<ie,  oval,  immovable  ]tiipil.  I  shall  not  adviw 
this  patient  to  be  operaleil  on,  but  treat  him  with  pilocarpine.  This  picture 
ie  only  slightly  composite;  alt  the  features  except  the  iridectomy  before  the 
acut«  outbreak  were  present  in  one  case. 

OTHER  OPEBATIOKS  OS  THE  IBIS. 

Among  the  operations  on  the  iri»  which  have  u  mon>  rmtrii^ed  applim- 
tiou  wc  mention  the  following  : 

(1)  Iridotomy  or  iritom^,  an  old  operation  re\*ived  and  perfected  by 
L.  de  Wecker,  of  Paris.  It  is  used  when  after  removal  of  Ihe  lens  the 
pupil  is  cIonkI.  I(:4  object,  to  make  u  new  pu[)il  by  L-uttiug  through  (he 
iris,  fomierly  was  obtained  by  making  with  a  narrow  knife  or  :i  broad 
needle  an  incLiion  into  the  iris,  the  timues  adherent  to  its  posterior  sur&ee, 
and  ibe  vitreous.  The  dirertion  of  the  incision  had  to  cpobs  the  irisf  fibres, 
so  that  the  contraction  of  both  lips  towards  the  [wriphery  will  keep  the 
perforation  open.  The  results  frequently  were  unaatisfadory,  and  the 
operation  is  httle  used  now. 

De  Wecker  performs  the  ojieration  in  the  fi)ltowing  way.  He  makes 
on  incision  into  the  cornea  with  »  lance,  say  near  the  lower  border,  if  the 
Iris  is  drawn  up,  tlien  he  introcluoes  h!s  pinces-ciseanx  into  the  anterior 
chamber,  tmnsfizw  the  irisi  with  th<>  pointed  branch,  aud  advances  both 
branches,  the  one  behind,  the  olher  in  front  of  the  iris,  oblitjuely  up  and 
nasally.  After  cutting  the  iris  lying  between  the  braucbea  in  this  direc- 
tion, he  draws  the  instniment  slightly  backward  and  iiinko^  another  iitri.iion 
through  the  irts  diverging  from  the  point  of  estrauoc  upward  and  tern- 
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porallj-,  Oitia  mlting  out  of  the  iris  nn  nngiilu*  tongue,  which  will  roll  up 
towards  ib*  base. 

De  Wecker  in  ctrtain  cases  makes  with  tlw  same  instrumeul  oqIv  oof 
innaion  through  tbc  iri»,  cnuswise  to  ibc  Sbn*.  I  have  st^n  de  M'vt^a 
and  nthc^r  &iirgcoi)s  make  iridolumy  in  oaeh  of  ttiesG  ways  with  satiAffli-totT 
rwiulte.  I  liave  triwl  it  in  several  tii5«!,  bill,  gc-ttiug  more  rtaM'tion  and  les 
bcncRt  titan  I  expect«0,  I  have  not  vultivniud  the  oicthuU, 

(2)  Irido-cyatectomy  is  tlie  w]^>fra( ion  wliitli,  from  the  beginning  of 
my  prac-ti*^'  u\i  to  to-day,  1  Irnve  used  ikt  the chiof  mtlhod  for  making  a  ocw 
pupil  when  iridtM^yclitis  or  iri(]o-cap6uliti»,  after  cataract  nperatiotn  or 
tntDmatiiinu',  lutd  dutfcd  tbc  old.  The  casee  in  which  it  is  imiicatrd  ire 
not  verj-  numerous,  btil  llioj'  occur  in  a  vpry  small  percentngc  of  cauntct 
operations,  and  I  have  treated  them  with  more  satisfa<^ion  by  tliis  method 
than  by  iridotomy.  /( is  performcl  an  foUoipii.  Under  ntcaiiK  auxslhetia 
B  hvofs  cntaract-kDifc  (Fif^.  12)  piercee  the  coniea  about  three  or  four 
milliim-trRi  above  tlie  Inwer  corneal  margin,  opjxieite  the  scar  from  thr  vx- 
trnction,  aiid  tnuinfixes  the  trisor  ptipillar}'  pAcudo- membrane  by  on  open- 
ing three  or  four  milliinetreslnng.  The  knife  i»  withdraw  d.  With  u  IJuoi 
book  (Fig.  G)  the  lowtr  lip  of  tlie  iris  wound  is  scisO,  drawn  out  of  the 
eye,  and  abeciEeU  dose  to  tiie  cornea.  Eye  bumhigt'd.  There  arc  warcclr 
any  acddentfi  worth  mentioning.  The  hcalinp  ia  usually  prompt,  jmd  yields 
mostly  MiqiriKiiigly  good  viiiual  results.  Amon^  the  failures  after  (bb  op- 
eration I  havo  noticed  rcoloeure  uf  the  ucw  pupil  and  ouppumtioD,  but  ibcy 
are  rare.  Tbc  infection  in  the  ca8««  of  ^iippiimlion  niuM  bu  aaenbrd  to  tlw 
waking  upof  pyugcuie  mi(Tul>c#  whii'li  hud  t-ntercd  thec^'cat  the  first  opcn- 
liiiii  and  lain  dormant  in  the  inflamntntnry  prodiictis  of  the  iris  ami  mpsnir, 
for  an  iolectioD  by  tliv  instruments  can  eai^ily  be  eiEctuded.  laftvlive 
nmterial  may,  bdw-cver,  hv  cnrriwl  into  the  eye  from  the  conjiinet!\'n  by 
prola|M<e  of  the  vilnMiim,  wliiob  iit  not  infretjueut  duni^  thi.'i  u|)vniiioi). 

(3)  CoreljraiB.  SytiBoliiotomy.-~Ao  o|teratiun  revi\'ed  an<l  jiarticularlj 
ctiltivatei)  by  the  latr  Mr.  Strwtfnld,  of  I«)udon,  in  ISfl"  nml  later.  For 
a  time  it  was  (]uite  |Kipular,  owing  to  the  eiirrcnt  belief  that  thv  p<H»tiT)ur 
synecbite  exerted  a  eimstnut  and  {>emiciou8  irritation  oit  th«  eye,  on  Aor<>ant 
of  their  pulling  at  the  iria  and  its  nerves  and  vesaots  during  llie  play  of  tlit 
pupil. 

TfvAntc!.— Til  rough  a  $ainll  ocimeat  inciiiion  a  blunt  prul>c  was  pavol 
into  the  pupil  l>ehind  the  avncchiic,  whieh,  one  by  one,  were  g<eutly  de- 
taebed  from  the  e«p«ule.  There  wore  searwiy  any  oocidcnls  to  be  recnnled 
of  this  operation.  Tiie  re&ults  were  not  con.'^piruoiis.  In  a  number  of 
caen  some  of  the  Bynenhiie  <Tiuld  no*  be  loosened,  in  others  tbcy  rcot- 
t^ieheit.  The  lhera|>i-ii(ir  iiinl  vi?>ual  pain  was  little.  The  opei-Mlioii,  which 
vhcD  a  stiidciil  ill  I^iiidiiii  I  witnestuiHl  many  times,  I111-4  falleti  into  (liause. 

(4)  Iridodesis.  irideBis,  tying  a  piece  of  the  iris  outade  8  small  cor- 
ncnl  wound.  Tliii^  wnc  11  modification  of  the  old  oi>cration  of  irideocleiais, 
by  George  Critdictt,  of  Lundon,  in  1857.    Cotli  hiul  the  object  of  drawii^ 
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the  pupil  airay  from  opacities  in  the  cornea  nnd  lens  situated  in  the  region 
of  the  axi(  or  tiif  e>e.  This  oocurs  N>iin.*timt«  aiwntfliieoiisly  flller  a 
pcriplicric  pcrlumtiug  ourucal  ulctr.  TUc  uptical  vtfvct,  nvim  ty  be  guud, 
but  uot  vnotigli  to  outweigh  the  risk  rmni  th«  opcmtioat.  Iridmeltm*  is 
safer  than  iridciii?.  A  amall  perforation  wiw  tnado  w-ar  the  periphery  of 
iho  in»,  »iid  a  small  piece  of  iris  drawn  into  it  hikI  left  there.  The  portion 
lucked  lip  tu  the  punctiire  canal  became  a^lulinated  to  tlie  cortiea,  fbnnitig 
nil  anterior  gynecliin ;  the  protrudiii^  p:irt  slotighcd  olF. 

Iriilotle^U  i»  done  in  tlie  ftamc  way,  with  tlio  iiddition  that  the  artificial 
prolapse  was  tieil  with  a  (lelicste  »ilk  thread,  for  which  [iiiqMwe  Critdiett  had 
devised  a  special  inetrunieot,  I  saw  liim  dn  a  great  many  <»f  thesD  opera- 
tioDs  in  1857.  When  afterwards  I  went  to  Graefe,  iu  Jlerlin,  he  u&ke<I  me, 
"  What  new  things  have  yon  seen  in  London?''  I  told  him  of  Critcbetfs 
irideeis,  lie  Hhnok  his  head  and  said,  "  I  shall  uot  do  any  of  these  upera- 
tivf  HnbUfties.  A  clean,  fiiniple  iridwrtflmy  iK  giMKl  uiiongh  for  me,"  The 
operation  had  a  wrtain  run  ;  I  made  several  myijclf,  Uit  tliey  wen^  brought 
to  an  untimely  end  by  a  c&»it  that  developed  irido-eyclitis  gliiiK-omutoiui,  for 
which  I  had  to  make  an  iridecrtorny.     The  operation  is  out  vS  use. 

g  III.  OPERATIONS  ON   THE  CKYSTALLINE  BODY. 

Operations  on  the  rryHlalline  IxHly  are  indicated  in  all  catteti  in  which 
oparitieti  of  it,  ctsiarai^,  inlt'n-epting  the  rays  of  light,  ran  l»c  reraovcd  to 
the  benefit  of  the  pativLt.  They  are  uot  indloited  wlicu  the  opacities  are 
so  small  (partial  oaiarada)  as  not  to  interfere  with  Giirly  good  «ghL  Cat- 
amit  operations  are  of  three  kinds :  di»plaem\eni,  where  the  cataract  re- 
mains within  the  eye  but  is  pushed  away  from  tlie  pnpil ;  cxlnuiion,  where 
it  is  taken  out  of  the  eye  ;  and  d'uscimon,  where  the  lens  cnpBulc  is  divided, 
and  the  leii^  subetum^  brought  Iu  (-untnct  with  the  nqneoiiH  luintor,  by 
which  it  is  gradtially  digsotvod  ond  absorbed.  This  kind  of  operation  is 
therefore  also  ealled  the  method  by  mlulimi. 

All  these  methods  prioiarily  refer  to  the  lens  proper.  When  the  latter 
baa  been  put  out  of  the  way  there  i-omnionly  renmiu  {)ortioii»  of  it  autl 
the  tM]isule  beliind,  more  or  Iws  obstnieting  the  pnpil.  Tboae  remnants,  to 
whieh  prHduobi  of  inflnmmation  may  be  united,  are  called  spcomlnri/  cata- 
racU,  which  alB«  mu^t  be  dealt  with.  Wc  have,  therefore,  to  operate  for 
primary  and  geeon'lary  coiarada,  for  whieli,  according  to  Bpedal  indications), 
one  of  the  al>ovG  methods  is  selected. 


A.  OPERATIONS  FOB  PRIMARY  CATARACT. 
I.  nifiPLACEMENT. 
D  1)4 placement,  (he  olde)^  methtx),  Iiiik  ikivt  mmv  hitttoneal  than  pTBiCfcical 
imiKirtanee.  It  is  dc^rilted  by  CeUiw  and  other  anthors  of  antiqni^,  and 
held  the  only  place  until  1 746,  thenceforth  a  forward  place  until  about  1860, 
when  it  began  to  lose  ground,  and  rapidly  disappeared  from  the  stage. 
It  was  done  in  two  wavs. 
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•otr, 


(<i)  By  depremon  (ftbtiBMinont,  keratunvxtB).     A  limai)  needlt; 
diK<«l  throi^h  the  lon-er  segment  of  the  curnca  into  the  pujiillaiy  since, 
■with  the  surfiwe  of  the  blade  flat   upon  tJie  capeuU  of  the  lens,  then 
gRKluall^-  niUiug  (lie  handle  of  tlie  needle  the  lens  is  preaed  d()wii 
aitiohMl  in  the  lower-antorior  pari  of  the  vitreous,     llic  needle  is  wil 
drawn  anil  the  [latientput  to  bi-d. 

(6)  By  redination  (ooucbii^,  ederouyxte).  Th«  oevdle  ie  iatrwlooed 
throiijfh  the  ncletvtic,  about  sevcti  niitliiu(-trc»  beliiud  the  cornea  and  five 
millimetres  below  tlie  horizunul  tufl'tdi&n  on  the  temporal  side.  It  ie  thrust 
obliquely  forward  and  upward,  poasjng  through  tbe  I«U9  into  tiie  upper 
part  of  the  pupil.  Thcu  with  the  flat  of  the  oetdle  the  upper  purl  of  tbr 
leti4  i»  "  ivcliiicd,"  aud  tlie  whole  prea^  down  into  tlu^  anterior-Iuwcr 
of  the  vitreous. 


p^ 


d^ 


AccidmUi  and  ResvUtL — The  cataract  would  often  rise  again  before  iV 
needle  was  vritlidrawu,  ami  the  couching  had  to  be  repeated  de^'cnl  tijne 
before  the  cataract  kept  its  now  positiou.     It  mostly  rose  agaiu  Uk-  ncxx  dar 
or  Bonte  time  later.    It  produced  irido-choroiditis,  glaneoma,  detadiineni{ 
the  retina,  and  phtbiHis  butbi. 

The  immediate,  aud  in  some  cases — we  do  not  kitow  the  percentage 
— the  permanent,  result  ha»  been  excelleut.  Tbe  lens  remained  in  in 
new  bed,  the  cortex  was  absorbed,  tbe  nttcleiie  adhcre<l  to  tbeeorona  fiiliarit 
u-itbt>ui  cuuniiig  ttxiiibte.  The  bad  ca^ee  oiitnuml>ert<d  tite  good  ones  and 
tlie  general  reKulta  were  below  iboee  obtained  by  cxtraLlioa,  bo  it  was  grad- 
ually given  up  ciuirely.  In  185S  I  b«inl  A.  %-on  Graele  say  that  lie  con- 
sidered reclination  indicote<)  when  in  old,  decrepit,  or  otherwise  ill-roDSt>> 
tuted  people  one  c>'c  had  bwn  de^royed  by  eiippuratiou,  making  it  lik^ 
that  tlic  other  would  fi>llow  the  same  oonrse.  I  did  two  reclioatioiis  io 
own  pnu-tiov^  Win^  dis^tl.'<I(^d  witlt  tlie  iH^rrlble  inuiilation  and  ibe  ai 
nut  iuvolvenniit  of  (lit-  <-ilinrTi*  IkhIv  by  llie  .In^ibi^^vti  nn-tlKid  of  ext 
(large  ppri|)heric  ftection  with  broad  iridec<oaiT)  thco  (1861)  Id  vogue. 

Rwiinatiott  ban  .■till  its  followers  in  certain  casra  of  ^hnniken  and  ne^ 
ondary  cataracts,  whleb  the  pupiU  of  tbe  Vienna  school — Fucb«,  £lscluug, 
and  others — advise  to  dislocate  either  by  keratonyxis  or  scleronyxia  Eva 
in  such  caae^,  I  think,  it  will  lie  surer  and  safer  to  extiart  or  divide  them 
tbroi^h  the  oomea.  I  have,  ut  least,  not  come  acrnm  n  ease  of  wcundai? 
cataract  where  I  would  have  given  preference  to  displaceoKOt  over  dit- 
ciesion  or  vxtractioD. 

II.   EXTRA CriOK. 

Hlstorical  Ivtrodl-ctios. — This  operatioD,  the  great«st  in  ophthil-  i 
mic  sargeiT,  and  one  of  tlie  moot  memorable  in  general  eut]gecy,  wv  i 
invetit/H]  by  th*^  Fn^nuh  surgeon  Jaoquea  Davi*!,  in  1746. 

How  be  vra-i  Inl  to  it  he  relates  in  a  paper  read  before  the  AcadinM  i 
Rnyale  de  Chimrgie,  November  16, 1752,  entitled  "  Noovelle  M^tfaode  df 
go£rir  la  Catamrte  par  I'Extraction  du  Cri'stallin,"  and   published  in  tbe 
''  M^moircs  dc  rA<:ad6mic  dc  Cbinirgie."  edition  de  1769,  i.  ii.  pp^  337, 
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36^  with  two  very  fine  plates.  I  shall  give  it  in  extract  taken  from  a 
very  iuterestiu^  p»p«r  by  Dr.  D.  £.  Suiter,  io  the  Antmlet  d' Ocutttli'juef 
Nuvvntber  and  D^cernljer,  1895,  eDtitled  HotmmeHU  servant  d  fkteloire  de  Us 
Catamcit.     Rtmai  hiatorique. 

A.  bijfmit,  who  lind  i'j«l  on«  cyu  W  (i«pn!«iiion  of  ciiUrM^t.  CAine  to  in*  at  IlknetUM, 
in  IT'15,  f<>r  tha  opvrali<J4i  uu  tli«  other  c,vu.  I  mudc  a  k-.-nil-xij'xM  «'ilb  Rn  vrdinurv  nvcdta 
ihsrp  c>n  both  i:ii)<v.  1  did  tint  tucod^d  iti  courhinfc  iliu  rattinKt,  }p\«KV»  of  vrhlcb  (<al)  Into 
th«  ftnurSiT  chambi'r.  Tbv  tittt«r  fit)pd  with  blood,  nnd  I  had  to  wilbdmw  tbe  nvcdlo. 
Thit  aocidont  (li'tenuini>il  mo  V'  fi-llow  Iha  eiample  uf  Mr.  I'mit'  I  opi'iici!  ibi^  nnlwior 
chamb^^r  wilh  a  i-urvod  nvetlli.- hniI  «iiIai^phI  tb*'  wautiil  witli  ctinr^  aciwin.  All  th«  cou- 
teiiU  of  tlic  anterior  chumbvr,  liluml  ttU'l  caiamct,  MCtiped,  ibc  pxipit  bwaino  clear,  and  tha 
(Miiont  n^f!0([ni^^d  oltJiyM*  hold  before  him.    The  eyo  was  loiC  by  tuppiiralinri. 

Thii  ciun,  tliciugh  uiuuccQHful,  dt^tcrniiiint  inv  ulwaya  f)  0|ieii  lliv  aiiUirior  cbamber, 
Kwk  thr  Iptih  in  iU  ca*o  [canton),  Dink*  it  ))•««  tbmuKh  tbe  jtupU  Inio  the  tnt«riar  cbamber, 
anil  ilritw  it  out  nf  thr  oy<t. 

I  tBado  thu  oporallun  for  tbe  flnl  time  on  a  vomati.  Openin];  thi-  anterior  dimuber 
ai  in  the  nboTc  oa^e,  1  JnCroduti'L^  a  imalloirelte  into  the  pupil,  di'tnchtni  tho  cutiirwrt.  und 
T«maT«<l  it  in  piuon  nut  of  ihu  vyv  with  the  aamv  iuvlniitii'n  I-  Tlin  pupil  appoarnd  claar, 
the  pail«ni  oxperiont'ed  ni)l  the  lout  ui-cldi^nt,  nnd  ww  i-un^il  In  Iwu  weoki. 

Daviel'B  uperatiou,  which  he  modified  on  i'urtlier  ex|wpieiice,  wis  ut  oiiee 
taken  up  by  sut^eons  of  every  coiintrj'  and  tried  in  all  directions,  08  it  has 
been  tip  to  tbe  |>reiwiil  ilay.  Of  lluate  mudificatioiis  aud  tbe  resulu  obtaioed 
by  Daviul  uiid  ulhcns  ojuri:  latiT  on. 

iNmcAxross. 

Extraction  is  indicated  (a)  uncoiKtitiimaUy  in  all  hanl  cutaraets  when 
iAc  filwHojial  staminaiion  warrantn  the  puasibit  reatomtian  of  giMii  rrieion. 
There  must  he  paveption  of  light  from  all  parts  of  tli«  Beld  of  vision,  A 
fully  nfif-  eataraot,  i.e.,  &  lorn  all  tbo  [wrtions  of  wliidi  have  become  otmque, 
trausinitA  en«u;^li  f^ukily  r(>fi'ar[«d  rnys  to  locate,  by  altematc covennj;  and 
uncovering  in  a  dark  ruoni,  a  lightfii  candle  at  a  distance  of  from  eight  to 
tw*'lvu  fpL't  diroctly  in  front,  and  from  two  to  four  feet  in  all  other  ptaccii 
of  the  field  of  vision.  W'a  say,  "  Ht/hl  pfrcepiion  aitd  projrHion  nnnnal." 
There  are  many  cataract  for  which  extmotion  is  indicattxl,  aliHohitely  or 
condilioiially,  tbuugU  they  do  not  answer  tlic  above  conditiont!  of  maturity, 
light  perception,  uml  projwtion.  As  to  maturity,  it  is  certainly  desirable  to 
have  to  deal  with  a  ii[x'  caturact,  but  often  enough  there  are  patients  whose 
caL-iracts  mature  so  slowly  that  we  have  to  remove  theui  of  neewisity.  We 
have  then  l>cforc  ns  the  alternative  of  ripeuiug  tbe  mtaract  artificially  or 
removing  an  tmmatnre  ifitamct. 

For  artificial  ripening  a  uumbcr  of  oiM;rution8  liavo  been  rcoom- 
mended  aud  praetiitei]. 

(1)  Duciwion,  the  most  elficient  of  them,  fails  short  by  ripening  only 
the  interior  oortex,  so  that  considerable  portions  are  apt  to  l>e  left,  behind, 

I  The  colebrmtod  Prancli  iiir^jn  J««n  Lriuis  Pviii  bad  in  1T06  made  a  comMl  mc- 
tifln  Ui  Mtmcl  n  cataract  which  bnd  fit! lea  into  tbe  aalerivr  ubauibvr.  ClKiiiuirwdul'Ao** 
ilimin  Kd^iklv  drc  Scieip«eB,  1'08.) 
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altlioiigb  Uie  catarnrt  aptieaird  niaturo,  and  ibc  extractioo  was  dooe  am- 
fnllv  luiU,  as  it  aeemed,  totally.  Di«n»)Kiiiitun-jiu»  in  tliLt  rcHpecC  have  n- 
peiitwily  JHirpriswl  me,  even  wboii  the  pui>il  a|n>(-nrx<l  lilaok  And  the  jati^nt 
immediately  after  tho  operation  ooimtwl  my  fingprs  rpiulily. 

(2)  Miwttpi:  of  the  lent,  iuxoTf\.m%  t»  Fur^tt'i'.  An  iridectomy  is  luade, 
Olid  the  \vm  tritimitcd  by  nibWiig  a  blunt  probe  over  ll»e  oorneu, 

(3}  Panirtiit(«i«  of  Uic  wriHa  i^  made,  and  tlui  leiiR  frUutxUfd  thrvn'/h 
the  eornea  tetthoul  making  ati  iridectomy, 

(4)  rarac(iiu*i8  of  tJie  cximra  or  iridectomy  is  made,  and  the  leas 
direcl/y  triturated  with  a  hlunt  htefrtcment  intrudiKvd  into  the  aaterior 
ohaintxT  tiiroiij-h  the  opcniog  in  the  cornea. 

All  thcue  proc't'diirwi  have  the  di-advautag^?  of  beii^,  in  a  nutnlier  uf 
caMH,  ^tlipr  Uiially  or  inrtially  inefficient,  befiidva  adding  to  the  n-niui-al 
of  the  ottornct  another  surgical  procedure  wbidi  lias  Dot  alwoys  pn>v«l 
burniltwH. 

Many  o|»oraIorB — llie  pposeut  writer  ineJudod — prcfw  Uie  risks  of  re- 
laovinj;  an  iDmiattire  i-atarart  to  any  rii>ening  o)M>ratiun. 

Maturity  aod  operability  are  not  always  iaterdianseablo 
terms. 

A  eatartut  may  hejully  mtOurt  and  yHiiotinihe  htd  tbige  to  6^  mumxi; 
for  tDStani^,  tbe  t^taraet  with  a«be!<to»-like)<ertor8  and  that  twotlen  by  imlii- 
bitioQ  arc  uu&vunible  to  <.>i»erale  on.  Their  cortices  adliere  last  to  the  ra|>- 
Btile,  requiring  inordinate  niauipulalion  togH  tliem  utit,  and  it  is  difficuh 
to  pass  the  knife  thmiigh  tite  »thallow  anterior  chamber  without  injnrin^tbe 
iris,  dit!)cult  ahio  to  make  the  counter-puncture  and  the  section  geonietii* 
cally  oorppct. 

On  the  other  hntid.  a  eatarad  nue^  he  Immafure  antt  yd  perfeftttf  Jit  to  fl^l 
remoted.  Schweigger  and  others  have  made  tlie  obeerx-ation  that  immatn^^ 
mtantctH  in  elderly  persons,  fifty -five  yeats  and  over,  can  be  ex]N!lIed  tutaltr. 
Tim,  neeording  U>  the  cxperimce  of  die  author,  is  trtie  in  the  inajorit>'  of 
casvs  ;  in  a  ecrtain  nnmber,  however,  coiiKidcrable  c%)Ticx  rcimiins  in  the  r\T, 
which,  though  it  can  be  dealt  with  by  subsequent  disn^sioD^  U  always  a  dis- 
sppointment  to  the  patient  and  uuplenssnt  to  the  operator. 

(6)  Extmrtiou  ia  indicated  conditimtatti/  in  eomjJieated  eataracU  irinT 
the  potnblf  rentoration  offfofkl  ri/ttim  i*  ticnJitJuI ;  for  iustanoe,  in  partial  de- 
tachment of  tlie  retina,  atro|ihie  choroiditis,  albuminuric  and  diahetie  Mi- 
nitK  glHur«^)mn,  o]iaritira  of  the  cornea,  treuinatisms,  etc.  All  tbesp  cundi- 
tinu;;  give  a  bad  prngnoFiib,  yet  tliey  freqitently  yield  reeolts  fa^ty  gratifying 
to  the  patient ;  for  instance,  vre  extract  a  cataract  &>om  an  eye  eMlTering  fn«a 
IMrttal  d«-tachment  of  (be  retina,  the  other  e\-e  beir^  blind.  I  have  Hen 
such  operations  succeed  so  that  the  [Mtient  wuld  find  bi«  way  alone  and  ctfD 
biit  livelibuod  by  sawing  wood  or  by  other  coar»:  occujwtiuos  f^r  a  Donber 
of  yaii«. 

(c)  Cxtractiou  is  iodicatM  as  a  mtbteftent  tfperation  to  diadMaoo  in  aoft 
cMancts  whaa  gluooma  dwtlops ;  iIm  how  in  tnumatic  oaluMt;  fiatlMi; 
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to  flbmlj»p  llie  reoovery  wlicn  lens  majwcB,  L-ataractous  from  traumatism  or 
oporaliun,  are  slow  in  absorbing, 

{iiy  Shrunken  «rtar-a<-/a  ai)(l  hugh  capfuta,  ucvliitliiig  the  jtiij)i!  nftcr 
removal  of  tho  lens,  can  be  bettor  lUsilt  with  by  extnictiou  ttmn  by  any  other 
prot-wlure, 

C'oiif^idering  ttio  indicataoos  in  general,  th-e  questions  should  be 
discussed : 

(1)  Which  M  tkepy^p/1-  a^fnr  Uttptifbnumee  af  exfraeiion  f  Tho  n^  f*f 
filWu  vinrsigciimmonly  ooiii^idor«daitfaeeDdofdiK4-i».Hiiin  niKlthpltegiuiiiitg 
of  exlinction.  Old  age,  even  very  old  age,  iit  itself  is  tio  contra-indication, 
yel  gp(>at«r  [inHwitioii  a.'*  to  maintenance  of  the  general  heaitb  is  to  b*?  taken. 

( 2)  ^all  in-  (iiK-ridf  jor  calaracl  as  long  a»  tfu  other  eye  has  good  tight  f 
I  »iy,  "  Yes ;"  addiDg  tliat  wc  shonld  operate  for  cataract  wlieu  tbe  chances 
of  sacoeas  are  greatest.  The  risk  from  a  entaract  oixiratioii  a^  to  )ift;'8  com- 
fort or  inte^rily  of  the  other  eye  is  so  small  that  it  dues  nut  cunipnre  with 
the  gain  fruni  reetoriug  sight  in  one  eye.  There  are  only  a  few  people  (hat 
complain  of  discomfort  from  an  aphakia!  eyp,  ami  this  is  fur  outweighed  by 
tlic  ai^tiisitiuii  of  a  gn'ntcr  lie)d,  aiid  in  a  nntntxr  uf  caai^  liy  the  restorA' 
tioD  of  slcrcuflcopiti  vision. 

(3)  It  it  not  ojify  jtisfiJiaUe  but  dewrabte  lo  operate  at  the  same  time  on 
io(A  ti/es,  provirled  the  caiaraets  are  both  i-ipe  f  I  should  my,  "  In  general, 
no."  The  loss  of  both  e>-w  is  na  appalling  that  an  ojK'rator  whose  hands 
have  once  bci-o  inutriimcntal  in  eucli  a  csliiniity  natnmlly  sccUt  to  avoid  Et. 
Fiirtlicrmore,  during  the  trcatiucnt  we  l«irn  a  grL-ut  inniiy  j<c<;iiliuritit«  of 
the  bodily  and  mental  eonditioiigof  our  cuiti&nti  which  it  is  of  at) vantage  to 
know  at  the  second  operation.  Apart  from  our  own  feeling,  we  owe  it  to 
the  |tatient  nut  to  stukt:  his  future  buppiiiesfl  on  one  rhan<:«.  Let  him  have 
the  ohoiw  of  better  «onditiori»  the  next  time.  On  the  other  hand,  there  may 
bepartiealnrcircuinstaiiftW  makinj^  itdeeirabtetohave  the  twoeyoa  o)>emted 
at  the  same  time.  A  good  eomproniis^  is  to  oiienite  ou  the  second  eye  a 
week  or  two  after  the  »ucce»sftil  o|»crutic>u  of  the  fir»t. 

(4)  lIViicA  AtviAon  M  tJw  hfut  f  This  qui-vtiou  throngh  tho  introduction 
of  asepsis  and  antisepsis  It&jt  Iwt  it«  general  importance.  We  may  say  that 
fat  people  -ihnuld  .ivoid  the  lieat  of  the  siimme]-;  that  people  with  hing 
affection!!  and  even  tliose  siitferiug  from  lacrynial  troubles  sljould  avoid  the 
cold  and  dump  season. 

(5)  Which  hour  of  the  daij  is  the  heat  for  thf  jierfarmnntt  fif  an  opetaHfm 
so  important  a«  the  extraction  of  tatanwt  ?  Some  surgeons  ojierate  early  in 
the  morning  wJicn  they  are  fresh,  and  heforc  tJiey  have  tonchwJ  any  other 
pniient.  This  is  good  for  the  operator,  but  it  is  better  for  the  patient  to  be 
operated  on  in  the  aiternonn,  l>eeiiu»>  tlie  tmual  live  or  rix  hours  of  smarting 
will  then  be  followed  by  an  undi.-itiirlK>d  wleq*,  during  which  the  uuiou  of 
the  wound  has  tlie  lieat  chance  \nt  takf  pluec  and  liecome  [wntiancuL 

I  pihall  begiD  with  the  teehaiie  of  the  so-callMl  simple  extraction,  wLidi  I 
have  practised  as  a  general  method  lor  the  la3t  cleveu  yeaii). 
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IxcTKUMKNn  nuit'inKn:  1,  n  win  ipcculum.  Fig.  2;  2,  ■  Rsini:  fon^iM,  Pie: 
u  naminrGni^ff  kuile.  Kii-.  t^;  4,  n  c,v«totnmr.  Fig.  18,  ftrkiiiht  vr  b«nl,  wilb  »ti  i^lr*  But. 
di-lionbc  cuttini;  tooUi,  ruiinded  •»■  lU  bate ;  ir  t>«iit,  t>ii«  for  itiu  right  luid  aooth'n'  f.<r  lit 
lefte}'«itn;iv|uiKd;  S,  a  DarldVipuon.Pig.  H;  fl,  n  vrii«  loop.  Fig.  1&:  T,  a  ifuttiili  tod 
blunUjioinUil  dextbl?  jiiv>be.  Fig.  6.  If  exeulotirflbiMrit  Ixnumw  urjwiMTy,  ftjTtlicniujt: 
8,  iru-fiimiE>,  Fi  j.  6 ;  H,  irir-ndaMiRi,  Fi|[.  7;  unillf  th«  wuuiul  Utu  bo  enlarged,  lO.Stonm 
»tfnbuinu»-(«iMiiT>,  Fi|c.  11. 

TBCHMO  OF  EXTRACnOS. 

Ftr»t  Stfpi  {Vppfr)  Comf^  l^eiion. — Iht,  anbidertrona  operabtr, 
finding  beliind  the  jintient,  who  reclines  on  nn  oporaling  cJiair,  llii*  ster- 
ilized cyrlida  ge|>Rmted  l>y  a  wire  gpecitluni  and  liwkiug  sliglitty  tluwn, 
insorla  tie  fixiag  forceps  into  tlie  oonjiiiidival  and  t>(>Wloml  Uttt^ur  witb 
bis  left  tuiod,  if  tKo  right  eve  >»  to  be  opcmtnl  on,  an<)  circ  vrriia,  am! 
tlinists  tli«  point  of  a  narrow  Icnilc  (Gnsfc'n),  the  cmting  edge  directed 
UiwiiihIs  the  upju'r  «lg«  u(  the  wmea,  tliroiigh  the  Hmbiie  of  the  coran 
on  thf  ti-mporiil  side  alHitit  oiie-lialf  or  one  millimetre  above  the  korUon- 
tftl  meridian,  puslios  it  straight  nornMH  the  anterior  ehamber,  keeping  ch«r 
of  the  irift,  ami  tnnii^fixes  the  liinhns  uf  Ibo  cornea  on  tlio  oaaal  side  at  a 
point  ju9t  opposite  to  the  point  of  t ntraiioe  on  the  temporal  side.  Willi* 
out  stopping  or  turning  the  kuifc  on  tls  lou^  axis,  tlie  u|>erator  jirvHt.'ed^  t» 
push  the  blade  towarda  the  noee,  and  at  the  same  time  outting  npiranl 
always  along  the  Jiinluw  mi  both  bides  tiutil  tie  is  near  the  up|M.'r  end  «f 
tlic  cornea,  where,  to  avoid  a  jerk,  ho  slackens  th«  mo\'nnent  of  the  knife, 
but  without  ehnriging  it«  coiinie,  completes  tlio  section,  and  fomis  a  anall 
canjunotival  flft|>.  The  BCction  thns  coniprisos  almost  Iwtf  the  ouroefll  cir> 
cutafepeiice,  \'nv  from  ono  end  to  the  other  in  the  same  plane,  the  limbiK, 
and  c<utaproh('iid^  at  itfi  tip  u  »niall  picee  of  the  conjuoctiva.  It  can  be 
done  in  one  uuwnrd  and  ImeUwfird  inovcment  of  the  knife,  but  mmllv 
eome  sawing  is  nceci*«ary  to  eoniplete  thv  wction. 

Second  Step  t  Opening  {Peripherie  /iicwion)  of  the  Capsule. — The  operaiiT 
gives  the  knife  back  to  the  assistant  niiil  takes  (mm  him  a  (rt-stntome,  which 
lie  intrtxliioe*  into  the  interior  cljaniWr,  with  the  knee  forward,  from  the 
tcmix)nil  )>tdr,  ni-ar  the  vtrnjiiiK-tival  flap,  which  latter  ho  is  careful  not  to 
drag  into  the  ere;  he  then  advan(.«s  the  intttniinent  so  that  the  tip  goM 
underneath  the  nppcr  part  of  the  irin,  turns  it.  and  with  tlie  tooth  maki-s  lh« 
incision  into  tlie  upper  part  of  the  ca|jndc  jwimllel  witli  the  coraesi  sectien 
about  six  or  se^-en  mlllimetrat  in  extent.  As  «ooi>  t»  the  ea[><iule  is  (•[H-ni^ 
the  lena  makes  a  visible  forward  nioliou.  Thou  the  rjsluitome  is  withdnnvn 
again  with  the  knee  forward,  su  that  the  (loiul  does  not  injure  the  iris. 

Thinl  Sup ;  Exivthwn  of  the  Tjrnn  and  lifinTiant*  of  Calaratt. — A  fter  tlie 
6xing  foroL-ps  arc  reniovwl.  the  ojiemtor  prtsaes  with  a  Davtel  spoon  oo  the 
lower  |mrt  of  the  cornea  directly  townrd-s  the  centre  of  tlie  gkilic.  HiiB 
makes  the  flap  gape ;  the  lens  pimhes  the  upper  part  of  tlte  iris  up,  tilts 
the  oorneal  flap  forwanl,  pr«aent6  itself  in  the  gap,  ami  uwler  contioned 
pressure,  alwav.'*  towirda  the  centre  of  the  globe,  it  will  slowly  ri.-v  to 
make  its  escape.     When  its  bulk  has  jHtssed  the  pupil, — but  not  befijm 
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tnat, — tilt'  oiH-iatoi-  fuUon-s  ihe  leiis  up  ami  trit-s  bv  nUghl  8Ut)kiiig  aud 
pnseiug  uiovciiifDts  to  cxpt-l  ilic  lens  logetbcr  with  ail  the  cortex. 

The  rtjiei'iiliini  ia  now  removed  j  the  eye  w  «J<jswl,  luid  hIIowcU  to  n»t  a 
minute. 

Then  the  pupit  is  c/enniieti.  if  remnant?  are  left,  by  pressing  the  edge 
of  the  lower  lid  over  tlie  <'^ornea  from  below  upwaitl,  while  tlie  oi^eralor 
witli  tlio  other  hauJ  keeps  the  tipper  lid  miscd.  In  this  way  the  remnauts, 
tugetlier  witli  the  iris,  arc  pusK«l  between  and  l>eyijnd  the  i?dges  of  the 
wouncL  Tliis  nianti'uvi'e  fn'queutly  lias  tu  be  re|ieut«d  wvei'ul  times,  and 
grent  rare  Hhuuld  \x  takcu  lest,  durtug  all  this  huiidliug,  the  edges  of  tlie 
lide  ID  auy  way  luucli  the  raw  siirfiuva  of  the  wound.  The  rciaiianta 
should  he  stroked  out  of  the  uouud  with  a  spatula  taken  dii-ectly  out  oi' 
the  anltseptic,  for  nothing  is  lUore  apt  to  earrj- Iwcteria  into  the  wouud 
than — what  wiis  fiirmerlj-  very  commou — wipiug  the  wound  clean  with  the 
edge  yf  the  upp».T  lid.  Still  more  ohjortiouuble,  however,  t»  it  to  utw  n 
Duviel  Rpuon,  with  which  the  lens  litis  just  bvoii  ex|ielhil,  to  fish  rcmiuuit» 
out  of  the  anterior  chamber.  Any  iustniment  tJiat  is  iiiti'odiiccd  into  the 
eye  must  be  jK-rfeclly  aAoptic,  atid  nut  have  touched  the  cornea  or  anything 
that  might  liartKfr  miero-organbms. 

Fourth  Slepc  Atljiuthiieni,  (ymnninif,  ami  Dramtru/  of  the  Wouri'l. — 
Diirinp  the  operation  a  few  drops  of  nnti^ptie  chonld  from  time  to  time  be 
di-np]ied  iijKiii  tlie  woiintl  and  the  cornea.  If  the  irin  reeedes  and  take^  its 
natural  plaec  sjioiitaucuualy,  any  dfbria  that  may  still  lie  in  the  wound  are 
stroked  nut  and  the  conjunctival  flap  is  adjusted  with  a  spatula. 

K  in  tie  ftdjiiBtiuent  of  the  wound  the  iris  does  not  I'etum  spon- 
taneously into  it8  natural  |>o»iiiun,  we  may  frequently  make  it  do  wj  by 
prc«aug  ugiou  t)ie  lower  purtiuu  of  the  eorncu,  thu!«  cauitiug  the  wound  to 
gBiK',  wliinh  will  diseiitiuigle  tlic  iris  when  it  is  crowdetl  In  the  wound 
or  in  the  mm»  of  the  nuterior  chamber.  .Should  thia  not  be  siifHcient,  we 
have  to  reduce  the  iri^  with  a  spatula  or  a  blunt  pn>U<.  If  largiT  poi'tiuii.<i 
are  within  the  wound,  tliey  lan  easily  lie  piialied  into  the  ]M'riplirrir  ixnlion 
of  the  anterior  otianil>er  with  the  i>piitu]u,  where  ibey  lie  ei-owded  hi  the 
iriB  angle.  To  dislodge  them  fnta  there  a  blunt^jKiiuted  probe,  approjiri- 
ately  lient,  should  Iw  introchiee<l  Hudcr  the  o|vuque  border  of  the  anterior 
chamber,  and  the  iris  unfolded  with  gentle  atroking.  If  the  pupil  slmnld 
be  only  purtialty  round,  we  Iiave  to  repciit  the  niBiia*iivre  and  [xtw  the  tip 
of  the  probe  under  each  point  of  the  opaque  cormni  Uirder  towanU  which 
the  pupil  is  gtill  drawn.  We  .should  not  desist  from  our  attempts  tiutil 
the  pupil  is  ocutml  and  {K-rfo<:tIy  round  ;  Imt  if  this  m  either  impo!<6ible  ur 
refjuirejt  too  much  mantpulation,  a  portion  of  the  iris  must  he  exciitod. 

When  the  lens  is  expelleil  we  rei-ogniite  by  the  visual  test  wbelher  i-eni- 
nants  ai-e  left  or  not.  The  patient  whoiild  \k  maile  to  oouut  fiiigere  Ix'fore 
hi(i  eyes.  In  case  he  cannot  du  that,  thuugli  by  ordinary  daylight  the 
pnpil  appears  sufficiently  black,  the  Ix-^t  thing  is  to  examine  it  with  arti- 
ficial light.     If   the  artificial   hght  should  rcvdJ   no  obstructiou  iu  the 
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pupil  Miffideiit  to  aooouiit  fur  tbe  hoA  vision,  it  ia  i>etter  to  abetaia 
further  dcauBiDg  maufsuvres.  But  if,  as  is  mostly  the  case,  we  find 
remnanls,  viC  niuBt  it*e  our  judgiMoiit  wlK-UitT  we  liod  Ijcttcr  1«»t  thenj 
aluuc  or  coutlnuc  ttic  cluXD^iDg  nuina'uvn.-^  %riugiug  or  scoopiog  tbofl 
out  ivitli  n  Davifl  A^jtoon  Is  oftt-ii  iiicPliciciil,  nrnl  not  ulways  harnilees. 

Tiio  coDJuDctival  sac  is  wngli<xi  out  with  a  few  drops  of  au  aatiseptiiL 
thi'  lids  are  closed,  and  a  patch  of  Merilizeii  gauKe  (lippc?d  iu  a.  wnh 
wluliou  of  cotTuaive  sublimate  is  placed  carefully  on  the  cjiJida.  Orti 
tliis  a  pad  of  luoisteiiMl  ootton  is  put  soiw  to  form  u  u-ell-wlaptod  oowr  (4 
iiplint),  which,  Uy  filling  the  dcpm^iioD^  nroiind  tlio  e>'phal),  lies  upon  tin 
e>'e  witlioiU  exerting  tlie  least  pressure.  This  may  be  Iicld  by  a  rolla 
band;^  or  by  strips  of  isinglass  plaster,  as  ha»  Iwen  described.  To  \w> 
veut  the  patient  from  o|M?ning  tlic  wound  a<xridi>iital)y  or  hy  nilihing  lli«  eye 
n'ith  the  hand,  various  contrtvanop?  an*  ii!«ed, — wire  or  sttff-rloth  muka, 
pliiti-s  of  aluuiiniutn,  etc.  Of  the  diffei-ent  covpi-s  I  have  found  rumi 
I'ir'ca  jAajlee,  8iii.'li  as  arc  used  to  prevent  foreign  bodies  from  striking  tli4 
«yc,  the  bert.  They  are  fastened  by  oourt-plaster  Btrip».  They  are  tijcbt 
and  traofljiarent,  and  not  *>  apt  to  ^<-ntn  as  glass.  1  have  used  llwm  fttf 
yearn.  Tying  the  handK  ho  that  the  jKitient  cann>irt  during  ideep  or  lU 
uwakiog  tou(.-h  the  eye  its  cffinieiil,  and  not  uuplcamnt  to  mocst  patients, 


MISTAKES   AKD    ACCIDEKTS    DURING    THE    PEKFOKKAXCK  OF 

OPERATION, 

When  tlu  knife  passes  thrmiffh  the  anterior  chan^ter  U«  ftoitU  t»  ajM 
ffOffe  in  thf  i)-w.  Farther  on,  if  it  hibt  t-M-ajN^td  tlio  irU,  the  cotinferpuittm', 
nay  nof  he  trtit^hj  at  fhf  puini  itrtiimi.  Both  aooidentfl  are  CAAily  comctcd' 
by  withdrawing  the  knife  a  short  distance  to  disengige  the  iris  or  to  comet 
(he  false  jTOsitioii  at  the  connteqiuncture. 

It  may  hnp|>en  that  tlie  opei-ator  hnt  iniroduced  ihe  JatSf*  trtth  £Ae| 
lip  imttead  of  u-ith  the  clffe,  and  Ijew^nies  aware  of  the  fact  only  when,  ntj 
tiiiuing  the  section,  the  knife  does  not  ent.  The  tniriakti  can  l>>  remedies 
without  iiiterrnpting  thf  operation  or  injuring  the  eye,  by  Mini  ply  larninj 
the  knife  at  an  angle  of  one  hnndred  and  eighty  degrees  on  its  longitudin^ 
axis  and  continuing  tlie  section  a^  if  the  acoident  liad  not  occurred.  Ia 
abiMit  three  thousand  extractions  this  amdeiit  has  hnp[H>ncd  to  int  ftiat- 
tinii«;  others  have  al»i)  mentioned  it.  There  bus  uever  been  any 
seen  from  it, 

A   frequent  accident  is  the  faninrf  of  ihf  i>-!»  t,vfi-  ihr  hnjfe  on 
•upinani;  this  is  nnistly  caused  by  an  untoward  movement  or  prMMf 
the  part  of  the  |«itlt-nt.     It  can  fn^inently  be  made  Imrmless  by  turnup; 
the  edge  of  the  knife  slightly  forwnnl  In  roHtlnuiiig  the  swtiou.     If.  is 
spite  of  thii*,  thr  Iris  remains  before  the  hhide,  it  h.i^  to  be  cut  and  tbc, 
o|)eration  finish(:<)  in  the  ordinary  way.     The  eonscquenefa  of  ttiis  necttkol  | 
are  romtnonly  no  more  ihau  the  formation  of  an  artificial  pupil,  whirb,  if 
Muall,  will  not  interfere  with  tlie  iwtiaiw  of  the  lens   tlirougli  tlie  ngakr  j 
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pupil ;   Uot  If  lar^,  and  the  sphincter  portion  rcmnin^  iiiidividi^,  tlw;  lutlcr 
»hi>iiUi  be  excised  before  tbe  cfi]iaiile  is  ojicmil. 

If  the  hiife  deviutfs  in  anij  icaff  from  the  plane  of  tfw  en^ion,  it  will 
make  aii  mhct'ch  enrjaof  and  the  apex  vuiy  tie  eUher  too  far  in  front  or  too 
Jbr  back,  Au  iincveii  station  i«  Ipsa  favorable  f<ir  primorv  iiDioii.  If  the 
npex  rnll»  wiOiiii  the  viiriiiMi  tht^  »4-ctioii  cloaeH  leiis  aocuratelv,  and  in  apt  to 
cause  what  is  callod  "  a  riding  flap."  which,  having  aKtualler  KUrfacs  of  con- 
tact betwecu  the  lips  of  the  wound,  does  not  prcHctit  favorable  oonditiona 
for  ag^liiCi nation,  and,  on  the  other  hand,  leads  to  a  kind  of  gutter  between 
tbc  auti'rior  and  jMisterior  lljH  of  tbe  wound,  oonstitutiDg  an  element  of 
danger  in  so  far  as  it  favors  the  owmrreiice  of  eccoiidarv  wound  infection. 
To  ooiinterfKi:  it  an  exactly  anplii-d  prt-pimre-baadnge  ahoidd  be  used  and 
the  patient  urged  to  keep  as  quiet  a»  pgiwible.  If  the  apex  of  the  fla]>  liee 
too  far  backward  it  entaiU  an  inoonvouieutly  larg«  i>unjiineti%'iil  flnp  and 
iiiviieji  pr»k[)Siis  of  the  iris.  Should  the  latter  oomlition  show  itself  vcrj* 
tnarki-tU.v  during  the  operatiou,  the  best  tbiti^  to  do  is  to  make  a  small 
iridccloujy  at  uuce. 

/»(  opmitiff  Ihe  capmtie  trilit  the  cifittritoiue  ire  may  prrw  the  lens  too 
hani.  no  that  the  zoixuU'  of  Zinn  is  niptufyi.  This  flasily  liap]»'nB  in  hy^ter- 
mature  cataracts  where  the  capsule  is  thick  and  lough  and  tlir  siis|»cnsory 
ligament  of  the  hus  frail.  As  soon  as  tbc  operator  uotices  it  he  should 
Htop  and  either  remove  the  lens  within  ilfl  cn|>«oIe  or  try  to  let  the  outj^>ing 
Uds  enlarge  the  insulfieieiit  ca|Mtilar  o|>ening.  Should,  however,  difficid- 
ties  ariise,  iri*lee-toniy  ought  to  l»e  made.  In  such  cases  as  tremnloiis  or 
hyiKTmature  cataract^s  in  gciirral,  where  prt>Iai»iift  of  tbc  vitreous  is  to  he 
drcadcil.  it  is  best  to  i-eniove  the  s[}ecu!um  and  eJtpel  ttif  lens  by  external 
tnauipulation.  This  is  done  by  letting  tlie  patient  gently  lonk  down  and 
pressing;  the  e<tgc  of  the  lower  lid  nver  the  coniea,  while  the  iipiier  lid  is 
held  back  with  the  other  hand, and  tlir  pre.sMirc  so  din^etcd  as  wedo  wnth 
ihe  spoon, — i.e.,  [iressin)r  at  the  lower  part  of  the  cornea  to  tnalcc  the  lens 
tilt,  and,  in  escaping,  block  up  the  wound  so  that  the  letw  eonica  out  either 
without  or  with  tint  little  vitreous  humor. 

Sonirtimea  it  hapjienn  that  we  fail  to  open  the  i^^>«u/<r  without  being 
aware  of  it.  This  will  he  recngnir^Kl  when  wc  sec  tlint  the  lens  pn^sciits  in 
the  wound,  puahing  the  upi>cr  |»art  nf  tlie  iris  fi>rwni'<l,  bnt  on  continued 
pn^suri!  dfjes  iiot  advanre  beyond  a  ecrtain  jtoint.  The  remedy  is  to  irin- 
troduce  the  cntStotimie  and  be  careful  that  this  time  the  ca|inide  is  surely 
opened. 

If  during  the  cxpulfiiou  of  the  luiis,  when  the  capsule  ia  well  opened, 
tlie  lens  does  uot  eomo  out,  tlie  obnCaele,  in  almost  over^'  ca«e,  will  be 
fbnnti  to  lie  in  an  iiieuffit-ienl  conuat  attitioti.  Tnatejid  of  making  uttoiu])l» 
to  sr]nec/.e  tlin  lenti  through,  whicli  at  Ixst  would  «4rip  olf  tlu>  cortex,  it  Is 
belter  at  onee  to  dilate  the  wound  with  a  fine  but  strong  curved  [wir  ofscig- 
Bor*.  The  best  [lattern  for  this  purjios*  are  the  strahismus-scissors  which 
George  T.  8tcvcu^  luu  dcvisod  for  insiifliciency  operations,  (Fig.  11.) 
Vol.  1II.-51 
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InacertaiD  number  ufcascft  the  obalacle  IoUucbU  of  ifu  tme  vmmjitina 
marroKf  ri^ut  />«//(/.  Bi-rore  rtsortinp;  1o  an  oxdsion  of  &  piMt-  ut*  tlii'  iri*,  m 
may  try  to  pii^h  llii>  laiu-r  back  ovtT  the  leiu  with  the  wire  loop,  uud  ia  ^ 
majority  of  caiam  we  shall  suis-eod  witJioat  damaging  the  eye  in  auy  way. 

Ah  iiufti^tctmi  ftrfSon  of  Ihr  eornr'a  w  the  irontf  viiitlitJar  the  o/tfralor  (wuW 
make,  nccording  to  tiic  testimony  of  many  parlior  and  modem  autbors,  witk 
wliicli  tlw  present  writer  eutirely  agiw*.  In  an  tnBiifRcient  surtiou  tlie  iris 
and  the  lips  of  the  wound  nre  hniiflnl,  tJie  expulsion  orth*.-  U-us  m  khurioua 
and  mostly  inoomplete,  ami  prolapse  vi'  the  vitreoim  niny  1k^  miDun],  all 
of  M'bich  arc  favorable  condiliuiis  fiur  wiiund  inlection  and  dt^tniditui  of 
the  eye. 

I*rolap»c  of  the  vitrctnui  i«  one  of  the  common  accideniA  in  cataract  ei- 
traL'tioii.  It  inuy  (h-  iiunvtiiilttble  ur  avoidable.  Unavoidable  wi>  ma)'  con- 
gidcr  it  in  those  t^soit  wh<-rc  the  eye  i«  discasod,  in  particular  tlie  itii6jteti*>ty 
ligament  of  the  lens  tmil  or  riiptiii'ed  {vatarada  fremufaag),  or  in  thuw 
wher^  for  aome  reason  or  otlii-r,  we  want  to  tvmovf  iht-  lens  within  it."  lap- 
sule ;  yet  even  Uien  we  may  by  jiidicIoiiR  handling  of  tlic  tyc  avoid  proUpw 
in  a  considerable  miuority  of  ilie  coiV»,  When  ]>rolai>«'  is  either  tlireat<m- 
ing  or  has  netually  ooenrred  before  the  <*eai>e  of  llie  lens,  we  ought  Ui  its 
move  the  ^|>eculum  and  e^jK-l  ttie  lens  hv  external  manipniation.  Kx)ii-ri* 
enoe  in  that  line  haa  taught  me  bow  efHcient  this  mauteiivre  may  be  under 
apparently  very  unfavorable  conditions.  If  the  lenei  »inkei  into  the  vitmni^ 
and  mnnot  Ik;  removed  by  i-jtlerual  presMire,  we  rnn-st  n^Mirt  to  n  tneli(Ui 
instrument, — the  wire  loop  (Fig.  15)  i»  the  best, — with  which  the  lens  » 
drawn  out. 

Prolapue  of  Ihe  vitreoua  occasionully  oo-nra  daring  the  expulaon  of  reiu- 
nants  of  cnlflmetR,  if  the  operator  in  the  attempt  thoroughly  to  cleanse  tlw 
pupil  preKses  tof)  Iianl  on  llie  eyeball.  We  need  our  Ijc^  jndgmrnt  in  iheBB 
cases,  being  an-an?  tluit  some  reniiiaiit^  led  behind  are  Kva  dangerous  (haa 
the  |irotrii:Moti  of  viti^eoiis,  especially  if  this  oceitrs  in  aJditton  to  a  good  dfa! 
of  mnniptilatton,  ami  above  all  to  the  bruising  reaulling  from  an  in^iffi- 
rienf  Bpetiim.  We  should  further  hear  in  luliid  that  there  are  opncitifs  in 
or  on  the  eu|itiiile  which  nothing  short  of  extrcietiou  am  remove..  As  a  nde, 
we  may  try  to  expctl  the  opacities  tliat  can  Ito  roovnl  with  nibbing,  bill  «-■■ 
sboitld  leavetho*e  in  the  eve  that  do  not  diBtioetly  ehniige  tlieir  j»rjsition. 

Hemorrhage  from  the  inn  i.s  not  rare.  It  may  i^endcr  ilic  ojieratii'ii 
difficult,  but  has  no  bad  comie<[ueneef^. 

A  strange,  rare  openrrence  is  the  vermnn  ff  thr  tfn»,  by  whieb  tin*  tipper 
margin  of  the  leuri,  instead  of  (leaping  throiigli  theRCcrion.tunia  downward 
through  the  anterior  elinmber.  until  the  Icmt  has  made  a  rotation  of  one 
himdied  and  eighty  degrees,  and  cHtaiKt;  with  the  lower  margin  lir?f,  a 
pcrtect  brrrrli  ilrlivfri/.  I  have  seen  this  four  or  five  times;  uo  accident 
occurred,  and  the  reeovery  was  nneventful. 

Inrompkte  cmnuttitm  of  the  cataraet  is  an  unfavorable  accident.  It  is 
not  always  to  be  avoided.    The  posterior  cortex  is  particulariy  difficnlt  to 
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remove.  Wi*  slioiild  not  piii^Ii  the  cleunsing  niamutivrcK  tiH>  Tar,  lest  |iru- 
lapse  of  tlie  vitreoiiii  easne,  or  a  st'ptic  conditiou  in  the  wound  be  brought 
about  bj  eoarsu  and  long-c-ontiiiucil  nibbing  over  the  wound. 

Tbe  saddnst  mfideut.  tortiiimlely  out-  of  the  very  mryst,  i«  abuitdanl 
hemorrhin/r /roin  (lie  depth  of  the  eye.  This  may  otxMr  diiriug  llic  o|>cnitioa 
or  vfry  soon  after,  an<l  iimiii f<?«li«  itsdl"  by  iiitciisc  |>uiii  and  tin,-  iippt-umDce 
of  ft  strtftin  of  blood  from  the  woiiud,  or  liiE«r  by  a  Inrgc  dot  proti-tiding 
tlirau^li  th«  gapiu^  wound. 

iJr.  J.  A.  fSpuIdiiiy'  lias  found  fifty  cases  of  clioroidat  Jieiiiwrrhage  re- 
)H>rt<il  in  litvratnnr.  In  a  niimWi'  uf  caaen  where  Hmtviidal  hi-'iiiiirrha^  fol- 
lowed O'XtrAclion  in  ono  eye  the  etune  ai^fiideut  ncciirred  in  the  otlior;  but  in 
sonic  iii-stanrw  the  w^>nd  py**  nrniiiiK'ci  frtrn  from  it.  Tlie  tmitmoiit  is  to 
apply  a  coiupi-et*  baiidiigi.;.  Although  the  tyes  IxTame  blind,  in  sonic  cases 
the  siiape  of  the  eye  was  saved  ;  in  the  majority  tbo  globe  was  destroyed  by 
supinimlioii. 

After-Treatment. — If  tlie  palicnt  h  rcstlftw,  has  a  mtigli,  or  iinuBual 
pain  ill  his  cyi',  an  anodyne  plmiild  Ik:  given.  The  usual  rcnctioii  is  paui  for 
lUxfiit  six  hoitna  «Aer  the  opemtion,  It  le  iidvi»iblo  to  ins|M-(.'t  the  wound 
the  next  day,  wen  if  the  patient  fci-lx  no  tliMtjmroi't.  Thi;  light  shuiild 
be  held  by  the  Ubsi^tniit  to  [ho  toiujinrHl  xide  of  llic  patieut  ia  the  pro- 
longation of  the  paljiebral  (issiire.  If  the  baudngi-  is  dry,  we  oiay  infer 
that  the  wound  lit  olu»«d.  The  ey»-'lid»  should  Ijc  gviitly  wji-ilKtl  with  sleril- 
izfii  ivUoii,  il»-  Ii<U  parlod,  and  the  cornea,  pii[Ml,  and  wound  aiiitioiwly 
ex[K)Ard  and  i II iimi anted  with  tlip  lens  to  the  temporal  »\dc  fifr  inspection. 
If  ihf  pn]>il  isi  nmnd  and  central,  a  drop  of  atropine  may  be  instilled  ;  if  it 
is  distorted  iipwai-d,  there  Is  either  incareerattoii  or  protrusion  of  the  iris. 
In  the  latter  case  it  16  best  to  cocainize  the  eye,  insert  a  spci-nlitni,  let  an 
ftKiitttiint  steady  the  glulie  with  the  fixing  f!>r«ejK<,  ax  iiKiial,  and  under  fiuul 
illuininution  excise  the  dispiat^-d  iri;!  at  nnce.  In  ncixniw  gK^rsonn  tliiH 
operation  shoidd  be  done  luidcr  general  anaesthesia.  After  the  excision  it 
18  important  to  push  out  of  the  wonnd  any  iris  that  may  etJll  lie  Iwtween 
its  lipsi.  The  wonnd  ^lionld  look  jnst  sm  clean  a^  if  a  regular  iridectomy 
had  bei'n  done  during  the  operation. 

If  th«  iris  ia  iucnrcemled  witlioiit  protruding,  in  the  majority  of  ca«« 
tliere  will  l«?  !*(iiooth  liwilinif,  but  in  nny  cit^.-  nviri'  ai^ti^matism,  iind  soiuo- 
timcf*  rf'action  «nd  subec<|iicnt  pi-olnpi*^,  may  oeciir, — i-hnnces  to  which  the 
operator  should  not  exjio^  liin  patient,  bnt  make  au  iridectomy  as  fooa  as 
hti  notices  that  the  incarceration,  instead  of  dimiiiitjliin?,  Lt  inertiising, 

The  wound  may  lie  inspected  daily,  lint  after  the  second  <lay  it  is  not 
necesaar)'  to  expose  the  eyeliall  and  the  wound  iinlo!»  there  Ix?  some  disturb- 
ance; alb-r  the  fiuirtli  tlay  in  the  goiKl  ca«eft  the  wound  need  no  longer  be 
(Ireeeeil,  but  during  tive  (lavA  more  it  had  letter  l)«  m^vereil  with  a  {uitvli  of 
sterilised  gauze  fustctied  with  n  strip  of  court -plaster  above  tlu-  brow.    The 
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paticDt  should  be  warned  not  to  use  his  eyes  except 

other  necessary  occupations,  but  not  for  the  purposes 

ie  not  altogether  superfluous  tu  forbid  the  patient  to  i 

trv  whether  he  sees  with  the  eye  operated  upon.     C 

day,  if  everytlung  goes  well,  the  patient  may  be  alio 

hour  or  two.     The  patient  need  not  have  bis  bowel 

for  three  or  more  days,  if  he  does  not  feci  unoomfbrta 

warned,  on  calls  of  nature,  not  to  strain.     In  the  go 

may  be  discharged  from  the  hospital  in  the  third  wee 

It  is,  however,  not  prudent  to  let  them  travel  immediat 

upon  for  cataract  remains  sensitive  for  at  least  six  w 

ought  to  be  most  careful  during  that  time.     It  is  advi 

smoked  protectors,  and  he  should  not  be  subjected  t 

examination  or  prolonged  visual  testa  before  his  diachi 

BEACnVE  PBOCBBSEB. 

I.  Tardy  dosare  of  the  wound  occurs  in  a  number 
assignable  cause,  but  I  have  a  suspicion  that  if  we  cou 
sufficiently  we  should  in  some  cases  find  particles  of  tif 
tiva,  lens,  or  iris,  between  the  Hps  of  the  wound.  Ai 
fact  that  eyes  with  tardy  closure  do  not  suppurate,  we 
this  condition  with  apprehension.  We  merely  tiave  i 
— sometimes  longer — to  see  the  wound  close  without 
position  of  the  pupil  or  the  condition  of  the  eye.  It 
that  in  every  case  the  tardy  closure  prevents  prolapse 
naud  maintains.  The  treatment  in  those  cases  consists 
longer  and  more  carefully  closed  than  usual. 

II.  Heiiwnhftffe  after  as  well  as  during  the  ojieratii 
extraction,  and  when  it  occurs  it  is  almost  exclusiveh 
tlie  place  where  tiie  wound  was  touched  can  be  reeognii 
uluni.  In  some  cases,  not  the  majority,  the  occurreno 
spontaneous  as  well  as  traumatic  or  other  bursting  of  tb 
bv  incarceration  or  protrusion  of  the  iris.  Its  occurre 
sudden  pain  which  lasts  from  half  an  hour  to  an  be 
vohintarilv  or  njKm  being  questioned,  in  tins  direction 
onset  of  such  ))ain,  fiic  wound  ought  to  lie  inspected 
acconling  to  the  comlitiou.  We  sliould,  however,  not 
wound  on  tlio  .second  day,  and  every  day  after,  as  mer 
some  cases  we  niiiy  be  surprised  by  the  presence  of  a  s 
(lid  nut  cauw.'  any  disiomforl  to  tlic  jmtient. 

III.  Filtralion  i-lii'inonis  is  an  innocent  condition, 
grave.  It  |>i<'sents  itself  as  a  glossy  anlema,  mostly  o 
lower  part  of  tlie  amjunctiva,  according  to  the  posi 
whereas  the  oi>iK»sitc  side  is  not  swollen.  The  anteri 
restored  or  mure  or  less  enii)ty.     Tliat  this  oadema  « 
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ft    a  teak  in  the  n-ftund  la  |)rov<>d  hy  tho  fnot  that  it  always  gi-uvitatee  and 

"    uaiijteii  u<i  pain  «r  other  irrilaliioii.     Its  treatment,  jii*t  as  in  tbe  tardy 

clusurc  of  tlic  wuiiiid,  slumid  be  a  corpfnlly  applied  cumprtssive  baudage, 

wfait^,  wliile  kt-cping  the  eyeball  immobile  am  mucli  an  posaible,  docs  not 

preea  upon  the  cornea. 

IV.  Striped  kentHlin  is  a  peculiar  upatily  whioh  shows  a  number  uf  ]iar- 
alld  gray  liiii's  %'ertiml  tu  thu  i<ec'tiuii  uf  the  coniut  nuirrst  to  the  woiiud ; 
it  occurs  in  M'ctiunK  the  a|)ex  of  which  \\t»  nt  ifomc  d!«tanrc  from  tlic  limbtis 
and  where  expiiltiion  o^  thii  [ori4  nipilred  consiiUrubl*.'  ctTort  atid  niaiiipula- 
tion.  Striped  keralitis  is  nut  an  iiaiisual  sympton],  almost  shva\~s  dluip- 
pears,  and,  according  to  C.  Heae,  is  iirocliiced  by  wrlukUug  of  the  deeper 
layer*  of  the  fli»p,     Tlie  treatment  i^nsisits  !n  careliil  bandayiny. 

V.  By  till-  etiJ  of  the  wotrnd  ww-k  we  notitx-,  in  a  small  number  of 
caws,  a  very  peciilinr  condition,  namely,  kerpe*  cornea,  nimjilavmitom  ter- 
otitic,  in  an  eye  which  thns  far  liiiil  shown  no  reartiun.  There  are  sudden 
pain,  laervniali<tn,  and  milJcircimieorn«iI  injection,  and  when  we  insjtect  the 
eye  f»oou  afler  the  unset  of  these  &}'mptome  we  find  on  (be  sur&«e  of  the 
pornra  about  a  dozen  small  vesieles  out  of  eat'h  of  whiuh  hangs  a  itmall 
tiHUC'throid.  Within  from  nix  to  twenly-four  honnt  the  htrjuitie  cfflo- 
resoeoces  will  have  dis!ip|x,«nil,  and  the  patieut  feels  comfortable,  but  there 
are  relapeefi  of  tticse  oulbniike  either  every  day  or  every  few  days,  which 
in  about  two  or  three  wcelte  dUappcar  without  damage  to  the  enrnea  or  eye- 
ball. In  some  caaea  such  aniall  threads  also  liauj^  out  of  the  wonnil.  Mi- 
eroHCDpte  cxaminution  bos  shown  them  to  consist  of  long-dratvu,  twisted 
epithelial  (■ells,  rii,*ti!lation*i  of  mild  atitiscjitics,  careful  washing,  ami  a 
pressure  bimdajp'  hiive,  in  the  cawi*  that  came  uniler  my  notk'C,  invariably 
produced  pcrfeet  recovery. 

VI.  Simple  Posterior  .^-yjireA/tr. — It  is  common  to  eec  a  numWr  of  fili- 
form aynetihiw  uniting  tlie  edge  of  the  pupil  to  the  lena  <:»)u>nle,  and  in  tlie 
grpAt  majority  of  eases  the  syneehiie  are  jigglutinatiotB  of  two  raw  sttrfaco*, 
namely,  shnnls  of  ea|)aule  with  Ia<s.TationB  in  the  pupillary  edge  of  the 
irifl.  The  proof  of  this,  wlmt  I  might  call  meohunical  agghiti nation,  ii^  (hat  in 
the  extraction  uf  the  lens  within  the  eapunle  it  never  oevurH,  ami  in  jteri- 
pberic  ineision  of  the  cap8nk>  nitnost  exelntdvely  nt  tlie  rap^nlar  wound.  I 
have  been  able  to  demonstrate  this  in  hundreds  of  cases  ;  there  were  syne- 
chia; only  wheru  the  iristouchetl  iheeapaular  ineision,  whereas  everywhere 
eWtiie  pupil  was  fnv  ;  monijver,  when  the  ineiainu  of  the  eapsule  was  made 
sufficiently  ocar  the  e<j[iatop  of  thi*  lens,  so  that  the  pupillary  boi-dpr  eould 
not  get  in  contact  with  it,  there  vi:»  no  posterior  synechia.  This  is  the 
chief  reilflon  that  liae  determined  me  to  pre(er  the  peripheric  ineieioo  to  the 
ocntml,  especially  to  (ho  protiiiwuous  laceration  of  the  ca]»aule.  In  every 
caw  of  simple  extnt'-tion  nf  a  hard  cataract  we  can  notice  that  the  lens 
during  its  exit  laeerates  the  pupillary  edge  of  the  iris  in  many  points, 
although  after  the  expntsion  and  the  ntluetloa  of  the  iris  we  see  noUiiug 
more  of  iu 
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In  onier  t«  jiix'veat  Bj'nueii'w?  it  is  wise  to  put  a  drop  or  two  of  itnuni* 
into  tlic  f>t'  tJif  setuiid  or  Ibini  day  after  llie  ojtcratioD,  aiid  kocp  u)) 
in^tiliatiuDH  for  a  witvk  or  lorifj^-r. 

VII.  Sponffy  {or  GeJatiiwuM)  ExuAalion  in  Out  At^erior  Chotnher. — ^Thli 
remnrkaMeoocHrreope  bogins  u-itli  ainmiing  Hvinptoius.  TUw  jnticntB  Uavp 
considerable  i«iii,  eyelids  ami  ixHijiiiK'tiva  iire  red  iind  Hwulltn,  the  papil  ii 
narrow  uiid  ininKivable,  lbi>  iris  dull,  and  tbe  aaleriur  duuiiber  61U-d 
a  turbid  exiiJatini)  liaviiig  tbe  a|>n«iran<«  of  a  fine  «>bw<^) ;  aigbt  is 
mui'b  ini]uin.>«l.  In  a  few  days  Mime  [mrt,  iik»^U>'  tbe  upper,  uf  ttiL>  a&- 
tci'ior  ebuiuber  clears  up,  and  ibc  rxiidntian  sbovs  a  shaqi  niBvtx  udgn 
not  uulikv  tin:  crvstalliin^  Iciii*.  Fn.mi  day  to  d«y  tin-  cxiidatirin  lir^traa 
sinaltL-r  by  (Hiiitnirtion  and  ab«orptiou,  and  a«  xoon  a«  it  disnppairs  fro* 
tlic  pupil  good  si^ht  is  rcslorod.  Coninionly  it  di>uipp(«rs  altufiKber  i« 
tes^  ttian  u  week,  without  leaving  a  trace.  Tbe  iri^  id  brigbt  and  tlie  pupil 
black  a};aiD.  No  treatment  in  nvce^udiry  fur  tliiit  cioiidit!(>n,  wliicli,  in  tbe 
course  of  years,  I  have  iioliceal  dozens  of  tinnes  aHt^r  catanii-t  o[M-nitioa^ 
wlirrv  it  prewnts  tliv  Kame  pictun>  ait  it  Ao^s  in  gouorriion  ami  s\*]ihilis. 

VIII.  From  tin-  riimjite,  Dini-infliiniinntory  ^tyucvbiie  to  Irxu  iriti»\ 
i»  but  one  etep.     Iritis  nianifcxlf^  itself  uHimlly   by  ntghtly  exawrljoiiow 
of  pain,  circumcomcal   in}«.'tioti.  clivmosis,  d(iliH_TS^  and   discoloration  U 
tile  iri^  ti^uo,  ft*.'.     It  i^  more  pla^tie  ttuin  R>nM>g,  prixludug  numeriMB 
[Misierior  Hyiiediiic  witb  iucoiuplete  or  fompl^t*  doanre  of  ihf  pu|rfl. 
should  be  treated  an  a  genuine  iritis  wiili  letwltes,  atropiue,  and  apericnta 
may  last  from  «'vtral  wfK-k*  t<i  sevt-nil   moLllLi.     It  ie  ^iiiti-  ran?  in  eira| 
«xtRHMton  witli  i)criplicrifl  division  of  tbe  ni|i6ule.     KfacuDutit!  oowtiln* 
tious  prcdiepose  to  it. 

IX.  Jrido-cgfiiti^  is  o*ily  an  extcndwl  and  gra*-cr  fonn  of  jritisk 
apt  to  li^d  to  diiitortion  and  clcHureof  thf  pupil,  someiiakes  ali«>  to 
foruiationii  ii)  tho  vitipous  witli  detadifueut  of  Uu>  retina  and  idirin! 
the  e>-ebGill.  Percfption  i>f  ligltt  may  be  prcserv-td  in  esses  of  raodenlf 
iuteiuity.  and  a  euLvciiwnt  iridodomy  or,  ItrtUr  still,  iridtMJjnsCectfUBj  WMf 
restore  useful  ri^ioi).  In  tliv  itittjdrily  of  ttLsoft,  bowTA'cr,  espeeially  wbca 
the  shn|>c  nod  tension  of  the  ey«4Mill  arpditninifihrd,  opmtione  will  pntvr 
a  failure. 

Ir»d<>-cyclitb  should  be  treated  strictly  antiphlo^stkallr,  the  now  ■ 
the  severer  cases  of  iritis. 

Irido-n-c'litis  may  extend  over  a  number  of  monlha  with  altcmaliac 
ajjp^cfltions  ami  tvnii^tions  aierompsnifd  by  cnrmpuuding  allcmatii 
Uierase  and  diminution  of  cyelxiU  tnision.     The  iris  beoomes  dul 
colored,  aixl  nnovfo,     Tli^y  pti|Nl  i«  compK-t^y  closed  and  oplit  ivdi: 
mere  porception  of  lipht.     TIii«  condition  in  «  cotain  pMvnlWSof 
IewIji  to  tlie  HeMnictinn  of  tlie  otlirr  eii*e  by  tympatittSe  t/fUtahuHa. 
loiter  di^caw  barf  a  vvry  insidioua  coarse,  bcgtuui^  with  tbv  fiunteet  rir^ 
camcurneal   injection,  diilncvat  of  the  iria,  and    rxtrvdtngly  Aar, 
^racchiv  alt  anHtod  tbe  pupil.     As  «oua  ti  in  the  ogKnted  e^p  tl 
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ionii?  of  iridu-cvclitia,  especially  ulu-niatiou^  uf  iucrcuM  and  dimiuutiou  4>f 
t^'ii^lon,  art'  d<.trlaixd,  nod  uo  liopn  for  r<.«toratiun  uf  UDcfnl  i^iglit  <iiii  \>c 
I       entertained,  the  ei>'p  should  be  cmlcl«at(^d,  without  waiting;  for  the  nppvar- 
uiiLt;  uf  auy  sviiiptoms  uf  •t>'iii|mtlielic  tnflii munition  iii  the  uther. 

Sffiitpaiheiic  ophtJiafm-ia  has  occmred  joitr  times  iit  mtf  pi-acliix  (about 
throe  thousand  extractions),  twice  nlWr  Gi'Si-le'R  peiipherlc  linear,  and  twice 
nftor  eimj>lc  oxtraotinn ;  in  a3l  the  im  had  bwii  cut,  in  the  former  during 
the  extraction,  iii  the  latter  aftrr  tlie  iris  liiul  protruded.  From  tliis  it 
foUo^TS  that  itijmpaihciic  opktluUmin  Han  ocvurred  in  one  caw  out  of  tmrcn 

X.  Cifeiili^i. — rn  ft  nitmber  of  eases  wbe-re  the  operation  was  without 
accident,  and  the  rwiverj-  tiiidisturbwi  during  the  first  week,  we  notice  ui 
the  Bccwnd  week  dL'ci>-.iea(cd  drtiumcuniail  iujecliiin  with  prcacrvation  of 
u  round,  niuvnbk-  jitipil  and  go'Hl  ^ight,  but  gixut  jmio,  crijteciallv  at  night. 
Tills  may  la^t  about  a  week,  wljc-u  we  notice  that  the  cnjisnh'  bw-onie?  <iull 
and  thiokeuei),  and  gradually  poeterior  synechia  make  titeir  appearance. 
In  four  or  five  weeks  the  disease  may  Iiave  nin  its  course  without  having 
dont'  the  ftye  niiicli  dnniiige.  In  other  t^scs,  however,  tJiere  will  he  circular 
synechia  and  thn  flight  will  be  Im|>aireH  hy  wrinkling  and  dotting  of  the 
capsule.  Id  the  latter  <<&.•<(«,  when  the  capsule  i.H  not  thickened  nor  tlie  pupil 
occupieil  by  iuflanimator)^'  prtHY?:^^,  a  »iibfief|uent  operation  (disdiwion) 
moiitly  suffices  t«  restore  good  sigbt.  Aootiier  couree,  however,  of  those 
caeea  of  eyclitis  is  tuwanU  development  of  glaucoma.  The  eye  remains 
[lainl'iil.  gradually  gets  hai-d,  and,  under  eunllniiuuce  of  the  irritative  Hynip> 
lonm,  lu&c?  iift  sight.  Tlic  tnutiiicat  of'Lwtiiti.-*  shnuld  be  atropine,  leeching, 
salicylate  of  sodium,  niiixlyno',  awl,  perliu|)ii,  ultcmliveti.  It  ohould  never 
Iw  oniitteil  in  «iich  <««•«  lo  tcM  the  eyeball  tension  daily^  and  as  soon  a» 
there  is  a  deeidwl  increase  which  is  n<ht  (luniiaueutly  removed  by  two  per 
ceiit.  pllocnrpine  instillations,  iridectuniy  should  l>e  done. 

XI.  Traniiiail  cAoi-ojVM/  anet  rrJhiitl  tmltition  \»  a  very  mrc  hut  m»rkc<l 
condition.  Haab  cuusidcrs  it  to  l)e  due  to  R-tinul  cysts.  In  a  pronounced 
case  of  my  own  practiw  a  psitientwith  very  inflammatory  njinptoms  showed, 
in  the  third  week  after  the  extraction,  a  defect  in  the  wpper  part  of  the 
visual  licld,  and  wrresponding  to  it  a  dull  firayieh  opadty  in  the  lower 
half  of  the  Iwckground  of  the  eye.  The  jiatient  was  discharged  in  the 
fourth  week,  and  in  the  course  of  two  oi-  three  montlis  had  i-cgaiued  a  eom- 
pleie  field  of  vision  with  viTy  jjood  sijrht. 

Xn.  PfirtUti  umI  total  gitpft'irdtloa  of  (hc  Cornea,  formerly  of  tolerably 
frc<pient  ocenrrencc,  now  reduci'd  to  nlKnit  one  per  cent.,  ts  tlic  result  of 
infection  chiefly  by  infective  conjunctivitis  caused  hy  daer>'oev»toblennor- 
rhcea,  which  mostly  suirt'^  in  the  first  uij^ht,  with  tnore  or  le%  violent  pain, 
ajf^ravated  the  next  day,  running  of  hot  tears,  afterwards  purulent  dis- 
charge. When  we  o|ien  the  eye  the  next  day  we  find  the  drcsHtnjt  moist  and 
more  or  less  iniprcfrnatcd  with  |ni!*.the  eilpwof  thelidH  nd,gl(isHy,  swollen, 
and  the  conjunctiva  red  and  swollen  all  around,  the  curucu  dull,  and  the 
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edges  of  the  wound  ehowing  a  wliit!»l)  infiltmttun.     Tbc«c  iallamniat 
synijitoniH  may  iu  s  dny  ur  two  diminish  in  inteosity,  the  pupil  and  ii 
beuuiue  cicarci',  ttiv  edgis  of  tiie  wuuod  cleanse  iJipmsclves  aod  agglntinalc, 
and  the  whole  iiiflarutiiatiou  W  ftulietantially  over  in  a  week  or  two  {pof- 

In  another  group  of  enses  tlie  inflamiuatory  symptoms  will  aggravate, 
the  cornoi  i>e  morp  opnqiie,  the  anterior  i-harnlKT  turbid,  making  the  iris 
and  pupil  appear  dull ;  the  purulent  Inlittratjoa  of  tii«  forac-Rl  finp  Mill  he- 
come  more  intense,  and  for  about  a  week  or  two  the  symptoms  may  keep  up 
and  llien  gradually  alatf ;  tlit-  wiruwi  in  its  loner  two-thiixLi  may  c1«t  up; 
the  iri»,  however,  will  hv  uiiiud  to  au  indmwu  scar  with  which  the  cicatria- 
tion  of  tli«  wouiul  is  t<Titiliiat('<l ;  pcrccpuon  of  l^!;ht  may  1*e  good,  and  hv 
iridoctomy  or  iridotoiny  in  c4.Ttaiu  cmm-s  a  muderatvly  UAcfitt  8tglit  uay  be 
restored. 

In  other  rases,  a^in,  the  suppurative  process  destroys  the  whole  comea 
and  a  Jlai  leucoma  with  [>erceplion  of  lijfht  in  the  issoe.  In  the  most 
inteiiee  caaCA,  however,  the  inflttmiion  of  ihc  wouml  which  we  noticed  on 
the  second  day  will  pnxhicc,  nndt'r  ^gnivating  symptoms,  a  yellowialh 
gray,  ring-Hliu)ie<l  intiltrntion  amund  the  entire  periphery'  of  Uiu*  n^muo,  the 
well-known  riiy  tibeefsa,  Theec  «i£e«  without  cxcvplioii  trrmiiiate  in  total 
eloughing  of  the  cornea^  aud  almost  always  with  extenHion  of  the  «uppiin- 
tivc  ppoeeBS  to  the  dee|>er  struotnres  of  the  eye  (panofiftlhalmitu)  the  eye- 
ball shrinks,  but  will  ri'uwiu  free  from  irritation,  without  jeo|wirdt«ing  the 
!nt<^rily  of  tlic  folIowH;yt'. 

Suppuratiim  riiety  u!m  bryin  I'w  the  iris  ami  the  vifreom  ;  tlie  ctmira  ainJ 
even  tJifl  eixition  niny  be  fairly  clear,  the  wound  <do9ed,  but  the  iris  tmder 
symptoms  of  great  irritatiou  may  become  diws'lored,  aiul  the  pupil  dull, 
with  puriform  exudation  in  ita  area  and  at  thelnittom  of  the  anterior  chjiia- 
ber  {ruppuralioii  of  the  Irin).  I'nder  affgnivated  symptoms  the  eye  will 
pmtrude,  iho  fornesil  wound  will  burot,  and  the  eye  be  lost  ooder  the  (lic- 
luiT  of  [luuophthaimitiH. 

Kot  very  rarely,  in  cow*  of  prolapof  of  the  vUrmw*  whicli  necm  lo  run  ■ 
perffctly  nmuoth  c-our»c  during  the  first  lour  or  fivf  <liiy3,  we  notiw  at 
grave  inHammatoi'v  ^symptoms  a  <lulnosl^  of  the  )mpil  aod  a  yellowish  ni 
from  the  vltrouiis  chanibor  {suppunrlioii  irt  thr  ritif-owi);  vision  is  gnaduaG 
lust,  the  eye  will  swell,  and  |Kinoplithulmitis  will  develoj*. 

Tlie  (i"«z/nif7i/  of  all  l/ific  vij/pHmlivi'  iiriicati»rJi  in  the  great  majurity  < 
eases  is  very  ujiBatiHfaotory ;  it  is  only  in  ilie  mildt>r  eatKs  of  partial  Mippo- 
mtion  of  the  flap  that  th&  eyeball  may  be  fiaved ;  and  if  it  is  saved,  mj 
aa  my  cxptrii-uw  gopii,  it  ia  owing  more  to  a  low  degree  of  virulence  of 
infeirtive  mnt^'rial  utid  to  a  ^tronf;  vitality  of  the  snl>j<.-(rt  thnii  (o  any  unci 
the  many  remedies  used  and  praised  for  this  oonditinn.     I  have  not  fo 
that  fral vano-caulery  ur  difliulWrtanl!!  of  ttie  wound  are  particularly 
ficiul,     Opeuing  of  the  wouud  and  draiuogc  of  the  anterior  chamber,! 
peatcd  ever}'  day,  had  more  eflect  tliati  any  other  means  I  have  Irtvd. 
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VARIETIES  OF  THE  OPERATION. 

ExU-adion  combined  u:iih  iridectomy  Li  the  meUioti  whit'li  ri\Tilii  tlip  flap 
extraiTtion  urigiiiulcd  by  David,  and  fit  tlic  prcwnt  timt  luxniB  t^till  to  [xMU't 
of  the  jjrraUT  iiiiiiib<;rur  f'ullowtrs.  It  consiate  ui'a  section  pxactlv  tbc  wiiiie 
as  abuve  dcBcribed  ;  a  fmall  exdsioii  of  the  iris  is  made  and  the  operation 
(■uiitiuuifl  ia  atibstantially  the  sairie  way  as  iu  tlie  siiujilo  extrai^tioii.  It  in 
as!<crlc(l  tiiaC  in  tin;  i-xpulmuii  of  the  li*tix  tiif  t^pouii  iiccci  utit  1k!  pn'Nwd 
tlin.-<:tly  to>^Dix)!<  iIil-  centre  vf  the  globe,  but  may  folluw  the  Iciix  iu  ittt  exit 
from  beginning  tu  onJ. 

The  opening  of  the  capsule  ig  done  in  various  ways  by  dilFereul  opei'- 
aturs ;  tuustly  it  conslals  in  an  exifnsive  and  promuniious  laofralion. 

A  uuinbiT  of  upc-mtoni  are  In  the  hubit  uf  removing  a  portion  of  the 
anierittr  rujinu/i;  i~i|KiriidIy  whoii  it  i»  thii'I«^iu-d,  which  is  doiK;  with  tlw  tio- 
cnlled  eap9ti/e'jorecp»,  hke  Mathicu's,  and  a  number  of  otlior  jmrTerns,  all 
of  which  have  the  es^otial  feature  that  llie  ledJi  are  on  the  loiri-f  ^ar/ncr  iit- 
attad  of  at  tJte  pmnt.  If  this  niaQ<euvre  succ<^»,  it  mostly  leaves  a  clear 
spore  in  the  oeiiln^  of  tlie  pupil.  If  it  in  appliftd  to  tliiii  i^psules,  it  does 
not  difler  ctuentially  from  the  promiscuous  lii4't>mtioii.  In  tliiekeniHJ  cap- 
sules  it  19  not  iinatmmon  that  thr  icIioU.  ert(fifallint  Inut  together  tcith  tlu-  itn- 
opentx!  capmilc  ig  pulled  <i\U.  If  the  oeutre  of  a  somewhat  thickeacd  capeule 
is  pulled  oiitj  it  occoBiuiially  liapjieiis  that  the  au*pi-ri»ori/  Hgamemt  in  ruplitredf 
and  the  exputsioii  of  the  iena  in  complicated  with  prohipae  of  the  vitreous. 

All  old  mcthix)  of  it|M-iiin}^  the  capHi!*",  revived  by  Gayet,  Galeiowski, 
uid  others,  mill  which  I  have  also  practised  in  u  contini)oti»  MTieK  of  over 
twecty-five  caws,  is  to  9pUt  the  eapimlc  with  {he  knife  on  ita  panaaffe  Oa'otigk 
the  anierior  chfimba:  I  ahandonotl  it  because  the  openiiig  vraa  insufficient 
in  many  cases,  and  it  rendered  au  exact  executiuu  of  curncal  aectiou  uiore 
difficult. 

The  rtmornl  of  the  leiui  trilh  an  unbroken  enpfttfe  is  nn  old  method  re- 
vived by  Alexander  I'ageiBtecber  and  his  brother  Hcrmnii.  The  s»w;tion  is 
followed  by  an  iridectomy,  and  the  lens  is  drawn  out  with  a  large  9|»ooii  in- 
troduced aloDg  its  posterior  capsule.  In  a  very  great  number  of  cases  tiie 
operation  is  followed  by  prolnnne  of  the  vitreovM.  It  has  not  been  tbund 
practiiftblc  to  iuti-oduoe  this  mode  of  extraction  as  a  general  method,  for  in 
(he  alterupl  to  extract  the  lens  in  by  far  the  jcreater  number  of  talaracts  ibe 
capsule  btirsts  Tin;  rmiliod  w  now  limited — even  by  il«  warmest  advocates 
— /o  hifpennrtlure,  Iremidoite,  and  dinloeakd  rataraeta.  With  thi«  reslrietiuu, 
the  present  writer  finds  the  method  porloetly  k>t;itinmtc  and  advantngeoas, 
but  as  to  its  execution  he  prefers  to  ex))el  the  lent)  by  external  niiinipulatioa 
if  possible,  which  is  nioBtly  the  qo^q.  He  in  not  aware  that  for  (he  hift  fti- 
teen  years  he  Iinit  made  use  of  any  iraetiuu  instrument,  and  yet  lie  has  left 
the  pfttamrt  in  the  eye  in  only  two  very  complicated  cases. 

Linear  e-rtradion  eonMists  in  making  an  o()eninj:  into  the  cornea  about  a 
line  fruiu  ila  periphery  by  a  luncc  or  a  knife.    The  capriulc  in  then  lacerated 
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an<1  tlic  It-ns  expelled,  either  witli  or  wit]iout  previous  iridectomy,  bv  prc»* ' 
ing  the  posterior  lip  of  the  wAuud  liack  \ritli  a  spoon  g<^mlv  on  the  oppo- 
site side  of  the  n)rn»i.     'J'he  oi>eration  is  adaptnl  exclitsUtd^'  for  mjii  csti* 
rac(:<,  aud  ihc  ujwuiug  of  the  corm-a  niav  l>e  made  viiber  on  tl>e  uuter  ur  ua 
llie  uj>p<ri'  <Lir  lower  jKirt  of  tlic  «>mca. 

Jnrol^on'ii  fomhinfti  pefijihcrit;  V.  Graele's  eombint€l  periiJtme  ft'wrtrJ 
and  S<'hiift-BowuiaQ-C"'rilcliftt'8  urnop  cifnuftoiu  Imw  disiervotily  bctu  al« 
doHcl.    TJiey  did  not,  an  waa  tJnimwi,  maturiallv  pn-vcut  stippiiration, 
eDgendere<l  au   inordiiialo   iiiiutbiT  uf  vaMi>  vf  iriclcMT^cl itts    ftitlowed  br 
phthisis  bulbi   and  ttot  ^^xocptiunall;-  svnipatlielbtc  oplitlialiiiia.  ■ 

Jiftnoai( of aitanwi  hy mu!ti»n  baa  bo«i  pntdit^Ml  tor  uitoiil  (ifty  vtars." 
It  IiiUf  fuutid  il»  udvocatcs,  bat  has  uever  guint-d  n  bold  on  tbc  profeaeioB. 
It  is  applicable  only  to  cases  of  soft  cataract,  and  in  this  way  is  intended 
to  replace  linear  extraction. 

Willi  u  broad  n<<odlc  or  a  Gracfp  knife  an  opening  la  mode  into  the 
cvnim  ubiHit  tbroc  or  four  millimrtree  from  its  margin,  and  then  alan  inlD 
llif  K-ns  uipsiilc.     Into  the  corneal  opeuing  the  noule  of  an  Uf^pirator  is  in(r»- 
dunnl,  the  tip  of  which  is  putihed  into  the  pupillary  space  aud  ihe  lena  matter     ' 
sucked  out  either  by  the  uiotith  or  by  Home  arti6cial  euction  arraugemenL    I 

Tho  Dotzig  li  n  flattened,  cUgbtl.V  curvvd  oinula,  baring  oo  tU  «M)caT«  *idc  *a  ont 
OpeoLng:  iu  liuse  is  oonncelMi  with  a  gluu  tub«  l'it«opireth»Un>RiiiUnr;  tlie  otlier«ad</ 
tlic  ptiLM  lubi-  IB  cunnMteil  wilh  mi  1  nil In'rii blip r  tulw,  whidi  al  lu  ntlirr  vui  fa  ooBMriri 
wflli  a  ir)imlli-jHeK»{Ti.iile}ura  luctiuii.liulb  (IJiiwniaii  and  otli«n).  Al  ibe  iminLofncM 
of  ilic  rubWr  tulic  wiili  the  glnH)  tuLi-  ii  a  v«Iv«  prereiitins  air  from  •fiittrrinc  tlw  ant 
cbnnibor. 
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Th^  operation  ia  to  replace  or  eupplement  dt8ci«on  of  soft  catanrt. 
It  eiirw  the  i«itient  more  (jniekly,  but  leas  Mal'ply.  A  good  deal  of  mnniiMi- 
Inlion,  requiring  parlicukir  pn.'uatitiuii,  may  pixxluce  inflammation  of  tlic 
itie  and  vitreoue.  The  few  eaws  which  I  have  oiMralwl  on  by  suction  pre 
ducc<l  imi>erfect  rftsiill*.  Th^  evncnntion  of  the  cataract  wn?  not  c»nipleM, 
and  jioaterior  Fiviteeliiu.-  dL>velo[>od.  8iippiiratiot]  has  a\^>  lieen  noticed  to  foU 
low  it.  The  i»pcratioa  has  not  met  ^vith  great  favor.  Cop}>ex  and  Redad 
have  of  lute  ni«iMiniciiiK'd  it  warndy,  particularly  for  traumatic  catara^WL 

The  (-x/r<(W(wi  triiJt  ttiimiUaneoun  oomfol  and  irU  jiapt,  accotdit^  to 
Wcnsel.  refers  to  rases  of  total  iKwter'or  aynetTlna,— i.f-,  adhesion  of  tlie 
whole  posterior  snrRice  of  the  iris  to  the  anterior  ai[>sulc.  It  is  a  mattcrof 
fre<jiienl  cxgieriencc  that  in  i«)ieh  cnitcs  uti  iridectomy  will  remove  only  tbc 
anterior  layers  of  the  iris,  but  leave  tbo  d^o^  and  dark  nvea  nnbroken  upoi 
the  eHpNule.  Wenzel  Ihrii^t  bii  cataract-knife  aa  won  as  it  lad  picmd  tbr 
cornea  rIko  into  the  ndja<vnt  part  of  the  iris,  pushed  it  straight  Ibrward 
throiiglii  the  leni^,  pierced  (he  irift  and  ooniea  on  the  nasaj  gJdc,  aud  oom- 
pleled  the  section  as  in  an  ordinary  flap  extraction,  thiu  forming  a  eomcal 
and  an  iris-cni^nle  flap.  Of  the  latter  he  excised  as  much  as  he  oould,  am) 
then  extracted  the  len^.  Tt  is  an  opemtion  applied  to  dcqieimte  raees,  wberr 
a  moderate  viaual  result  would  be  a  surgical  triumpb. 
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IIL  DISCIGBION. 

Discission  ts  indicated : 

(1)  In  soft  oiiartiftK  of  ymtag  [icople,  up  to  the  age  of  fifteen,  as  'a 
genei'ally  ulk-gixl ;  but  iH-flm  tbe  iTiiitixxiuetiuu  of  simple  extradiuii  I  have 
successfully  Bii<I  witli  the  best  visual  results  removed  cataractit  hy  di^ri^ioi) 
uj)  In  the  age  of  thirty -acvoii,  in  patiml^  whose  eyes  I  did  not  wiiiit  to  tnitti- 
lutt  by  the  bronil  iridtt-toujy  tbeu  f'aalduuablr. 

(2)  To  ripen  cuturacts.     St-c  page  79fi. 

(3)  As  a  [jreparatory  etep  in  the  ttuiyical  treainientof  high  dtgrten  of  my- 
opia (15  D.  and  over)  by  tlie  extrat'tion  of  the  leiie.  This  operation, 
revivi-d  by  Fiikula,  is  at  prfxirut  frwiueiitly  iftribnuwl  iu  Eiinipe,  csiKxiially 
in  Gt-nnany.  Iu  Amcricu  thtrrc  ia  not  ao  gn-at  ao  op])ortuDity  to  o{x;rate 
"11  oxiTssivf  d<^r«'s  of  myupiti ;  npart  from  tlaat,  I  (vnfti«  not  to  Ix-  vrri- 
IKirtial  to  removing  a  noii-oalanHloua  lens.  There  nrc  many  siiccc^fnl 
ca«^e8  reported,  but  I  do  not  doubt  that  there  will  also  be  cases  in  which  the 
lenses  cx)iild  not  l»e  removfil  cleanly  and  the  resnlte  were  uii^atisfnctoiT,  to 
Bay  nothing  of  lo<i!>«s  liy  suppuration,  irido-cyrlitiu,  lutra-octiliir  hcmorrhagi-, 
and  subfteqticiil  d4>tachnient  of  the  retina.  The  pro]>er  vilue  of  thin  treat- 
ment of  nivopi.i  will  Ik-  reoognizid  when  tlic  jwriixl  of  il-i  "  buroni"  iti  piL-He*). 

(4)  As  the  most  frequent  o[xTation  lor  sccondurtf  coia/xii^,  when  a 
wrinkled  or  dotted  csjMulf,  rerniiunt!*  of  lentt  enclosL'd  betwuon  the  two 
leaves  of  the  L-ap^ule,  or  other  not  markedly  iuflnmmatory  deposits  obscure 
the  inipillary8|mce.  If  the  3i)j;ht  i*  good,  20/40  or  more,  di«ii*<iou  may  Iw 
oniittiil.  If  the  sight  is  not  so  jiood,  we  must  asttirtaiu  wbttbcr  lla-  lapsulc 
is  the  cauw.  If  we  look  iuto  the  eye  with  tlie  oiilitliuliuoscoiK-  and  get  « 
clear  image  of  the  iMickproiind,  dt^^ciis^ron  is  not  indiented. 

Jttttntmenia  reqmroL — 8^>eciilnm,  lixin|!;  foi'oeie,  operating  chair,  arti- 
ficial light,  etc.,  at<  ID  extraction.  Further,  discineioa  needles,  of  which  lor 
the  diffurent  fasi's  thr«^  ftizps  are  indlmpeiiAablo.  Xwdits  of  nil  fiirms  have 
long  been  in  une, — curved,  Htraight,  i>haq>  nn  one  or  both  giiles.  After 
trji'ing  all  of  them,  I  have  for  yeanj  given  preferenoe  to  a  so-called  knift' 
needle  (see  Fig.  16), cutting ou  one  side  only,  the  blade  and  tiic  evenly  ronod 
shaft  so  profiortioued  that  the  ahafl  fills  exactly  the  opening  innde  bv  the 
blade,  so  that  the  nee<!le  ean  he.  moved  within  the  anterior  eliaiiilxT  iu 
every  direelion  wiiliimt  eseaiie  of  aqueotis  on  the  one  hand  or  bruising  of 
the  corni-a  on  the  other.  The  leiigthe  of  the  blades  are  (!)  thiTc  niillirac- 
ire«  (small  ifize),  lor  diBcis^ion  of  the  niitcrior  capide  In  i*oft  eataraet ;  (2) 
fbnr  and  a  half  millimetres  (tinxlluni  ^ize),  for  the  majority  of  M>n>ndary 
wilarael*  ;  (3)  six  millimetres  (large  size),  for  larger  oiienings  of  tho  «i|wnle 
and  dfe}MT  breaking  up  of  soft  eatai'acia  or  transpsn-ent  lensca  in  young 
myopes  of  high  di^i"ee,  as  Fukala  recently  recommeuds.' 


'  H<-i1iiiii;  hdchsigradl^er  KarE«ichtigkott,  ViRnnn.  nnd   LeipEig.  1896,  p.  48,  and 
Arch,  nf  UphlhaUool.,  vol.  xfi.  p   174  (book  iwii-w). 
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I  prt-Ier  ibe  straight  knife-needle,  becaitse  needles  cutting  on  botli 
rau   fur  ecjtial  sizes  not  h*i   iiuide  ho  sharp  as  straight   ones,  aud  cu 
ncedlcR  are  (liflicult  to  introdiioe  thruugli  the  mriiea  sml  ettll   more  n 
through  th('  caiwiilc.     Thi;  iiu-dk'  has  l*i  go  two  ami  miKtlv  tliret^  linief 
through  u  thin,  cluijtic  iiK-intmue,  which  ruudilv  iiK-apes  the  instrutueiit 
The  ritniight  point  tr»it«fixM  tho  ntonibronc  with  gmit«r  ejise,  leas  preeHtn, 
unci,  tliorcfbre,  Icsr  t<'Arin|;  nt  tlio  (*ilioLr>'  proc4«B?8.      The  koife-oeedta 
Mliould  tie  of  the  iitmo.Ht  sharpnc-fie  both  in  point  and  in  cc^,  iar  tli^  tm 
iiilcuded  to  cut  aud  Dot  to  tear.     They  elioiild  be  very  larelully  liau<lK\l  in 
cleaning,  so  that  the  ]K>iat  is  not  bent  and  tho  bhidir  not  diillrd  by  cutdj 
ayainst  (ht;  linen  nt^l  in  wiping  tlicin.     They  wear  out    by  ^bnrponi 
more  qnit-kly  lluin  other  iDHtrunieiitH.     The  hone  n'liich  takes  olf  a  lii 
of  the  width  of  the  binde  di.'StrityN  also  the  projKirtion  between  tlie  sue  of 
tliL-  blnik'  Jind  iht-  tlilrk  iii.-sj^  of  the  •ftetu. 

Porformanc©  of  Discission. — i-'or  jiritimry  euft  catarsct  «■**  select 
soiall-fiize  knife-needle,  and  thrust  it  lhrou)rh  tbc  artJfidally  -well-lightld 
cornea  three  raillinietree  from  itti  ruargia  in  the  horizontal  meridian.  Tb 
needle  is  advauccxl  to  I'roni  one  and  a  half  to  two  niilttmi;trcTt  beyond  tb 
anterior  pole  of  the  lenis  tlirust  through  th«  Iras  capsule,  AtMi  drawn  L«i^ 
lem|K)nirily  through  the  capsule  and  the  superficial  adjacent  layers  of  the 
lene,  so  aa  to  make  a  hurizontal  im-i»on  of  four  or  five  luillituetres.  (See 
6,  a,  Fig.  17.)     Th)?n  the  point  of  the  needle  is  raised  towards  tbc  comes, 

and  pnfihed  upward  in  front  of  tbers)tgiile,  wbidi 
it  transfixes  (c,  Fig.  17)  fnmi  two  to  two  a 
half  iiiiilimetnt>  almvc  tlic  lioriKuntal  inrii; 
and  dividcx  it  cion-nwanl  an  (nr  as  the  horizontal 
inci>!ir>n.     The  same  manneuvre  it  done  on  thi 
lower  half  of  Lhc  capsule  from  below  {ri, 
17)  upward,  so  that  the  three  cut«  make  a  c 
ofiening  into  the  anterior  cajtsnle  and  the  oilja- 
cent  layers  of  the  lens  of  fnwn  four  to  five  mi 
metres  in  length  reni»ertively.     If  the  lens  si 
stance  ii  somewhat  coherent,  sticky,  the  needk 
may  be  turned  in  the  opening,  and  a  Hake  of  k-ns  snb^tniice  lifled  into 
the  ftntenor  chamber.     The  needle  is  then  withdrawn  rjuiokly  throagli  the 
eomea,  so  rk  to  prevent  the  aciueoat  and  particles  of  lens  from  e»capin 
iNVomin^  mn^ht  wittiin  the  little  ciinal. 

For  ripening  of  a  cataract  and  matt  lug  thf  tran»jMirrnl  /<im  of  yc 
oKiemtt  myopes  eaiaraclou»  nud  tit  either  to  be  nlxwrbcd  or  cxtraeted, 
lH?bnie  of  dtKcisMon  i>t  e»«>enlially  the  same  as  in  primary  mft  cataract,  oil 
that  the  inci»iun«  may  be  longer  and  dfe|>er. 

For  memhranniu  tuv'tnuhtr^  oalaracU  the  tecfanio  la  fnndamou tally  the 
Mime  OS  in  ftofl  primary  <'Atara(^t,  hut  tho  greatly  varying  eharaoter  of  AH 
capsule  or  pupillary  membrnne  requires  a  gre:it  many  deviationn  from  M^ 
geucral  plan.     Eiich  catic  has  to  l)e  {^uditd  for  tt«clf,  &ud  tbu  incisJODS  turn 
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to  go  dirotigh  tlie  ikiflost  jtartftrjf  tlii'capmilv;  ban!  nwl  inolutli-  bamls  and 
imtdies  itiiotikl  not  be  allackwl,  unci  in  case  iw  err  in  our  jiHigmotit,  find- 
ing timt  surb  niiti  such  n  baiiiJ  offers  too  great  a  resislance  to  be  scvciisl, 
M'(r  bave  to  cut  above  and  below,  to  ttie  riglit  oi-  lell,  as  the  ca^c  may  be, 
creating  free  piipilUrv  space  sufficient  lor  jrood  sij^bt. 

Vurielies  of  the  IWJmic. — In  the  diiiciBuioii  lor  primarv  a^  well  as  for 
eeaindary  i-atiroL't  two  iucisonit  may  tiuffiou,  in  tlm  shajx!  of  a  Ti  or  the 
out-  crowding  tbi'  oilier  at  uu  acute  uugli;.  TbJK  iiichIc  mnntly  iririiisli^s  a 
euffiolciitly  Inrge  free  8paii«,  but  nut  no  L-xtend<.-d  as  tlie  crucial  divUion.  A 
single  cut  should  be  avoided,  ns  it  almost  alu'a%*s  gives  an  insufficicat 
opeaing.  In  one  |iartieiilnr  cooditiou  a  single  ind^iua  may  gi\'e  au  excel- 
lent pupit, — namely,  when  a  tliin  intlaiiiinalory  pnpillury  inciiibnuie  ad- 
liei-es  trt  tbe  iris  by  cireiilar  or  ti1ifi>riii  .lyiici'biw.  Tbc  knifc-iK^i^slte,  nftcr 
transtiviny:  tbc  pupillary  monihrane  at.  a  tbin  place,  being  i>wcpt  nroimd  tb« 
faiwiiliir  oUtriirtioii  along  tlie  pupillary  edge  of  the  iris  (see  Fig.  18,  A), 
dtlaclies  the    peeudo-mem- 

brane  irom  tlie  iritt,  and  by  Fio.  18. 

oontraction  of  both  p^udu- 
membnine  and  tri^  ereale?( 
a  dear  space  between  iheac 
two  stnieturcfl.  (See  o.  Fig. 
IS,  il.) 

It  may  bap|)eu  tliat  by 
insuflScicnt  illumimtiou  or 
by  ibe  veRex  covering  a 
portion,  usitally  tbe  lower, 
of  the  pupil,  a  part  of  Hue 
capeuic  iMxipcn  cuUhiff, 
wbidi  shows  by  un  iii^iifli- 

cient  opening  in  tbe  cnp*nle  when  thp  needle  is  withdrawn,  In  this  ease 
we  may  iotnxlnce  the  needle  a  second  time  in  the  same  sitting,  either  in 
tbe  old  ur  in  another  |>lace.  I  bave  done  this  a  number  of  timus  without 
ever  seeing  any  barni  from  !(.  We  may,  of  eoiii-ae,  dmist  from  immcdiafe 
re]K!titirin  of  tbe  di^i^ioii  and  make  the  division  complete  later,  say  one 
mouth  or  Icmger, 

lu  tough  CTUjiKuItrti,  either  in  bypcrmature  cularocts  or  from  iritlc  products, 
wc  may  obtain  a  better  opening  by  a  taovrutioii  of  the  thickened  capsule 
with  two  ucedlos.  For  this.  Me  doubte-needte  opfralion,  T  would  prefer  the 
small  knife-needle  likewise,  yet  the  Bowman  stop-needle  may  serve  the 
pur^ioee.  Tbe  o|>eration  is  an  rollo\ra.  An  assiBtant  steadying  the  e>'c  with 
fixing  forceps,  the  oiH-rator  pliingos  one  needle  (rom  tbe  tem|»oraI  side 
through  the  cornea  thi-oc  millimetrefl  from  tbe  niat^in  and  directly  into  the 
centre  of  the  thickeuixl  mpstile.  Then  be  introdut^en  with  tbe  iitlmr  baud  a 
scvoikI  needle  in  the  same  way  from  tbe  nasal  iflde  into  the  wntrc  of  the 
capiiule,  touching  tbe  iirst  needle.      Now  by  appruacbiug  tbe  bandies  of  lb« 


A  b  B 

A.  counn  of  ilin  nocJIo  niopt  oIodk  the  piipUIar?  bonlor 
tn  ■  pupil  (itinructed  by  &n  InflamiaKtory  mcmbmiic.  The 
ciirred  Unr  ah  atioutd  UjucIi  Iho  pupillary  edKo- 

if,  r,  fm.-  piipll  bj  till.'  [vlntoUon  at  III*  pwudu^aiNiitirfta* 
ilBtaoJivd  ftum  Ihi!  pupinAry  *d|it- 
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nectllvB  their  blades  diverge  uik!  (car  tin-  (-a|M«i)«  in  two  without  pulling 
the  c-iliiirv'  protx^^trcs.  Tlie  oi>riiiiig  thus  L-Riiti-*!  is  more  liublc  tu  close  agl 
than  to  reinaiu  pateut.  For  ihtK  rvama  a  number  of  the  bosl  operators,] 
instamv  Puim^,  are  uncoiupronii^iiigly  in  fnvor  of  extracting  all  ]m|Mll 
ob^tructivud  that  <-aiiiiot  be  divided  l>y  a  di^cijwon -needle,  Otlii^rs 
hcrg'  nnd  Schwci(rgf r ')  uiw;  rediic«l  fonwj^t-scisiont,  inlrodticed  tlirou 
a  pcHphmc  corneal  inciKioii  with  a  liince-Khnix^l  knife. 

Treatment  and  Beactive  Proceeses  after  Discission. — After  dis 
aiou  in  prit/mry  »ojt  I'atumvt  the  (Mitlcut  usually  Ims  little  or  no  pain. 
dro)>  of  a  one  per  (.-ent.  solution  of  atru]iiue  in  instilled  immediately  aftg  i 
tbn  oitpnitiou,  and  uni'^  or  oflouor  every  subwqiieat  day,  to  kee|i  Uh>  pfl^l 
dilated.  The  lens  mitj^iatiri-  brought  in  rontact  untli  the  aqiif>ns  hnnii^n 
will  swell,  c»:«pc  through  the  wooiui  in  the  fapsulc  particle  by  particle,  i 
into  the  anterior  chnnibcr,  and  be  ahnorbed.  When  this  [hwxss  hai* 
going  on  for  about  six  wttks  its  progi'eas  hecnme*  slowei"  and  slower,  sti  tliat 
a  Mrcond,  bolder,  and  deeper  disL-iissiun  Is  made  to  bring  ju.'v  masses  and 
the  ab»jrlx.-nt  ialluenoe  of  thu  a<juL-otits.  After  four  or  &vc  week»  again 
hulk  of  tlid  lens  is  ab^orbinl,  hot  the  remnants  adherent  to  the  dotted  ana 
uTiiikk-d  «»psalc  nx|nirc  a  third  disci^ion,  which  oomprchend^  the  posterior 
t»  well  ns  tlic  anterior  capt^ule.  TIum  third  discission  not  only  does  away 
with  the  reiunaiits  of  cataract,  but  dears  the  pupillary  space  pertuanoitly, 
which  terniiiuit*-!*  die  oi»eration.  The  removal  of  a  eatarai.*  in  this 
takes  from  three  to  six  luontha. 

There  may  be  more  or  li-ss  rrartion  (UnUirbhig  tlmfatomltU  ctmrte. 
mo9[  commtin  dietiirbanee  is  cotuicciUivf.  ^faucotrntona  infiamm<ilion  from 
ni]>id  imbibition  of  the  lens  substance.  Instead  of  small  [>artich^  jtiicc^^ 
sively  falling  into  the  anterior  chamber,  the  ntielens  and  even  tlie  wli^H 
lens  may  i>rotnule  thnitigh  the  capmilnr  ofieiiiiig  at  onoe.  Gn?at  jnin.  dr-  ' 
c»imrom«tl  injection,  inereasr  of  eyeball  tension,  and  loss  of  the  eye  br 
glaiicomatoiiB  irido-cyclitis  may  be  the  conswjnenoe.  This  dinetrous  couise. 
may  at  once  be  checked  hy  extraction  of  tlie  leii«  with  or  witliout  an  itidl^l 
tomy.  Illany  opi'rat4)ni  exjitTt  and  tavor  aueli  a  course  by  making  a  bol^R 
disdieion  from  the  Htart,  and  remove  the  Icue  aB  soon  BS  syni|>totns  of  dait* 
coma  are  manifest. 

Mo<lGrfitc  iriiia,  with  ]XTmancnt  synochlin,  is  A  fiv<]nent  sequel  of  i 
dsBion  of  primary  cataract. 

Intio'Cyclitii  h  rarer,  and  suppuration  quite  exceptional,  but  all  tlKse 
and  other  deh'teriou:*  reaol  ive  prctoesses  which  we  have  seen  to  follow  i 
tioij  may  Ik-  iiidncre<l  hy  <liecii!«inn  likewisti'. 

The  recovery  from  diecisBion  of  secondary  cataract,  as  a  mle,^ 
axcellent.     8ume  pain  for  from  six  to  twelve  hours  after  the  opiiatini 
not  itiicommon.     In  tlie  majority  of  ea^es  there  is  no  mlne««  or  jnin  fn 
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tbc  next  day  to  iht*  end  uf  tlic  Kvovary.  MoKt  uf  the  jutii-uto  aia  salVly 
be  ili»cliarged  mi  ilie  sixlli  <lay,  if  tlifv  liv<'  iiwir  tlio  operator.  I  <Io  nut 
like  to  loso  siglit  of  tliem  for  tbe  next  u'<>«lc8,  aa  exposiirctt  of  nil  kinds  an> 
a|>t  to  pnxJiK-e  irritation,  in  partimjar  planponui. 

Aniutip  tlie  dieturbances  of  tbe  recovery  1  luay  mention : 

(1)  A  (it'll  of  ritreou*  pioli-udiuy  t/ii-our/h  Vte  puttrturf-ciiiial,  uiiil  Iisug- 
ing  out  like  a  slun-t,  movable,  aiuooi<l  conl  over  tbe  wriica.  If  cut  cnrly 
the  irritation  catiKcct  by  it  Mxin  diwipjiearH,  and  the  recovery  is  grxxl.  In 
some  iX^a  a  ycHowiefi  gray  film  leads  from  tbc  puiioturc-pnint  into  tbe 
pupil,  iodicutin^;  tbe  paasage-wuy  of  tho  iRf<Uc.  Tbls  oct-nrreiice,  frotu 
which  I  have  never  seen  very  grave  consequences,  is  rather  rare,  but  I 
have  noticed  and  tle«fribed  it  ior  more  than  twenty  years  in  aiy  suca»sivy 
rcportu  on  cnturuL-t  cxiniction. 

(2)  Heuniimg  itf  the  cajtmtlar  npcnlng  \»  coiDmon  if  only  one  inci»ion 
ifi  made;  infrM)tiei)t  in  the  T-&bfipe<l  division,  in  which  mostly  th(>  vortical 
cut  reuuitc-B,  wheraut  the  horizontal,  tbe  one  |>arallel  to  tiie  opening  of  the 
iMpftulc,  nmains  opeii.  A  repetition  of  tbc  diviaioo  remedies  the  sbort- 
comiug  i>r  the  Ai^t  ntti^mpt. 

(3)  Foi-nwl  optteiiifH  fif  thf  cHrMWi  (mriUalf  hfhind  and  through  the  oop- 
au/ar  opming.  This  wenrs  in  rases  where  formed  vitreous  opacities  were 
present  before  the  oj)eration.  They  impair  sight  proportionately  to  llielr 
deiiitity,  and  may  lead,  tbongh  rarely,  to  detachment  of  the  retiaa,  for  %vbic)> 
tbc  di^-ts^iou  is  not  to  blame. 

(4)  frido-chorniditin  may,  in  rare  raseR,  occnr  even  after  many  years, 
and  may  lead  to  Mi-ricins  impairment  of  nighL  There  are  pain,  circnmi'or- 
ntal  injection,  iliBcoloration  of  ihc  iris,  »tr!ated  parenchymatous  opacity  of 
the  coroea^  jmsterior  synechia,  and  eloudiuess  of  the  vitreoua  One  siieh 
case,  setting  iu  six  years  after  a  simple  extraction  with  snbsMiiienL  di^eissiuD 
and  excellent  sight,  in  a  rbetnnatic  yonng  wi»man,  i-t  n<iw  under  my  cure.* 
I  made  an  iridcclomy  ;  thei-e  wa»  no  vitreous  in  tbc  anterior  chamber ;  the 
papil  diluted  fully,  and  the  com:  m  doing  well.  Tbe  worst  oaKc  I  have  tind 
was  one  of  uliineomaions  irido-eyelitis  some  montlis  nilera  disei^ioo.  The 
eye  »vas  very  painfnl,  bad  great  circnmcorneal  injection,  pupil  narrow, 
3ig;bt  rcdueifl  lo  movements  of  hand,  grunious  hypopyon  of  two  millime- 
treit  in  height,  T  -f-l.  As  soon  as  tbe  latter  f»ymptora  ap]teareJ  I  made  an 
iridectomy,  ninl  tb(>  [latient  improved  instantly.  Xn  more  |)ain,  the  }iy|io- 
pynn  di^ipiienred  in  a  day,  tbe  pnpil  clearnl  up,  and  in  a  month  her  st|;bt 
was  20/iO.  This  was  a  recent  case,  but  I  had  a  few  in  former  years,  before  I 
was  familiar  with  glaucoma.  They  all  bad  gone  borne  and  exjMJscd  tbcm- 
selvtB  by  going  to  work  too  soon  and  Uhi  ajwiduoualy.  1  readmiUed  tlium 
to  tbe  hospital,  where  they  rapidly  reeux-ered. 

(5)  TVuc  euppumtion  and  tfie  loeit  of  f^ee  from  this  and  other  etnitea  are 
PCporled  by  wvcrnl  ntilbur^,  but  it  bits  Wn  my  giKxl  luek  that  nosiioh  case 
in  my  own  prootioe  (except  from  glaiieuma)  lias  (-ome  to  ray  notiee.  I  do  not 
think  tliat  infection  through  the  disciseion-needle — the  only  instnimpnt  in- 
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lro<1iiot<l  into  tbo  eye,  auJ  which  tun  uwily  bo  Ktenlixcd — uitol 
it,  wor  the  transportatiou  by  it  of  pyoj^-nic  gonns  wliinh  may  hiAfirl 
itgion  of  the  imucture,  for  thus  lar,  id  coui^klerably  over  a  tkaaaadi 
of  discis«on,  1  have  uot  mxu  ooe  of  siippiimtiou.     Tbe  only  ex|ilw)abtQl 
can  offer  is  th«  fulluwiDg.     Ii>  these  i-om^   pyogtfii*;  p-rm-i  liul  btru  tv 
troducvd  luto  thu  Interior  of  the  eye,  bul  in  ho  :«tnnll  a  qtiontity  and  axAa 
8UL>h  favorable  local  aitd  general  conditions  that  thi_>y  iirodiierd  ooW  bhIU 
rpoctiun,  were  enoapsiilefl,  aud  hiy  dormaut  uutil  a  favorable  ooiidilia»-| 
bruising  of  tlie  cornea,  tearing  at  the  dliary  jiroct^iHcs,  noA  ileep  plnogtiklj 
of  the  V it rcou»— waked  them  iiji  ugain.      IV*   tbi.-*   [iypotbet)i3  fauBiU  vl 
unfoundEHl,  I  have,  always  cotisciuuK  of  the  fuel,  tnade  it  my  ouattmt  «•] 
deavor  to  heal  cataract  exirai-tinna  with  thp  Ii^ihi  )K>!isiblr  trannidsni 
inflaminatory  reaction.     Con&idcriug  a^contlar^*  disciseioo  aa  almoet 
aary  supplement  of  an  extraction  whose  aim  is  tbe  permanent 
of  g:ood  sight,  I  cling  to  tbe  periph(?ric  o{R>iitQg  of  tbo  cspsnle  sod 
niiuplc  extraction,  in  order  to  cxpuae  tbe  tissues  of  tlie  eye  In  a  minimaaiofl 
wounding,  uiid  to  avoid  numerous  Irilic  and  cyclilic  reactions  wbidi,  (li 
uot  (Irstroying  the  eye,  leiive  il  uii  injunxt  uud  siiseeplible  oigan,  «fi 
tolcraneo  of  discission  and  «>ther  hnrttt  i«  lo^  than  that  of  healthy  or  I 
lillle  injurwl  eyes;  in  other  words,  J  perform  eiirae^on  iriih  a  riorl 
the  iiceessity  of  a  mhttquad  diecimon, 

(6)  GUmeomu  m  fAc  on/y  eotuequenef.  of  di^cUition  which  viaif  6f  Jni 
comidfTf^  (IS  inhfrnvt  to  flu  operative  profrdurf.     A.  low  degree  of  ii 
of  tension  iipiiears  not  infmpiently,  perlia|«,  during  tbe  Brst  tn'drebouBi 
reaction  from  the  operation,  and  distpjienn^  witbooi  treatnitruL     A  b^ 
degree,  accompanied  by  increased  jxiin  during  tbe  jirat  tiigbt,  is  sitU  iiHai-l 
fest  tlie  next  day  by  circumcorneal  injection,  clieniosis,  and  increued 
nesA  of  tlie  g]o))e.     Tbitt  degree  nuiy  likewis(>  disap|>enr  »tpontaneouilf  ii 
a  day  or  two,  but  it  may  a)i!o  develop  into  well-marked  glnucoiui,  «ilh| 
persistence  of  pain,  6we!liiig  and  r«lnc«  of  lids  and  cunjuncti\ii,  baj-j 
niation,  and  impainneiit  of  sight.     These  symptoms  tDcrease  daybydirJ 
ami  very  soou  the  iris  beooiues  bulging  in  its  niidd)<?  portion,  wiwiwHW] 
dliary  uud  pupilUiry  •.•dp.s  retuuiu  in  their  normal  poaiiiou.     'ITieiwifl 
[K'srs  ^omcwhut  like  a  tube,  wound  ai-uiiitd  ibc  pupil,  more  clc%'atcd  iii  ■■ 
[wrtlons  tliiin  in  otbont.     The  niwliii  an"  dull,  tbe  fundus  vcih-d.     I  fc*' 
only  one  ('sample  in  my  own  exix-rienw  bow  these  ease*  terminate  -wiibcBll 
opemtion.    This  was  a  boy,  whose  right  cougeuital  cataract  I  disciodid  iai 
bis  third  year.     Tbe  third  diWsion  wan  followred  by  irido-o'clitui,  vA\ 
gradual  though  slight  dilatation  of  tbe  ball.     Ad  Iridodotny  stopptd  tbl 
disease  at  once,  but  the  eye  bad  lust  its  sight.    This  was  many  yens  »fK\ 
when  I  w:tM  ignorant  of  glaucoma  folhm'iug  division  of  the  capsoli!.  Or 
another  etwe,  where  gluncomatouy  irido-choroiditis  witli  hypopyon  «w  <* 
sliurt  by  an  iridettoiny,  I  have  s|ioUcn  above.     There  are  Hvn  csww  iHkW  | 
glaucoma  broke  out  aveek  after  the  di^eis^ion,  M-heo  tbe  |Kitientf  Iwl  k" 
New  York.    Their  eyes  beauiie  blind  under  tlie  picture  of  subacute  ito" 
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«oaia,  witJi  Clipped  o|)tic  disks.  The  utiicr  caen,  nboiit  twenty  m  niiiubt'r, 
wtre  nil  eiirwl  eithor  by  myotics  or  an  iridectomy.  Porhapa  a  paraocntMia 
of  (he  anterior  HianilM-r  may  \x  siifficieiil,  as  it  was  in  &  case  reportMl  by  H. 
PageiiMecbcr,  and  aiiutlier  in  wtiich  I  let  out  vitreous  oolloctcd  in  tJic  uuto 
nor  ^baiiilx-i*  in  an  inisuooefesful  attempt  to  excise  a  pisw  of  im.  Thus  (iir 
T  have  riling  to  iridwrtomy,  which  lias  not  yet  proved  a  iiLJIttrc.  On  lh<? 
{)eciiliantie8  of  the  ojxrratioti  iu  aplutkie  even  r»x  [mgn  786.  One  case* 
whidi  I  diflcliarged  on  tlit-  fiftli  Jay  with  (aocHent  sight  five  years  ago, 
is  now  reported  to  have  still  S,  20/;iO,  but  glau(.-omatotis  cuppiiij;  and  con- 
trartion  of  the  visual  field.  Another  ease  with  a  mild  form  of  glauco- 
iiiati>ii.t  cyelitiit  ha^  now,  t'i){ht«t>u  luodiIis  latvr,  presented  heri^elf  with  8. 
2/200  and  iiajial  mmlraction  of  fitld,  From  this  I  oonuliide  tliat  there  may 
be  other  cases  of  gluiiconia  nwt  brought  to  my  notice,  and  dednet  tiiis  rule 
for  guidance,  that  all  cages  of  never  so  slight  glaucomatous  eyditis  should 
be  trvnted  with  irideetomy  without  delay. 

KESFXTS  OK  C.\TAHACT  OPERATIONS. 
Discission  of  soft  primary  rataraet  is  a  com|iftra lively  fafr  mrthod, 
yet  it  has  its  Eiihires  which  have  Jiot  been  stati-stically  presented  in  a 
lar^  number  of  amee.  Besidee  irido-c^'clitis  we  have  to  mention  suppu- 
ration ae  the  main  taiiRe  of  liiiluru,  biit  the  percentage  of  lose  from  cither 
fieema  to  he  tiinalkr  than  iu  extraction.  Of  extraction  we  posfie«s  exteusrive 
Btatistim,  whit-li  are  chit-tly  of  use  for  cvniiMiriiig  tlit  value  of  the  different 
operative  metiiuds  and  lc«s  iiDi>orta»t  fnctoi-a  in  the  uf^r-tn:Utnuint.  Un- 
fortunately, the  vnliiv  of  i?4utist.!(T)(  \>t  diminished  greatly  becatieo  the  biuia 
on  whioh  they  rest  differs  verj'  inueh.  In  catarnet  statistics  the  greatest 
element  of  fallacy  ties  in  the  judgment  what  com  plications,  if  auy,  should 
be  excluded  from  the  count.  If  one  oi)erator  reports  ou  a  series  of  one 
hundred  ca^^a  and  excludes  thirty  va^es  operated  on  during  thewr  one  hnn* 
dred  cstitoa  as  complicated,  and  another  exclndm  only  thirty  romplicated 
CAMS  intcrctirrent  with  six  hnndn-d,  the  rrwults  are  not  nom{)arahle.  The 
most  reliable  utatisties  aro  those  in  which  every  case  is  coautcd,  and  even 
thtse  have  their  fnlkcica.  A  timid  o|K;rator  who  considers  preliminary 
irideotoniy  not  only  as  "the  opemtion  for  hie  grandfather,"  bnt  as  the 
sheet-anchor  for  all  i«Iieiit>t,  and  shirks  uufavorabl«  case*,  will  have  a 
better  stutisticul  cxhihit  than  an  ujK^rutor  who,  m  a  rule,  practifscs  etutple 
extractiou,  and  doe8  not  refuse  h\i*  «ervicc«  to  anybody  who  ha»  a  reasona- 
ble clianec,  lionvver  aniall  it  may  I>c.  It  i«  plain  that  tlic  exhibit*  of  such 
men  are  not  com|jarabh'.  Even  if  all  cases  are  ci>iinte<l  and  reported  in  a 
table  of  iiunterous  sucvcesive  cases,  the  results  can  be  obtained  io  different 
wavH,  sn  that  the  Aiimming  up  in  j-  per  cent,  of  good  re&nlts,  t/  per  c«nt.  of 
moderate  rRsidte,  and  r  per  cent  of  failures  is  not  equivalent  to  a  mathemat- 
ical demnnNtrutiott.  Thut  dues  not  lueau  thai  I  underrate  the  value  of  statiet- 
ticB.  AU  statlsticrt  arc  good  if  they  are  houcsl ;  but  ihey  si^uify  no  more 
than  what  the  reu*Icr  learn.'*  by  them  if  they  furnish  him  tht?  data  to  judge 
Vol.  III.— 62 
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each  case  Cvr  liitiiKfir  arul  cetitunte  tlie  relatltm  to  llio  miai  tulnl. 
ststisticK  from  utie  u|K7ratur  have  the  value  lo  nhow  what  in  bw  cxpei 
bu  etoud  lht>  test  of  tiiuo,  and  where  prognsti  ha»  Ik«d  ninde,  be  it  ii 
diminutiuQ  of  the  uuinlier  of  losem  or  in  elcvBtiou  uf  the  standard,  iliua< 
tioii,  und  ]HTi>i'ntn)^  of  goi^  visiuu  restored.  Tlic  Wk  of  mutiUitiu^^B 
\x  cvtMtdvnti  otilv  an  h  miiiur  fuctor.  ^^ 

Thcaiitlior  niay  be  pprmiltpti  to  draw  oil  his  previoiHly  reported  ««» 
otaBeri&'v^  1000  mecemiv<n9t9  of  atiiUfittedcrtraction  from  1866  to  18S8, 
puhliBhed  io  Graeft's  Arehket,  tiie  An-hivttoJ  Ophthalnvoloyy,  aod  tJie>'(« 
York  Medical  Journal,  c(>tu|>iled  ill  a  [«per  |kuhhc«hcd  lu  thf  Tt 
oj  the  Ophthatmotogical  Society,  1S87. 

Cousidfi-iiig  V.  20,1200  to  20i2t)  a*  a  goo*!  rnsiill,  18i'200  tn 
modcrau-,  nit-rc  perception  of  light  oiid  blindtiesa  as   &Uure, 
DcsuttB  were — good,  ^bA%  ;  moderate,  S.3^  ;  failure,  6.3%  \  loas  from  fOf, 
piiratioii,  4.2%  ;  tofis  from  all  otiier  causes,  2.1%.     1  ithould  Dot  omit  Id 
stale  tlial  iai»t»  iu  which  Vie  cnlaraii  wan  the  minor  dintaac,  »uch  a» 
mciil  of  the  n.'tiuiL,  uta,  werecxcludnl. 

Prom  JitiK-  10,  1883,  to  thi-  pn>4.-n\  dav  (Jiini',  1897)  1  bavt? 
the  simple  extraction  as  a  rule.  1  Itavc  ptihllshcd  reports  on 
300  Bimple  extraction*.'  Verj'  complicated  nifiea  were  excluded.  Il 
37  iDterciirrent  catfea  irjdeolomy  was  made,  with  2  &ilures  by  supfmiataoi 
Tlie  300  nimpU'  extraction^'  hiul  tin  unusuaUy  high  percontagv  of  sdccgm,— 
Damply,  good,  90..33^  ;  modprato.  '2M%  ;  failure,  1.01%.  All  the  cMI 
are  tabulated  and  deecribad  in  3  Hcri«  of  lOO  cumm  each,  with  critk] 
peniarks. 

ItcHid^^  tlieee,  I  have  at  my  dispotuil  a  wrics  of  1000  BucoraslT*  aictni 
tiong,  not  yet  ptitiliahed,  which  I  have  analyzed  in  two  aeries,  tlie  onedl 
600  cases,  n-ith  ;tO  addiliuiial  cssea  flo  compliotted  tliat  tlic  pro^ofeis  yii 
too  unfavorable,  and  tlic  other  of  400  recent  cases  wlitcb  cotnprdieiHl  ij 
ca^^  that  were  operated  on.  There  were  among  thos*;  -100  cases  57  wid 
bodily  or  ocular  compliefttions,  showing  8  faihirtfS, — Le.,  14%.  In 
cases — i.e.,  14%— iridectoiny  was  made,  «nth  7  (iulures.  vie.,  6  in  cua 
grave  iridihcyclitift,  1  in  chroiii«  conjunctivilia.  Tlie  reactive 
divided  int<i : 

A.  Inftamnuttnr^.    They  showed  : 
(I)  Mild  irilis,  G  cases,     (2)  Protraeied  irido-cyditi»,  2  cues.     (3)  A 

hemorrhage,  1  case.  (4)  Slow  dosure  of  wonnd  (eleven  days),  I  palioi 
eijthty-three  years  old,  kept  in  bed  l"i»g,  oontracied  plctiro-pn«>uniODia,  ba 
recovered  ;  siRht  good  (20/40  witliout  diiwission).  (5)  Partial 
wound  in/fdioti,  2  cases.    (6)  Totai  tuppurrttion,  4  caaes. 

B.  ittrJimw'oi. 
(1)  Anteriar   jtynfMtV,   &  goodly   number;   in   1    case  iwveni 

(glautotnft),  iridectomy,  recoverj-. 

■  Atiik.  of  OpbllMl.,  Tol.  xTii.  p.  SI ;  toI.  xvtti.  p.  1 ;  toL  ztx,  p.  tK, 
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(2)  Prolapae  of  tfis,  26  cases  out  of  343  caaea  of  simple  extrartjon, — 
i.f.,  7.6%.  R<«tilt  good,  except  in  1  rafle.  wherr-  the  iirolajisp  fmm 
chronic  cough  ocL-urrHl  on  ihe  thin)  day.  AEMi-i<<«i()a,  jturiial  suppuratiim, 
good  projection. 

In  153  «is<s — I.e.,  3**^ — JiBcission  of  jmvmtiari/  ti^tfaroH  wa*  made: 
in  4  of  thorn  (jlaiicoma  devolopod,  which  was  ciimi  bv  iridortomy  in  3 
caas,  by  myotics  in  1.  Sif^ht  [rood  in  all,  aiid  materially  better  than  be* 
fore  thf  discideioD.     Two  casra  came  to  my  notice  later. 

77ic  v'utuai remtU  of  tlie  .^00  caeat  wu*:  (pKid  in  ftO%  J  moderate  in  7^  ; 
failim'  in  3%. 

The  mton  in  the  .••erie*  of  the  600  preceding  tjclntclioiut  (30  intercurrent 
complittited  caws  cisrliidcil)  was ;  gotxl,  9o^  ;  modi-nitc,  Zfo  ;  failuru,  'i%. 

AmoHj;  the  fallureii  there  were  2  cities  of  miminiihfftc  ftpl\Ui/ilmi<i,  ex- 
cited by  prolapse  and  its  absciaeion  in  complicatcfl  rases  (inveterate  rhou- 
nmti^m  in  one,  dt^eneratiun  of  rfaoroid  and  vitreous  in  the  otJier).  This 
npjMilling  calamity — 2  «»«•«  m  ovci*  1400  exli-actions — occurred  twiue  to 
the  series  of  1000  luwn  of  condiined  cxlrartion. 

In  eondnsiou,  I  desire  to  present  the  stntistiw*  of  the  reitutU  of  ih^.  oper- 
aiionsfor  secondary  cataract,  omitting  all  hut  tliose  of  discission. 

It  is  generally  known  that  the  vieual  result  as  drterniined  at  the  pa- 
tient's disoli.arge  rlse^  somewhat  in  the  next  luoatbK,  but  then  !t  gradually 
sink^i  in  tiuist  caaes  by  wrinkling  and  dotting  of  the  cap^de.  Thia  goes 
HO  far  thai,  lo  eitt-  an  example,  a  young  ^lerHin  0[)i-rHti><]  on  by  diseitwion 
and  extrartion,  done  by  ii  skillctl  and  muet  csrefnl  Knglinh  ocnlint,  could 
see  well)  read  fitjrtitly,  (?>«'■,  for  fmir  ycara,  then  the  vision  dimmed,  and 
in  two  years  more  it  was  10/200  in  eiu-li  eye,  Diirciseion  by  crucial  eiita 
restored  vision  lo  20/20  in  eaeh  eye  in  ten  days,  nud  tlite  vision  may  Iw  con- 
sidered j>ermaueut.  The  avera)^  result  of  [>riniary  visiim  afl<T  extraction, 
sinipli;  as  well  as  eonihined,  computed  from  many  hiiiidredr*  yf  uuwe,  is 
20/70,  tlmt  of  ultimate  and  {K-rmanent  virion  aflcr  diwisslon  \»  ^J/30.  This 
piin  is  not,  a.s  far  as  I  have  experienee,  eonnterbninnewl  by  danger  inhe- 
rent to  the  melhod,  (or  the  Xfon?  glanconiA  la  under  control  by  myotics  and 
iridectomy.     As  to  numerical  evidence,  sec  my  repeated  detailed  reports, 

I  have  deemed  it  correct  to  give  in  so  exhaustive  a  work  aa  the 
"Syatenj"  delailod  data  of  my  own  experienee,  ttnpplementin^  the  general 
rfmai'tcH  made  uIhjvc,  to  which  the  niader  ran  refer  in  pamllel  caws.  I 
should,  however,  fail  to  present  a  complete  pieture  were  I  to  omit  HtatiBtkc 
from  other>(, 

I>aviel  made  43  extraetions  at  Reime  in  1761.  Dr.  Caqufi,  a  oor- 
iwponding  member  of  the  Paris  Academy  of  Surgery,  reported  in  1753 
on  34  of  tliew  putieutit  as  fullon-s :  17,  perfect  siicces* ;  8,  nu»dcratc  «uc- 
ecss;  9,  fiiiluro,  Daviel  hiimwlf  in  Iii;^  ]HipLT  to  the  .Vcsdemy  of  .Ht-iencot, 
according  to  Thomas  Hope.  1752.  says  that  of  115  operations  100  had  «io- 
cceded.  Arlt  gives  8.80%  of  loss  in  flap  extraction.  5.67%  i»  Graefe's 
linear  method.     David  Little  in  100  simple  extractions  had  4  failures,  1 
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tMiiU'iililluilniltiit,  1  gu|)i>iinitiuii  nr<!(>m€tt,  1  glaucoma,!  doaUR  ofpnpS; 
priilitpw  In  10  cfuwis  in  17  com-*  diM^ii*n\nn  of  fie<^^otK)ftn*  calini1,iU  pail 
In  S'22  ca8i>s  of  oomMned  cxtmrtinii  Ji<>  find  96^  bf  good,  1^%  of  wJ-j 
eraw,  and  1.8^  of  failure.  In  both  nerlen  all  the  cases  were  atKomf 
cataracts.  D.  Webster  in  118  iintvmpi tea  14x1  tTuww  luul  6  fwlurw.  J.LJ 
Wwiks  in  80  unooiaj)li«it<?d  wises,  1  lueij  hy  Hiippunttina.  SdwltT  (n 
by  W.  Albpaud)  bad  of  126  cumbined  extract ious  7  failnrca  {bhy\ 
nition),  of  132  jumjilc  cxtrtu-liutis  6  failurL-s  (2  by  BiipjiuntifliiV 
Charlw  in  Bnvuria  (rc]>»rt  by  Dr.  Zoukcr),  95.2%  gwd,  3.2^ 
i.S%  lose  (p.9%  by  »(i|»|iiirahun).  This  cxcvIK-nt  rciwrl,  in  wliitialli 
arc  Giiten-d  in  10  tallies  of  lOO  iHiticnts  earh,  inclniloe  npcriiti» 
amoog  the  good  results,  even  if  the  pupils  were  so  fnll  uf  re-imiaDtt 
aifjbt  was  very  poor.  All  the  ca»c»  except  5  wciv  operated  wiib  irid 
AVound  iofectiou,  8  after  extraHion.  1  after  diitct.->«iton.  SwanE^-,insi 
of  100  uncomplicated  oases,  vritli  30  intamirrcnt  oompli<3it<Hl  not  iodu 
rejiortA  in  1890  91)  good,  2  {Kurtial  nxults,  :i  faihirts.  AiDong  tkf 
complkaled  vases  tltcrc  urc  7  foiliirra  aitd  Q  partial  results.  Tlie  it^< 
tlie  Nfhr  York  Rye  atuI  Ear  Tiifirinnr}-  for  180fi  oomprebeods  1^1 
opemtod  on  for  cataract  (14  comptitvitol),  with  tlte  follovriag  raMlb; 
=  0  in  2.85%,  V.=  liOO  in  9.28%.  V.  <  20/200  in  13.23*.  &^ 
20t*aOO  or  more  in  7-1.64%.  I>r.  F.  M.  Wihfon,  of  Bndgqiort, 
I(X)  cttff:»  (lnbtilHt4>tl),  with  5  failures.  Ho  l<:Hik  partteular  |iuin«  in  fol 
ing  np  hi«  <tvv^  In  70,  which  lie  BUoo«xIod  in  tracing,  9  cwa  hid  i 
gone  »prioii8  changes  vilhin  three  and  a  half  years, — e.g.,  1  rehpai 
irido-oipBuIitis,  folIowTd  by  BympaOidv  ophUtalmia.  A  fulminanti 
five  niontlis  after  a  Bucxessful  discission,  vision  not  rt^tm^  by  trid 
done  in  tvcnly-four  hours.  Another  fulminant  glaucoma  M  n 
tbiys  after  u  iiKXieesfiil  discission.  Iridpt^tnuy  retrtorrd  flight,  3(k3IXi4 
three  nxvUit.  Tmi)  niuiitba  after  &  discission,  a  putieot,  during  sii 
of  grippe,  had  irido^aipMilitu  wilb  hy)M>]iyon ;  rocovered  !n  two 
S.  ^  20/40.  Case  of  disdamon,  three  niontliR  aflrr  extraction,  abotrat  ij 
four  days  a  gray,  tiircad^likc  line  [lasting  fniin  the  imDrtiircKaiiul 
ward.  Turbidity  of  vitreoofl  ;  mpsiilnr  woiiml  oocludtti  wiib  gniy  dvjwMi 
hypopyon  filling  ooe-tliird  of  anterior  oliamber.  Orqilual  aliiorplitB-  !■ 
three  weekn  vision  raised  frota  10/200  Wl^ire  the  di«ci«AioR  to  20101-. 
Such  n'|«)rtB  are  very  \'atusb3e.  Dr.  Lyniiin  Wore,  of  Cbiai{>o,  niaf* 
100  extractions,  12  nui^  uoniplicalixl,  4  enmplelr  iailnras,  1  by  |nuio|j 
Riilii^  3  by  irido-c^'cliti:^  tin-  others  good.  Preliminory  iridectom*,  ■ 
week  to  ton  da\'8.     Discisaioa  in  25%  tiiree  to  six  weeks  al)»'r  extrac^'na. 

From  thae  and  ma»p  oOur  rrporiM  tee  mag  put  ilowt\  //■<■  rvnuib  ttf  i 
rati  extraction,  coUrded  Jivm  afne  week*  to  a/etc  years  afigrtht  lyMndN^* 
anavfnuft  lufollotNi:  in  uitcomj>licttte<l  casa,  failurr,  thrc<  prr  <v»t; 
e-rate  remit,  wwm  p^r  cewt ;  gootl  raniif,  nineiy  i>rr  cntt,  ;   in  uU  nt^a  o»  i 
oopur,  failure,  five  per  cent ;  modertdf  rtjnilf^  tai  per  eenL  f  good  r»aH,  > 
Jive  ptT  cad. 
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If  the  casee  are  fullowod  up  for  mure  than  a  few  y«arB,  we  shall  arrivo 
at  totally  different  jwiwiitagi's  of  vUuiil  rmiillf-,  whicli  are  altogctb^r  in 
flivor  of  lliv  aiwt*  in  wliicli  airilpltf  i-xtnirltuii  with  HiibMtiLieut  ilJHciiutioii  nf 
the  secondary  cntaract  had  been  [)erft)riii«I,  ^'^•^y  ortcii  audi  casL-M  have 
come  to  my  iintici-  Trwiii  twu  to  clevfii  your*  aftt-r  tin-  u|H^nili<>n,  with  eyes 
ecarmly  dislinpniiiiliablc  fr»tm  normal  oni^s,  n-itli  unobstructed,  responsive 
pupils,  ck-ar  hat^'ki^roiiiid,  and  gotHl  and  ^iidiiritig  eight.  Tlwre  is  no 
douht  that  ^r^oiis  operalcd  on  for  mtanict  |>oK>^e^  no  Immunity  from  my 
Kyv-dm'iim',  Ixit  ey«A  o|>ern4ed  on  acL-ordin}^  lo  difTereiit  nietliods  aliow  dif- 
fcn'nt  (k-jiriy^  of  rc«istaii(%  to  tho  detoriorating  infliiciiccii  of  age,  worlc, 
wpathcr,  and  ftyrtemlc  diseas«i.  The  eye  miililated  by  an  iridectomy  witb 
its  frequent  roiitnmiiiatiLHini  of  the  corneal  «o»r  by  never  »o  Bitiall  or  in- 
visible portions  of  iria,  capsule,  leus,  and  inflammatory  products  with- 
stands these  influences  less  than  the  eye  after  simple  extraction.  Kven  if 
we  do  not  forg(>t  that  in  ten  per  cent,  of  the  eases  an  iridwlomy  is  indicated 
for  various  iiit fu vorubic  conditions,  that  fiirtluT  iris  prolop^  bus  tu  be 
excised  in  about  ten  per  cent.,  nod  that  in  ether  ten  percent,  tlierc  are  piM- 
terior  syncchifc. — i.r.,  ndhmuns  of  iris  to  the  srar  after  or  without  a  pre- 
ceding iridoclomy, — there  remain  Kcventy  iver  cent,  of  ideal  re<xivery,  and 
the  remaining  thirty  [lem'nt.  arc-  much  in  the  eomc  condition  as  an  equal 
numbrr  of  combinwl  extmrlions.  From  my  own  experience  I  have  loog 
bet-n  forced  to  the  conviction,  whtcb  (In-  adverse  incident  literature  has  not 
shaken,  that  »impfe  atraction  \»  duI  nniy  Uie  beat  bat  aUo  the  Ktfett  operation 
for  ticiule  and  mant/  other  oafxitvets. 


§  IV.  OPERATIONS  ON  THE  CORNEA. 

I.    REMOVAL  OF   THE   SUPEItFICUL    LAVEltS  OP    THE  COKKEA    (aBBASIO 

CORSEj:). 

This  Operation  mnsiats  in  the  scraping  or  shaving  off  of  the  corneal  epi- 
tbelium  and  ttie  acljiicnit  strata  of  tlie  cornea. 

It  is  done  with  a  lataract-knil'e  (Gniffc's  or  BccrV),  ft  Innw-flhapcd  koifc, 
or  any  very  wharp  and  delicate  HcaljH'l.  Its  indiciitiont  arc  infrcipient,  but 
itsccnu  to  me  ihal  they  miglit  Ijc  cxtendKl,     I  liavc  done  it; 

(1)  la  drpoKita  of  drfrrtiil  mbntancm  on  the  cornea,  rsiiecinlly  deposits 
of  oxide  of  Uad,  wliic'h  were  not  mi-e  in  former  years,  when  aqua  pliimbi 
waa  a  favorite  collyrtTim  for  all  kinds  of  i uflammation. 

(2)  In  the  peculiar  dt^generation  of  the  ci.rncal  epithelinni,  which  opaoi- 
fiai  a  horizontal  strip  of  cornm,  soiiielinic?!  in  healthy  but  mostly  in  ehmn- 
iuUly  dimaewl  eyes,  irido-clioruiditis  und  glaui-unia.  It  m  linowu  under  Uic 
natiic  of  clutlk'i  fiiin  or  rthhrm-nhtipi''}  kfrtdilU, 

Ertcutittii  of  the  OpuritHon. — The  eye  \i  auEe»thctitGd  with  cocaine, 
eucaine,  or  holocnine,  hold  firm  with  an  ordinnry  pair  of  fixing  forcepH,  or 
witli  two  of  them,  or  a  doiible-forkefl  opbttialmoi^tat,  a**  great  staidincss 
iij  rc((Uin^l.      I   have  always  done  these   o[>eialion6  tentatively, — namely. 
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I  rrmoved  a  portion  of  the  o|incliv,  and,  if  the  remit  wm  MttsftctarfJ 
ivniovrd  the  iv«t.  I  ktiinhI  or  shaved  nD*  !i  [Mirl  of  che  opadn  fton  (k| 
I»criithory.  Init  rcmovwi  all  tliat  was  in  this  jilaw,  ooc  afnid  of  ibt  i 
of  thr  (U-llfit 

W'Ik'II  tlif  <«iijiinctlva  is  aseptic,  eUan  cornea/  tirjtrim  art  irptaai  i 
no  or  trrj/  lUUe  miat.     The  recover)'  has  been  undisturbctl,  and  mm  ■ 
eume  caius  greally  iiiiiiitived. 


u.  iscisiox,  cuREmyo,  axd  nwi.vPBcnoN   of  ciRcmacstBco 

SEAL   INP'ILTRJVTIOKB. 

Indications. 

This  moie  of  treatmeot  has  a  wide  ran^  of  applicntinn. 

(1)  I'uxhiiea  o/  ilui  cornM,  round  cv  o%-al,  gray  or  vellow  dcfm^  if 
iiiflammatui-y  producu.    They  are  tiiutrli-'  ur  miiltiplu,  phmIhch]  by 
budius,  nmull  injuHui,  or  infcctioD  fnnu  miighboriiig  organn  without  i 
aUe  caiiM  Id  liealtliy  or  dyi«cta»io,  inuAtly  uiiclcuo  people. 

(2j  The  nwiv^ina/,  small,  white  iH/iltratirme,  wbiclt,  if  uacheck«d,4 
and  fbnu  tlie  nrenixntu^,  annular,  jjrvffreamvr  tUeer. 

(3)  The  irregular,  progreanve  inJiHratimts  of  tlin  comcu.  which,  i 
in  or  Dear  the  centre,  sJiow  iu  iliffer«it  places  denser  white  or  }t 
«polH,  Itnou-n  iindi^T  the  iiaiue  of  deudrttic,  flerpigiiioiis.  niaUnal  keralitii' 

(4)  Olhi?rdis^nii»nte,  piim-late  infilUiitiuiiB,  (>\'idciitly  of  UtrtOTlwa', 
gin,  for  ini^taove,  tuberculous  or  tniclioniatou.t. 

Operative  Procedure. — It  is  Usi,  nfter  ihorouxb  local  i 

inci^'  iIk-  itifiltrationA  iHm»ei1idally  in  «isc  llicy  are  pnmnunit  or  sIkivi 
titiot  iDvolwinfnt  of  tlie  adjwviit  cornen,  to  st'tape  them  with  a  fine  i 
ipoon,  nnd  then  disinfect  tbcm  with  liiKtnrc  of  iodiiie,  nitml*  of  sl» 
bMiloride  of  mercury,  ami  the  like.     During  the  last  four  yearn  I 
given  preference  to  tiuctiire  of  iodine,  wliieh  is  easy  to  apply.    A  l«l< 
ab^orbeut  cotton,  wound  on  a  probe  or  n  match,  i&  dipped  in  tinctBici 
iodino,  held  a  few  seconds  in  the  air,  Iheo  pressed    ou  tlii*  iuSltratRl 
ecraiHil  pluCL.-  eillicr  mildly  nud  quickly,  or  id  most  mas=f  Snuty,  and  in 
tmm  three  to  five  wcoade.     The  plane  will  then  show  a  tleprewd,' 
brown  oentrt,  *tiirroiindMl  by  olight  fiiiporfieial  eoloralioo.     As 
ment  I  have  orden^l  instillatinnK  of  boric  acid,  cw  more  often  a  I  tpi 
aoliitioti  of  bichloride  of  n>ercur>'  every  hour  or  two.     One  ajifilkasiai  i 
Dot  cure  the  patient ;  then  the  oauterization  sboold  \>f  rf*pc«te<l  wvcral  ti« 

Our  judgment  of  the  extent  of  the  iufiltratinn  and  the  dt^tlt  si\ 
loss  of  epithelium  and  corneal  stroma  is  much  laoilitatcd  by  ioftiUii;i 
f-em  drops  of  a  two  per  caU,  miution  of  fi'torc«einf^  which  in  from  t«p  »| 
five  minuten  will  mtain   ^rfcn  nil  the  deni>dc<l  uod  iilccroua  in(lltf*ti>flk[ 
As  adjuvanta,  n-n.4bii)g  with  .'MMp,  atropiiH'  instillations,  and  tnourt  bMd 
«ral  tiroes  daily,  with  a  hsiidnge  all  the  time,  vtntl  do  u  great  dml  of  po^  I 

The  reaulia  of  tliie  treatment  are  verr  5ati»faclor\-. 
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III.  CAUTKBIZATIOK. 
The  chemical,  thermic,  or  electric  cautery  serves  a  very  good  pnipose 
Dot  ou)}'  iu  diaeaaes  of  the  cornea,  but  also  in  dimtiste  of  the  conjunctiva, 
tlic  lidit,  tlie  <x>nducting  lacryniat  apparalus,  etc.  It  is  Ufntd  ulaiosl  exclu- 
sively to  <I(.«tr"\-  lissiie  which  is  cither  esuberant,  misjyjaced,  infiltrated 
with  infective  siiljstanoes,  or  tiivadwl  hy  iweuduplajiiiis.  In  many  ca.'ias  our 
object  is  ubtaiDod  with  chcmireils  an  well  da  with  hcjit ;  in  otlicrs  both  have 

Iad%'autage9  and  drsadvaiitagc«. 
The  ehemicai  caitfitics  are  maairold,  either  strong  acids  or  nlkaliM  or 
nits.  Among  the  lutter,  uitrate  of  silvo'r  iu  enUnauoH,  eilber  pure  or 
raitigatnl  with  e(|iinl  or  double  parta  of  nitrate  of  potiw^iiiiii,  b  the  mo6t  aer- 
vifcable,  being  us<hI  In  corneal  ulwre,  iiiHamed  «r  cxiibcruut  coDJunctivie, 
obliteration  of  the  laciyiiial  siu-,  etc. 

I  The  Uicrmo-cautery  16  a  liaiidy  appamtna,  and  ver>'  popular. 
The  (jalmno-caiiterif  is  prc-rerred  by  mont  physicians.  It  requires  an 
electric — cither  iintuersiyti  or  sturage — battery  wilh  a  rhco«tnt.  Where 
electric  light  is  in  tlie  houite,  it  can,  by  means  of  a  trani>f4>i-iner,  be  tined 
for  galvano-cniiten.*,  and  Ih>  connected  wilh  any  windiictor.  Tlie  iiKWt  con- 
venient wny  is  to  txiniiert  the  apjraratiis  with  tlie  stivct  current.  A  Btorage 
batter}'  inserted  into  the  conducting  wire  and  a  stationary  rheostat  secure 
a  permanent  enirrent,  1  have  used  such  an  a|iparatnB  in  ray  office  daily 
thetic  four  years,  and  not  oiia?  Iiaa  it  bwn  out  uf  order. 

The  actual  cautery  slumld  Im  nlway.*  at  huud  where  tlierc  ia  iiti  reliuble 
galvano-mutcry.  It  in  vcr^'  oiuiplc,  consisting  of  a  s]>irit-lamp  and  a  thick 
platinimi  wire  with  a  handle,  uikI  if  thi^  ifhuidd  Iw  mii;laiJ,  a  sqniut-huolt 
nil!  do  Bs  well.  If  the  fi^lvniio-cautcry  is  U>  be  ueed,  we  should  he  caretiil 
not  to  have  too  eirong  n  current,  for  this  may  melt  the  electrode,  and,  ajmit 
from  ilint,  it  is  iinjstly  inadviKihk-  to  hriag  the  hunior  to  a  white  hmt. 

In  using  the  golvano-cautery  the  eye  tihoiild  be  well  anic-thetiBid 
and  held  qiiiet,  the  burner  held  ooH  on  the  place  to  be  cantcriacd ;  then  by 
niakinfr  the  coiinertioii  bring  the  burner  to  a  deop-ivd  heat,  and  ipiickly 
remove  it.  Wc  can  g«>  from  one  place  to  the  other,  but  the  action  should 
not  be  miintciruptedly  contiuned  longer  than  a  few  aeconds,  es|>ee!ally  on 
the  cornea,  on  account  of  the  propagation  of  the  heat  tit  the  aqueou-i  and 
surroundiug  structures,  in  particular  the  iens. 

Indications  of  Cai^eritfitim,  in  Paiikulnr  of  Gafvano-Cav«ia. 
(!)  The  cautery  is  most  extensively  and  very  beucficially  U9cd  in  inff*4ed 
corneai  uk^ra.     It  was  first  triwl  for  thai  puriMJi*  by  Martiuacho,  uf  San 
Fmncisco.'     The  piiblicaliou  of  Gayet,  iu  1877,'  di-cw  geticral  attcution  to 

'  M^nrtiiiachv,  L'lwri  of  the  Comva  Irattvd  W  ilic  Actual  C»uterr,  Pociltc  Uedical 
Ji'Uniul,  ]8*3<  KovFnibcr,  p.  294.  Dc  I'mifilcii  du  mut^n*  acluitl  dang  Im  inalfulifa  du 
yeui.  el  prinoipttletiiciil  daiin  ku  uleOra  d«  la  mjfii&c,  Annitlei  d'ucu1Iit((|uc,  1878,  t.  Ixia. 
p.  21. 

*  Oaret.  CbutiriMtinn  tfcnte  dc  U  corn6o,  GnzotW  if  HApiuui,  1BTT,  No.  l\. 
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tills  moilc  of  tniitnw'nt,  wliieh  has  i)ccoDic  very  ]K>piitnr.  Aitioiir" 
authors  on  this  subject  wt-  uiuy  iiK-iitioii  Dr.  Mifxlcu,  who  in  1384,  ai  Um 
twciitj'-iifth  anniuLl  miftiiig  of  oculisla  at  Heidelberg,  aad  a  year  iat«rtt 
thf  Arckiv  fiir  Awjetihrilkuwle,  JJd.  xlv.  S.  33S,  aud  Bd.  xv.  S.  -105  (Ed^ 
cd.,  Afrhitre  of  OphdwiLmdijyy,  vul.  siv.  pp.  31  ainl  4.')5),  piibliiiheil  ^ 
longer  serk-*  of  w«'l]-«>l>i«<'rv(.*J  ^iu«».  The  pi'wwiil  wnU'r  U  quite  CdnreraBj 
u-itlt  tliU  mode  of  tr('jitineiit,«iid  recommeiidM  it  highly  fur  p\tiitvicu;Jtueia: 
ttiar,  roilPTit,  sei'prnt,  and  dtvprr  rircamfn'nlMvt  puruUnt  inflanimatiofL^  «f  th( 
ooniica,  witiioiit  or  vrith  hY[)opyoii.  We  use,  aucortling  lo  the  (<(>iiditioa  vi 
tlve  iuOhmtioti,  a  |)oiutod  or  a  circular  buraer.  It  ii*  {Mirticularly  to  bi 
meutiom-d  dial  the  iiililtm(<d  t^gi's  of  iho  uh-cT  slionld  be  cautcriz«I.  In 
all  severer  forms  tlw  cauu-riaition  siimihl  be  t>ombiue<l  with  perforation  o( 
Uie  airnea,  which  |)erforation  should  be  kept  opeu  by  a  pnibe  an  lung  M 
tbti  bottom  aod  ed)^  of  the  uWr  sbow  inliltratiou.  More  of  thu  lu-rcaftd 
in  the  diacuseioD  of  Saetiiiitch's  keratotoiny. 

(2)  GulvancHcausiii  ih  exoclieiit  in  destroying  the  inftltratioii  at  the  til 
of  fivKktilar  keraHlia  (the  so-rnlled  freniiliira  scnifulofHim)  ;  further,  w 
Cording  to  Schtder.  the  cr^WTii  that  cajut  tlic  fAeriigium,  if  left  afler  tin 
n:mu\ral  of  the  fleshy  coujunetival  by}>ertro|)liy  encrouchiiig  on  the  rurnca; 
furthermore,  the  remnant»  or  roots  of  jiapitlonuM  and  other  {MeudopUumt  ol 
tlif  coruta.  when  the  (truwlli  in  alw^'iMtl  as  eleaiily  as  the  ojierator  thinks  i| 
]K-nuittsibIe.  For  tlie  former  two  a  rirculiir  burner  i«  sniteil^  for  tl>e  laltel 
a  flat,  iK>-eullcd  Kiirfiiou  burner.  I  have  done  tbia  in  eevcral  cases  in  whi<i 
no  roIn[wc  iias  oocurrod  for  from  five  to  Iwolvo  ywirs.  The  raw  surbol 
and  il8  bordor  lire  Biinply  sliig«d  over  with  the  thiu,  rod-hot  blatle  nf  tb^ 
cautery  (jidckly  but  thorougldy.  It  la  remarkable  bow  liltk*  niiction,  iT 
aiiy,  lotlows  this  protvxliire.  In  one  case  I  (vinteriu^  iu  tliis  wuy  follf 
half  tlie  fturfeci*  ol  the  <.'x>nioa  ;  the  recovery  was  by  repair  of  iilniost  pw 
fe<-tly  imiisjMirent  tissue,  without  any  irritation,  and  tlierc  hoa  beeu_ 
relajwic. 

(3)  In  Ixraioeoniu  my  experienee*  coineides  with  that  of  A. 
and  Tweedy,'  \t'fao  assert  that  no  otiier  treatment  hai^  given  tliem  6tic 
factory  resnlts,  a  Ktatement  which  is  e1»)  endursed  by  Paiias.* 

At  8Nt  I  ii»«kl  a  pohitw!  bnrnw,  and  plereod  the  <y>mea  ftwly.  The  recnvtrr  wij 
todi"ii-<,  hut  tlif  nvult  pvrffwt  and  permnnent.  Tb-Ti  1  mudc  thn  c-aiiteriiMtlon  imr  <•■- 
tii'utly  nnd  iticrriil  the  cornM  to  rlichtlT  litnt  tlio  >ir|iiciiui  did  not  Jet  but  ouumI  iibL  Itai 
tool;  D  lon^pr  tiiiic,  nnd  wiu  Tollov^  in  IVmn  six  to  cigkt  wiwks  by  tbn  fbratatino  •>(  t 
IMXiiIiar-luokiiii;  jcUuwldh  i;4tlar«ct  (tli«  [uitieiit  wiu  f>;uncvii  vcnn  old).  Tbr  woonl' 
hnnlcd  well.  I  ettmcl^d  the  utntnct  1nt*r,  knd  th«  fiyc  hiu  had  good  right  ev«r  lion 
cif;hc  yvnrs,  I  )iuv«  nlwny*  connidtrvd  thli  Gntnnvot  as  di>«  to  Uaa  orvrlMallng  of  IMi 
iu|u«aua  liunicir  iluring  ihi-  rtiuteriintkiD.  Tor  I  hml  m-vtr  teen  Mich  a  pmulbu^JodUai 
cutAnct  Dpurt  (htm  itc  dcvoloping  (n  k  youDg  uiid  lu-uUhy  eve.  m 

'  Knflpp,  Y\^t>  CiUM  of  Evnilooonua  tKutlcd  with  Gnlrftno-CauUfr,  ArcUm  nf 
Opbthnlinolc^,  I61I2,  p-  G40.  I 

*  TninsnctioDBprC^hthiLliiioloKicBlSodelyof  the  t'niud  Kingdom,  January  28,  ISA  ' 
'  TrKUd  liM  iiittlHctLva  dv*  juux,  L  i.  p.  398,  1804. 
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I^ter  I  UKed  ntutiU  buruera,  tlie  tiiix  of  which  were  gcgini^ts  of  ihe 
surface  of  a  sphere,  made  lur  nit:  in  different  etzra  by  E.  11.  Meyrowntz, 
New  Yorli.  (Sol-  Fig,  IS.)  Tlwy  ciin  be  used  also  for  other  aflectioas. 
Th<^j*  UK  applied  cold  to  the  poiot  of  the  cone,  which  is  ahuost 
aUvuvB  Ix'low  thu  cfntre  of  the  cornea,  and  arc  then  made  red- 
hot,  w  af5  to  produuu  u  moi-ktd  eavhax  mid  at  tliu  niuw  time  pcr- 
toratc  the  cornea.  I  have  foiiiid  tliat  without  perfuratiun  I  Umi 
to  repeat  the  cautcnwition  onoe  or  twice,  and  the  corned  did  not 
flatten  well.  Iti  thi^  wny,  iadcpciidently,  I  cnnie  to  the  cou\'io- 
tion  of  Fruivseor  Tweedy,  who  coa;?iden«  the  perforation  essential 

to  811CT!C**, 

The  principle  of  cnring  kemtoconns  by  cauterization  was  tint 
expressed  and  p«t  iii  practice  by  A.  von  Graefe.  The  cone  has 
to  be  destroyed,  and  tJie  subaefiiient  ricatririal  rontraction  will  flatten  the 
corneA.  Graefe's  procedure  \va»  to  ^lice  oiF  a  thtii  layer  of  Uie  [>rutrii^iun 
and  aiuterlzc  the  raw  i>nriace  witJi  the  nitrate  of  lulver  slick.  The  ■•[■eRi- 
tion  vfos  difficult  of  exccutiou,  and  the  results  M-erc  uucertain  in  his  as  well 
as  in  other  haiulM. 

(4)  In  iitfevUtl  i/iouW«,  especially  after  cataract  extracfUn,  as  well  as  in 
corneal  ulcera  infected  by  pnriileiit  conjunotivitiet,  galvano-cauais  liaa  been 
widely  uaed,  and  good  results  have  been  reportpd  to  the  credit  of  this  mode 
of  treatment.  I  have  practisrd  it  reixatedly,  hut  cannut  frt«ly  join  in  its 
pratee.  The  goo<l  rcfiulto  in  cataract  extraction  have  been  ao  uucertuiu 
that  they  were,  tu  say  tlie  least,  paralleled  by  tlioee  of  the  Qon-opettitive 
treatment,  and  when  produced  by  purulent  conjunctivitis  the  cauterization 
seemtd  to  have  no,  at  least  no  demonstrably,  good  efii?ct  on  the  recovery. 
They  d«pcudcd  visibly  ou  the  course  of  the  coujunctivd  disease,  and  the 
mme  tsusc,  infection  and  reinlirtiou  fruni  n  di^ea^od  eonjuncttvu  or  lacrymal 
snc,  Boemed  to  have  been  at  work  in  suppuration  of  the  corneal  section.  I 
do  not  say  that  local  treatment— i^«.,  treatment  dirw'tly  applied  to  the  in- 
fectwl  wound — is  useless ;  but  I  nm  satisfied  tlmt  the  trratmcnt  nf  the  caam  of 
the  infection,  the  conjunctiva  and  Wrjinal  sac,  is  of  pummount  inipui'taucc. 

(5)  Oaivano-cauma  irt  ubccI  with  advantage  in  eonjurtctiral  diMOie,  espe- 
cially for  frtickoma,  where  the  pramiles  are  destroyed  one  by  one;  rather  a 
tcdiouK  process.  Elediotjfuuf  was.  useil  and  recvininended  by  (J.  Lind.'^y 
Johnson,  of  London,  with  good  resultft,  which  have  lieen  confinneil  by 
others  who  tried  his  method  described  in  ttie  ArcJiiiw  of  Ojifitluitmotoffi/, 
vol.  xir.,  1890,  p.  264.  It  eonsi.'itii  in  first  scarifying  the  conjunctiva,  then 
applying  the  clectnHlc  suoccsflivcly  bi  all  disefusnl  ]Hirtfi. 

Galvauo-enusiB  and  prubably  elcctrolvais  are  useful  iu  exubcranl  ffranu- 
latfon-lixauf  of  (ht  (conjunctiva,  eejWHiiall)'  in  litl/cretitons  (or  tuptia)  (if  the  oon- 
jnnctiva,  the  lids,  the  tenr-p:i^«agt«,  and  the  uuhc.  A  li^w  cn^e^of  this  kind 
which  I  have  treated  with  the  galvauOH»ntery  have  been  greatly  benetited. 
I  think  that  a  [M'nnnucut  cure  may  be  obtained  bv  In-atrng  these  cases  thor- 
oughly and  persistently,  as  they  ai-e  local  ailectious,  at  least  tor  a  long  time. 
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(6)  The  galvaiin-tautcrj-  is  uwd  to  obfUerate  the  lacrimal  mtr  ity  dp. 
stixtyiiig  its  inner  wall.  I  Imve  tried  it,  too,  for  this  purpose,  but  prefer 
in  general  chemical  cstustJce  and  in  particular  cases  extirpation.  It  seem 
that  it  ia  ruun?  ilifiictilt  to  destroy  (be  uMe  «xt«ut  of  the  eae  with  the 
cautery  tbuD  M'irh  iiilrate  of  silver  aud  oiIht  cltcmim)  catistka. 

(7)  IMaU  nUtphifloouu  of  the  cttriim  have  bcoii  biirDitl  off  with  the 
gaivano-oiuti^ry.  I  prefer  abscission.  Fijo}ja'  recniniucndtt  tniihioing 
Slid  kemtoplasty.  Small  nn<l  especially  fliit  pi'oiaptea  of  the  tru,  an  well  at 
the  UH(fu/ftr  incareeratimm  of  iris  itflci'  cataract  extratlion,  und  cyHtoid  rear* 
after  extraction  and  iridectomy,  may  be  advant^^eoudy  treated  with  (lie 
golvano-cflutery,  efipf^ially  wlion  tWy  itliow  a  beginning  suppurative  in- 
flammation. AUwuision  and  exdsion  of  these  prohL{Kcs  may  very  well  he 
aMubintd  witli  galvano-oiusis.    I  have  obaervcd  coses  where  destnictioo  of 

til*  eje  bu  been  averted  by  early  interfei-ence  with  these  incnroi-mlioas. 

I 

IT.  PARACENTRBie  (PDNCTIO)  OF  THE  COKNCA.  ^M 

Thin  little  operation  is  made  with  a  eti-aight  or  beiit  lance,  or  with  •  ' 
narrow  or  triangular  cataract- knife.     Pfsmarrcs's  paracentetjis-ncedle,  oon- 
Hi^tiiig  in  a  email  lance  with  a  ouddeu  thichpniog  at  ibp  base  to  prevent 
the  i)o«dle  fruui  (Huivtraliug  too  deeply  iuto  the  auterior  cbuuber,  oo  be 
dispcDSod  will).  ^^ 

Indlcationa.  ^M 

(1)  Mvacuaiion  of  blood  Jrom  the  anterior  chamhtty  mpvoially  aft«r  Inu- 
m»ti!;iti  and  iridectomy  for  jjtaiit.'oma.     lilood  in  the  nnlcrior  otiamber  a 
somctim'^  slow  to  absorb,  and  bi-cuuii«  dark  and  irritant  eveu  in  eyed  u^ 
predi»poeed  to  glaiiooma.     In  audi  aum^  puracc-utesia  is  vcr}'  beneficial.   ^H 

(2)  In  accuratilatioiH!  of  piu*  i»  th*-  nntm(»-  cfiam//fr  tlie  panicttnK^i*  ' 
through  tlie  cornea)  ulcer  or  (lo^  good)  at  nnothir,  somewhat  lower,  plM^ 
is  useiiil.  ^M 

(3)  In  irUi/i  ecrwa,  capcciolly  when  there  ia  increased  eyeball  tension,  it 
frequently  does  good  Bervice.  ^^ 

(4)  In  certain  caseA  of  fflawoma  it  is  a  tLsnful  jmlltative.  ^H 

(5)  In  swelling  ufllio  lensafterdisei^sion  or  an  iuiur>- it  at  onoe  relieves 
the  symptoms,  an<l  if  repeated  hasteuB  the  alworption  of  cataract. 

Technic. — TIk-  eye  Ifolng  (Nxoinixed,  and  the  p«ti<.-fit'»  b«id  fccjX 
steady  in  a  nx^liniug  position,  the  operator  fixes  the  eyeball  with  one  hand 
and  thrusts  the  knife  through  the  cornea  with  the  oilier.  The  puucture 
fibonld  be  fitim  two  to  four  niiltinictmi  lu»gt  two  to  three  millimelrea  froin 
the  limbiu),  unless  an  tdcer  requires  another  location.  The  Bi^ueous  taaj 
be  evacuated  wliile  tilowly  witlidrawing  tlio  knife  and  prcMiDg  on  the  pcA- 


t«nor  lip  of  the  litllt^  wound,  or  the  wound  is  held  open  with  a  probe. 

There  art-  nu  uLindeot^  during  a  carefully  executed  paiurcntcsis.    'ii| 
object  of  the  o|>enitiui) — the  evectiatton  of  blood  and  pas — may  not  always 


•  E.  ¥aelm,  Cher  KentupluUk,  Wiener  kUnlw)he  Wwbenidirift,  ISM.  ilr. 
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be  obtniocd,  \u  uhieti  case  n  lai^r  opcniog  should  be  made,  or  eorao  otlicr 
trcalineut  resorted  to. 


I 


I 


) 


V.    KERATOTOMY  OP  SAEMiaCH. 

Wo  do  Dot  here  consider  inriKioiui  into  the  mriim  as  a  Rtcp  in  nther 
0|)(.'rHtiotiii,  for  iiiMancc,  in  catunict  extraction,  removal  of  fonrign  bodice 
from  Uie  anterior  olmmber,  and  the  like,  but  that  kind  which  i*rofp«sor 
Saemisoh,  of  Roiin,  in  1870.  reeomraGndcd  for  tho  treatment  of  a  very  dan- 
gerous kind  «f  wnieol  ulwr,'  wliioh  is  oliannrterized  by  itff  teodfaify  to  erwp 
from  ita  original,  moiitly  ti-ntrally  or  slightly  iufonurly  situnkd,  fuciis  in 
different  directioii'i  over  the  coniwi,  i^urntiiiKli*d  by  an  (■K-viiU-d  iKirdcr,  in- 
filtrated like  its  bottom,  frequently  atoomjMmiwl  by  hyjiojiyoH,  showing  a 
great  tt-ndency  to  destroy  the  cornea,  enil  not  infrpqurntly  the  eye  The 
operation  consists  in  a  alHthig  of  the  twiira  tkrongh  and  bctjnnd  the  ulca: 
A  narrow  knife  (Gi-aefe'a)  is  tliruH  one  or  two  millimelr*'!*  tbi-oiigh  tli««dge 
of  the  ulcer,  jiutwci:!  tbrougli  th«  anterior  clianiber,  and  through  the  boi-der 
of  tho  ulcer  on  tho  »idc  opposite  to  its  ctitmitce.  The  beek  of  the  knife  is 
turn«i  lo  the  iris  and  lens,  and  the  knife  tarried  carefully  tliroiigh  the 
cbomlxT  and  slowly  out.  Rarely  is  there  hemorrhage  into  the  anterior 
chamlwr,  and  the  tiypopyoD  is  removed  in  most  caaeB. 

The  operation  is  indicated,  aecording  to  Saeniisch,  only  in  th*  severer 
cases,  bnt  in  tliese  yiehlfj  bt-tter  results  than  the  other  model  of  treatment, 
— namely,  the  rnild  traitmerU,  consistitig  ui  inattllatioDS  of  atropine,  poul- 
tices, compreawve  iiondagee,  boric  acid  instillations,  slitting  of  the  upper 
cannlionlns,  and  fraineot  expression  of  tlie  sac  ia  simultaneous  dacrj-ocys- 
tilis,  and  the  aiiw/fVr  trtatmrui,  muaisting  in  cauterizing  and  Klerilizing  the 
ulcer  and  itii  border,  as  douo  by  Pukala,  de  Wt-ckcr,  Schiote-Gcmuseus, 
etc.  According  to  a  recently  published  monograph  on  "  The  Ti-oalmont 
of  the  Ulcus  CortiMe  Sorpena  at  Soemiseh's  Clinic,"  by  Dr.  R*inet  SchmitZj 
a^istant  to  the  ctinie,'  there  have  been  treated  during  the  last  seven  years 
two  hundri^il  and  sixty-one  patients  for  ulcus  comeie  serpens,  bA%  of  the 
whole  niiinbci' of  <-linical  palieiit^.  If  the  nicer  did  not  improve  in  from 
one  Uy  tJiree  days  of  hospital  trmtment,  the  keratotomy  was  made.  The 
extent  of  the  ulwr  in  which  the  oppration  was  eonsiderpfl  to  lie  indicated 
varied  from  three  to  seven  millimetres ;  at  an  average  it  was  Jive  milli- 
metres. All  operative  treatment  wns  omitte<)  if  the  nicer  occupied  almost 
the  entire  cornea.  After  the  operation  the  eye  was  bandaged  and  (he 
putient  kept  id  betl.  Atmpine  was  in^tillei),  the  eye  carefully  cleansed, 
and  if  the  ulotir,  lapccially  its  raised  wIgcM,  did  not  Khow  a  oontintionn 
Improvement,  tho  wound  was  rcojicnod  with  n  Weber  canal  ion  lus-knife 
everj-  day  or  every  few  dayf  until  the  ulc«r  cleaned  itself  and  the  inflam- 
mntiun  subsided.     The  present  writer  has  a  good  deal  of  exporieneo  in 


'  SsomiKli,  Dnn  Ulcus  Cornea;  Scrpeiu  und  Bciae  Babtindlung,  Uonn,  1670. 
>  Boau,  1697. 
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Uinc  cooes,  and  can  onlr  agree  vritli  the  alatcznvnt  of  fWrniicb  tbi, 
whcn-as  the  milder  cases  do  well  un<l4.T  tlie  {iisiuloctaut  ni-tltods,  tbcR  a 
no  U-tter  mtide  of  troattncDt  for  tlie  Mverer  forms  than  tlte  kvnbsttmf, 
with  rpi»fiit«l  nii|»piiiiig8  of  the  iiictson  if  it  doses  prenialuHr.  TW 
method  In  in  Imrmutir  with  tlic  [>riiici{>lcs  uf  modcru  eurgvn'.  Uivcmt 
to  the  infective  iiiati^-riitl  I>v  tl>o  iiM'ision,  keep  tliv  cimniiel  fra-  liv  nopoiini 
Uie  €ut,  and  disinfect  and  dmin  the  rcgioa  of  tlie  wound:  the  btkr  it 
effected  by  the  conslaot  oiilHon'  of  ar|iu>oiis  htinior.  The  most  inpoRW 
point  111  tiie  treamieni  id  the  free  division  nf  the  iiifiltrattxl  bordcrof  tbt 
iilwr;  in  it  the  infective  material  is  bea)>ed  up.  If  in  a  «*c  the  ke«hi- 
otuy  win*  iii!4iiflii'ient,  it  should,  as  ia  inaufficieDt  comeni  Mi-tiitn  in  ottitel 
cxtmrtion,  at  <iiire  1»  inereased  by  Stevens's  wuBBors.  Dr.  R.  Sdidu 
gives  the  rcsnlte  of  the  12B  casca  trealciJ  at  Sitemiitch*8  clinic  by  keraloiiOT 
diirint;  the  Inst  seven  and  a  half  years  as  dl  recoveries,  6%  of  total  lnK>«u 
or  nnterior  phtbisia,  and  3^  of  pauopkllwlmitis,  which  is  very  aatisittUtr 
in  90  grave  a  dtaease  as  th«  ou«  under  oousideration.  It  is  not  t*  kr 
omitted,  however,  tiiat  kerutototny  givc«  rue  tu  mare  or  Iom  eitCBiiirtiD* 
teriur  syttechia),  aud  uoca^iuaally  to  glauvoma. 

VI.  OPBRATIOX  FOB  CORXEAI.  STAPBYI>01U. 

A.  Partial  SfapAytoma.— If  the  protnision  is  »iualt  aad  recent,  iwffc 
incision  and  ocnltiaian  of  the  eye  may  produce  a  ]M>nnnM«'n(  rwovety.  If 
it  faile,  an  irUicetomy  Bhotdd  lie  made,  by  which,  according  to  many  miifc 
and  rewnt  writers  (Beer,  Kosas,  ITimly,  A.  von  Gmefe,  Arlt),  Dotonhn 
impn>veiueitt  of  sight  but  also  the  flattcniug  of  the  protnisiun  may  Iwob- 
lained.  Cheltiis,  Sr.,' saya,  "  Iridectomy  converts  partial  staphylocaa  irio  ^ 
a  simpk  iiyne<>hia,  and  prevents  iU  further  development." 

T)e  AVeckcr  and  others  have  reiuuvut  partial  staphyloma  nilli  the  rot- 
neal  trephine. 

Af>Mr!»tion  is  the  simplest  mirUtod  of  pnrlial  itaphyloma.  Utider  kiol 
anieethesi'a  half  the  protrusion  is  dctachol  from  its  base  by  an  iocistoo  vt^ 
a  narrow  knife,  and  ttie  other  half  removed  with  furcejw  niHl  aaaniL 
Sutures  m-ed  not  be  applied,  but  the  eye  should  be  kept  clowd  Dod  ik 
patient  remain  in  bed  u  few  dnys. 

Kxei^on  of  Iht  protrumon  and  it»  ccnnfcHon*  ifith  th^  oomta,  iria,  ni  | 
eHiary  bfxij/,  combitied  teith  jwi/p«no-oou*M  of  0\t.  tetmndj  m  tlic  proper  tml- 
ment  for  the  [tanJal  staphylnmna  at  the  periphery  of  tlie  cornea,  a»  tli 
often  occur  afler  iujurii.'^  and  opcrstlont»  on  (he  eye.  Corneal  fiitalivi 
lacunar  or  cy--<toid  scars,  widi  incarceration  of  tlie  iris,  fiirm  th*^  indnatioH 
of  the  nbnvn  operation.'  I  have  seen  Professor  Panas  perform  tliis  appir- 
ently  hold  operation  in  a  moxt  tlioroiigh  ninnmr,  and  have  ftipoe  d<x>r  i( 
myself,  with  oo  appreciable  j-eaction  and  widi  gi»od  pcrmaaent  i«iiIl 

>  Die  Supli,rli>ii]e  der  Bomluilt,  Bridtlbti]^,  184!,  S.  4B. 

*  H«e  CxHriiink,  Cbn  cyiten>nl|[e  Hdhlen  In  Uurubuutiurbcn,    Ardtir  SaO^iM- 
iDologic,  tiivi.  %  S.  148. 
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B.  Totai  Oomeal  Staphyloma. — Ttio  following  ojienitions  may  be  prac- 
tised. 

(1)  Kttchlcr'a  operation  ia  u  proper  aud  efficient  measure  to  prevent  lh« 
<lev<-]opRi«tit  of  stapli/loma.  Wlien  in  sloiigliing  of  the  oomca  from  pur- 
ulent wnjiintrtivitis  or  -ithcr  caiiMS  the  iris  and  ekatpidal  tii^iii'  hf^u  t6 
prutrndo  ami  sight.  *vii»  hopeltssly  Uist,  I  saw  A.  von  Urut-lL-  *-iin  a  cola- 
ract-kni/f  (hr^uffk  Uit  protrusion  Jrom  Ua  tcmporui  to  thx  ncual  Itordfr  o/  the 
cornea,  apVU  lU  capsaJf,  and  Id  Ihe  Utut  out  according  to  Kru-Jilcr.  l*ii<lcr 
the  saoie  circuiuHtancei  I  have  don**  thin  operation  not  iiifroqiiently,  nnd  ran 
confidently  Kfoniint'iiil  it.  It  does  Di>t  favor  but  mtlitr  tends  lo  prevent 
tilt!  dcvddpnii-ot  of  |ianuphthaloiitiB,  ahridges  the  murac  of  Uic  dieeose,  tmd 
wmnionly  l«ivoj  the  cvL-hull  uncbaoged  Jn  size,  and  the  coniw  replaced  hf 
a  Bat  IcMciDmu. 

In  the  cluneal  amputafion  of  ^pfiiftoma,  aocording  to  Beer,  the  lower 
half  of  tJie  protrusion  in  detached  with  a  cataract-knife,  the  upjier  mted 
with  f<frix>[M*  and  ctit  off  with  i«ci.'«^>n4.  The  l«Qit  shnuld  he  let  out  ilIUt 
0]>ciiiDg  the  fiiitcrior  eapside.  Both  eyes  are  kept  clo«ied  for  two  or  three 
days,  nnd  tlie  eye  ojwmtod  on  for  about  a  week.  The  jwlieut  has  to  be 
kept  in  bed  as  if  he  hud  lieeii  operated  on  for  oataract.  I  liavu  i)erlbrmed 
this  opcratjoD  often  in  previous  years,  and  occasionally  perform  it  iftill  to 
show  my  pupils  how  readily  and  smooihly  under  ordinary  iKcptic  prewni- 
ttona  HHch  an  extenHive  wnnnd  of  the  eye  liraln.  liwr  sayH,'  "  Thns  lar 
I  have  made  thia  ojipration  one  hundred  and  two  tinier,  and  only  three 
times  the  eye  was  lost  by  suppuration."  Strings  of  connective  tissue  run 
over  tlic  wuntid,  multiply,  broaden,  tiuito,  and  gmdiially  dose  the  wound 
with  a  white,  nnyii-Iding  sear. 

(2)  OritcJteU'K  OprnitioH. — In  order  to  protect  better  the  interior  of  the 
eye,  fjrL-urge  Criteht'lt '  dotxti  the  wound  with  euturof,  IJefore  he  inciwd  the 
stajihyktma  he-  pas»c<l  four  iT  five  long,  curved  needles  provided  with  silk 
threads  through  the  anterior  part  of  tiie  globe,  introdncing  them  through 
the  npper  part  of  the  w'lerotie  and  pushing  thvni  through  ihe  vitreous  cham- 
her  behind  thv  tenfl  and  throngh  the  lower  part  of  the  i<vlerotic,  ieaviag 
them  in  the  eye  when  their  puiutn  had  protriidM  four  or  five  niillimetren 
beyond  the  anrfavenf  the  sclerotic.  He  then  nlwisetl  the  stnphylomn,  divw 
the  needlcM  out,  and  tied  the  threads  mi  tin  tn  Anup  tite  wound.  Tlie  HUttirci 
were  usually  left  in  for  from  two  to  throe  weeks.  At  the  time  of  the  pub- 
Ii<»t)on  C'rit«-hctl  liad  (>erformcd  the  ojieration  about  thirty  times;  sup- 
pumtioii  tieoiirred  in  four  eases. 

(3)  K'Uipp'a  Opa-alion, — In  order  t<»  avoid  jn>«iing  needli«  and  thn?uds 
through  the  luteriur  of  tlie  vye,  partit^ularly  through  tiic  ciliary  lioily,  ttie 
pr»ent  writiT  flowed  the  wound  by  external  riiitaree,  and  published  his 
metbtxl  in  18ft8.'     Before  tlio  staphyloma  is  abscised,  a  curved  needle  i* 

*  Aril,  Opertlkinilehrp.  Oni«ftstMemkvli'«  U&iitlinicli,  fid.  iti.  S-  276. 
*Rojwl  London  UpbtbiLtmic  Uwpiut  EcporU,  vol.  iv.  p.  1,  1863. 

*  ArchiT  nr  OphlbBlmQluglv,  Bd.  %xv.  I,  ^.  ST8. 
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puBed  through  the  conjiinrltvA  aod  the  outer  Uyors  of  the  solcrotic  fmi 
the  tipper  end  of  the  vertical  nieridinn  (Fific-  '-^O,  b)  lour  niillinietres  behioil 

ibe  liDibus,  about  four  millinieirei  Ua- 
poralty,  being  drawn  out  und  r»-«iM 
Itelovr  tlio  oorn<«  (<■/),  und  piiK^xl  tht 
tliet-unjiiiKrtiviiand  tlii'HU|>erlicial 
of  the  sclera  in  Uie  nruc  way  as  Blxn'e 
tbe  cornea,  only  in  i\\v  in wrst- direction, 
coming  out  in  tlic  lowi-r  |)orti«n  of  the 
vertipa]  meridian.  The  iiecdW  w  th«i 
removed,  but  the  thread  lef\  in  poattoa 
so  that  both  its  ends  and  a  toop  i/)  be- 
tween them  are  placed  ou  th«  temple. 
AiiotlKM'  thmed  i%  Byniniftrically  ap- 

AlMclMlan  of  Mipbrlom*.  «|iti  clcnira  o(   plje,!  H)  thc  lUIBsl   widc  of  tllC  cpiftcJcil. 
the  wiiuni]   by  ctlerual   i,><]l«ri>«uu]uucUv*l)    ',,,  ,     ,  ,      ,  ■       ■      i  i 

iniuKik  ^  "^  ^apbyloma  is  thcD  sbisciM-d  iuxnra< 

ing  io  Beer  (Fig.  20,  ah).  The  I«»-  » 
lot  out  and  the  sutures  arp  tied.  The  ends  of  \\w  teinjvjml  thrt^  stv  dnvn 
nasally  until  the  loop  is  converted  into  a  straight  liue  and  the  upper  and 
lower  lips  of  thc  tcni|K>ml  eidv  of  thv  woimd  mvot.  The  same  is  then 
done  witli  thc  nniwl  thnwd.  It  la  seen  thai  in  lliia  vruy  the  wotmd  \*  r-loted 
hy  four  vertical  threads,  i?«ch  loop  ai?tiiig  ae  a  suture.  When  the  sutura 
are  tightly  united  the  surface  of  the  wound  is  no  longer  rectiliDcar,  boi 
more  or  lev  puckered,  like  the  mouth  of  a  purse.  Tlie  woiiud  doeeai  per- 
fectly. An  onlinar^'  hmidnge  is  applies!,  and  the  |)atieat  put  to  bed 
few  days.     The  healing  in  generally  uiidislurltftL 

The  wound  can,  of  course,  olso  he  rl<RNKl  by  fbtir  vcrtiml  sutum, 
eaiJ  in  my  first  puhlication  (I.  c,  p.  27), 

(4)  Dr  Weekfr'n  operation '  ounaieis  in  covering  the  delect  teiik  conjime- 
tha  by  a  pur»e-«tnnf/  sulitrf.    He  detaches  tlie  (wojunctiva  round  the  staphy*  ^ 
loma,  and  difsecls  it  from  the  sclerotic  towards  and  uear  thc  equator. 
Ih'  |>adiivi)  a  thread  through  tlic  free  margin  und  tied  it. 

(5)  BntdmeU  Carla'ti  ojierution  '  covers  the  defert  hy  dctM-hing  the 
temlnns  of  the  fourrtraight  muscles  from  the  sclerotic  ami  uniting  by  «- 
gut  sutures  the  exti^roal  rectus  with  tlie  internal  and  tlie  HUperlor  witlt  the  in- 
ferior. The  ooujunctiva  isdrawn  over  tlu'in  and  united  by  fonr  silk  sutuns 
ID  a  vertical  line.  He  was  led  to  the  device  of  this  operation  by  the  oheer> 
vntion  of  a  ciiso  of  aympathf^tif  ophthalmia  after  n  Critehett  c>i>eration. 

(6)  Paiiaf  *  abscises  the  prntrii-iiini  jitul  chwes  iJie  defix-t  hy  four  BUt 
IMssed  through  thc  sclerotic  und  conjimctiva  from  within  outward. 
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>  De  Wecker,  Aiinales  d'ooiiliitiqusi,  Ixlx.  A),  1878,  and  Obinitigri*  oeulaln,  inX 
p.  I8S. 

'  Bmilenell  Carter,  On  nn  Impiuved  Hetbod  of  AbidMlon  of  th«  Aatntor  Portiua  it 
the  K.r«biill.  TniiMclion*  uf  thb  UvdibO-Cluniruio*!  Sodirtjr,  London,  IBTB,  p.  198. 
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(7)  CHjrmak  '  nUo  advias  to  unite  the  scleral  lips  of  tlio  Wrtiind  Ijv-  from 
f'uiir  lo  gjx  verticiU  cntgiit  liiitnrra  aiKl  rover  th^m  with  conjuucliva  by  «ilk 
auturee.  All  tliese  operations  have  fur  their  object  Ut  prepaid  the  eye  \u  Uie 
best  way  for  the  pi-othetiis  of  an  artificial  eye.  There  is  no  doubt  that  they 
fiirnish  a  Ix-tter  >;liin]p  than  all  the  otlier  methoflt), — ciiiiohntmn,  ovtiwwr- 
atioi),  and  inipluiilatiun  of  a  gltus  or  nietal  lm(l.  The  latter  caii  hardly 
att  yet  t>c  eousldcrcd  to  yield  iwrmaiicutly  good  re»iitt8.  Usually  Ibreiga 
bodies  of  that  size  will  wuric  out  NMitu-r  or  Inter. 

A  noteworthy  dccidfiU  during  the  i^tnphyloina  oporatioD  is  iiitra-oeular 
beiDorrliage,  to  which  (.-yc-i  witli  secondary  glauoonia,  from  which  ^taphylo- 
niatuiia  eyes  frequently  i<titrer,  ure  predisposed.  This  iDtra-ooular  hi.-iii<jr- 
rhnge  tlirows  the  vitrcoti>f  out  and  the  retina  and  choroid  into  the  \voiirid. 
Tbe  eycbull.  iiDilcr  excruciating  ]iain,  sliriukti  by  9i\\)se(\ueat  panop/tOial- 
mit'is  unless  it  is  eiineleated  at  oiirt*, 

I  should  uut  omit  to  mention  my  belief  that  no  staphyloma  operation 
is  absolutely  devoid  of  the  danger  of  awakening  sympathetic  ophthalmia, 
though  I  have  never  met  with  a  case  in  ray  own  practice.  Two  of  the 
eyes  on  nhidi  I  had  performed  a  f;tjiphyloiiia  o|3fnitioii  tii  former  yeant 
beoiine  tcmler  mid  tnniblesome  a  number  of  years  later,  uu  awouut  of 
which  I  tJiotigbt  it  prudent  to  enucleate  them.  Puna«'  mnya  that  a  staphy- 
loma operation  according  to  Crit^'bett,  if  made  before  the  insertion  of  the 
iris,  is  coDoectfed  with  no  danger  either  immediate  or  subuequent.  1  lliink 
that  the  farther  removed  from  the  irl^  and  eiliar>'  btxly  the  woimd  and  tlie 
siitiiri'^  are  held,  the  safer  is  the  jwdeiit  fnini  irldo^etilis  in  both  eyre.  For 
thiit  rea]H>n  T  make  the  oi>enitio]i  of  ntapliyloma  only  in  oyeH  tliat  tdion-  no 
tendency  towards  irido-ryclitis,  and  nmong  the  ap«ratiou8  I  prefer  Ihuso  that 
Eccure  the  smoothest  recovery  and  keep  away  from  iris  aud  ciliary  body. 


VII.    KERATOPLASTY. 

The  txses  of  total  teutnma  with  good  perception  of  light  have  $tirau- 
lateil  many  a  good  Burgeon  to  remove  a  portion  of  the  ."Oir  and  rrplace  it 
by  a  transparent  substance.  -\s  such,  a  disk  of  glass  was  used  by  Nuas- 
baum,  in  1856.  It  healed  in  and  gave  the  person  a  modicum  of  vision  for 
a  short  time,  then  it  incrustwi  and  was  caet  off.  Simitar  e.\|)erinieutB  made 
before  and  after  Nnssbainu  iiiid  ibe  same  fate,  and  arv,  it  seems,  definitively 
given  iiji. 

Tlie  tmit»]>luntalion  of  oorneu  from  animal  or  man  ha»  hail  a  more  cx- 
tcnsi^'c  trial  from  Reiaingcr,  1824.  to  1888,  since  which  latter  date  it  Iia.s 
been  very  little  heard  of.  These  experiments  have  proved  that  transj)laiiled 
disks  of  cornea  enii  Ix^  inserted  into  healthy  eyes  of  animals,  lake  root,  and 
Kmaln  jK^rft-etly  traiiAjiarent  for  a  time,  of  whieli,  in  experiments  of  J)r, 
S^lex  on  dogs,  1  have  eonvinoed  myself.     How  long  they  remain  traus- 


>  Die  augeDanlliclieD  Operetionen,  t890.  S.  U13. 
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parent  I  know  not.  lu  inun  tlic  oiiprations  of  ProioKor  vun  Hip|wl  ban 
been  tli«  most  Miccpssriil.  or  mtber  have  hepa  less  impnon-wful  tha  ^k^ 
oUivre.  At  tlie  HoidvlU-rs  Opiiliialmwiogical  Sot-ietv  in  J887  he  fboimli 
p«ti<.iit  oil  u-hom  he  had  nta<]e  a  keratoplasty  about  a  year  previoualr.  Tlu 
implanted  piixx'  vmn  tilill  tolerably  tniiiB(>aront,  and  the  pntieni  IndoMfU 
si|>ht.  How  h>ng  he  enjoyed  i<  I  do  not  k»ow.  Tbe  (i|H!raii«i  ti  at 
iudicat^  in  total  Icucoma,  nur  in  purtiiil  Icucomu  wlii-u  thv  pcripboyvf 
the  eomen  is  •iuffideiitly  ch^u-  to  admit  nf  »n  anifioial  fvitpil,  mtr  la  it  in- 
dicated if  tli«  oentral  oimcity  oooipi<^  the  whole  thickness  of  tb^  mwonI 
substiince.  'V\m  limits  ttie  applirabilitr  of  the  opct-atiim  td  vkt  li*i 
coHiv,  uud  1  am  not  iuforuied  that  ))cm)aDi-ntly  av-ailaldc  «ght  bu  bm 
obtained  in  any.  The  ex|»erinfieut8  oiid  <>|H-raiionH  uf  von  Hi[ip<4  and  snrr 
otbcr»  dt-w-rvv  nil  [irai^  afl  to  ingenuity  and  j>cr»cvpnin<-c.  Itiuu^  llir 
prtctioil  iTSiilts  have  been  meagre.  If  even  n  lcniporar>-  suoeen,  owM 
vision  for  twme  yoan?,  ooiild  be  cxprctrd,  the  operation  would  go  oot  of  lb 
laboratory  into  the  praclioc  of  ophthalmology. 

The  operation  is  done  in  the  following  way.  With  a  cental  ti«> 
phiiie,  turned  eilUi'r  with  the  hsitid  (Bowman)  or  with  a  spring  (von  HipftI). 
a  piece  not  exceeding  Bve  milUnK-trcs  in  diameter  tt^  piinrlml  out  of  ibf 
vrholc  tbickneee  of  thu  comea,  and  a  corrc^pondtof;  piece  frota  anothir 
eornca  is  iiiaertcd  into  the  defect,  1  f  only  the  anterior  layent  are  lu  t»  r- 
moved,  a  trcpliine  incision  is  made  through  them,  and  the  disk  seitti  vVk 
delicate  forceps  ami  exsected  with  u  bc'nt  lauct>-ahai>ed  knife.  A  ^imiln 
disk  from  another  vyv  is  then  implanted.  Xu  BUturiiig.  The  cyn  at 
kept  closed  hy  landiij^M  for  several  diiyc  FordetniU  the-  reader  is  refrmd 
to  nn  GSlensive  preftentati.m  of  this  siibjert  in  Cwrmak's  book,  "  Tbe()[i- 
thalmic  0|)erationV  Viwina,  1896,  p.  614,  etc. 

Tin.  TIIANSPLANTATIOS  OF  OOSJUNCTrVA  TO  THE  OORKBA. 

Seholer,  io  the  anniml  report  of  ht»  clinic  for  1877,'  reoominMMb  iht 
trail spUintutiuu  of  {wdunvuhited  conjunctival  fln{M  tnr  prrforating  and  •>»■ 
jtcr/anUing  iii/ocr«,  ffapittg  tcounds  (with  or  without  pirulapeo  of  the  iiitli 
JSithilat,  ryHoid  tears,  ai»d  Maph^lomoM  of  the  cm-nra. 

Kuhnt'  ha»  tmtisplnntei)  unpe<]uiicula(ed  flaps  of  oonjtiucTtivii  no  uiw* 
of  ihermmea  which  ho  had  ean'fiilly  I'lcan^cd  before.  He  found  tJuUllMT 
cured  the  ulcers  rapidly  and  pn>i'enled  pndup«<;  of  the  iris  as  well  as  ojao- 
ties  of  die  oom«i.  He  also'  has  covered  jxriphcric  ulrers  of  the  cmtw 
with  flaps  from  the  adjacent  conjimctivn.  The  flaps,  which  hav*  a  yr&A 
and  are  lari^er  than  Ibe  ulcer,  are  pree^d  on  tlie  uloer  with  a  spatah.    IV 

•  8co  iiI«o  SrhAliT,  tVbtr  im  PlwT-giiini  voa  OoaJtmctlTkllappMi,  BerihMr  UdM* 
WothMwhrift,  sivi..  1877. 

*  Bcriuhl  ubvr  <liif  sicbxohnlA  T«n«ininli)ng  d«r  ophttttloiologiichen  OuMilWIitH 
HcidtibTK.  16«S,».  -n^. 

■Kuhrit,  Vor(chlB(ti.-icie<nC4)eii  WegMXUr  Behind  tang  6»wtt»tr  Forown  txb  tJw— 1 
gwchwuirn,  Wi<*bu'lt;ii,  1884. 


{ 


OPBRATIOS8  imUALLY   PERrORMED   IH  BYE-STTROEnY. 


I 


I 


e}*e  is  ke])t  closed  with  a  bandagt^  for  tlire«  days.     Botli  ScKolt-r  and  Kiitint 
atttcrt  that  tha  {niii  cc-a^H  vi>ry  iuh)ii  after  t]u>  transiiUiittutioii. 

Da  (tamu  I'lnto'  proiKKScs  to  done  tb*  wound,  att*'r  altscisiion  nf  pn»- 
bpsed  iris,  wttti  a  vunjutK-tivid  Dap  witliuut  tt  ptdlvlc.  Tlic  flup  U  pit.'ssed 
with  a  blunt  |in)bo  into  tlit  wonnil,  itii  niw  surface  toucliiiig  ttic  wound. 

With  all  tboBo  opcratioos  ]  Imve  iio  ptTsoiial  experience.  Knowing 
that  conieul  wouuds  (even  with  prulapse  of  the  Iris)  aa  wdl  as  aclcral 
wouudij  tisualt.v  hml  scuootlily  wlieu  the  patient's  eyes  are  kept  qiu«t,  I 
liav«  been  in  thi.-  haLiit  of  tn^tiitg  them  ex{»e«tautly  in  tiie  majority  of 
case^  An  n^wplic  eonu>al  nXver,  I  think,  i\e&h  no  onjntictii'al  Hap  to 
rer  it.  and  whether  it  in  prudent  to  i-over  an  inletrt«i  ulcir,  liowever 
irefully  aterili^ed,  haa  to  luy  mind  to  be  proved  by  further  clinical  olwcr- 
vation,  attliougb  1^  Weiss'  aiwerts  ttiat  such  mit^iviDgs  have  proved  uu- 
founded. 

IX.  TATTOOING  OP  THE  CORKEA. 

The  origin  of  this  procedure  to  wnoeal  corneal  opaeities  is  old.'  Galen 
treated  them  with  tannate  of  iron.  In  modern  tiuieH  it  n'aa  iiitnithicMl 
chiefly  by  de  Wccker.*  Alt*  ami  Ilirechber^*  have  (buud  that  tbc  pig<- 
meiit  aociimulates  only  in  the  anterior  tavers  of  the  c-omea,  i.e.,  in  the 
deeper  epithelial  stratum,  but  diiefty  in  tho  »iii{)ertioial  layers  of  the  (ttroma. 
The  grains  are  located  iu  the  interfibrillar  »pa«»,  in  the  fixed  and  movable 
tells,  and  iii  the  walls  and  the  endothelium  of  the  vcaucls.  Pigmented 
thrombi  have  Ut'it  fminil  in  siidi  ve^els. 

The  oixration  in  anitable  only  in  old  leiioomiw  of  unirritable  oy«. 

Technic. — The  l)e«t  mibslancv  is  India  ink,  which  dhould  first  Iw 
tG&t«xl  uu  eyod  of  rabbits  for  it«  hurniU-eeuLaa.  It  ahould  be  sterilized  and 
rubbed  up  to  an  oily  conei^euce  in  a  Bterilized  ranrtar.  The  eye  mu!*!  Ijc 
free  from  irritation  and  ihc  cuiiiuiictiva  asciplie.  At  fiput  the  ink  was  intro- 
duced obliquely  into  the  curnoa  by  a  rjrooveil  ntcdh;  many  tiinia  at  tin-  same 
vifting.  To  pri.Klnec  n  sutlf^faotory  etTwt  the  pi^ucut  wa»  dcpt^tsited  in 
short  line».  The  opcnition  liad  to  Ix;  re^wat-tl  -^I'vernl  timw  at  au  intor\-al  of 
one  or  several  weeks.  At  present  a  peneil  of  from /om' to  ci/fftl  i-rm»rl  ve&tle^ 
is  useil.  The  wrnca  is  well  sterilized,  and  the  eye  f^leadietl  with  a  fun-eps 
the  prongs  of  which  are  covei*ed  with  hard  rubber  or  bone  to  prevent  teor- 
ing,  which  would  slain  the  fickrotic.  The  needles  ore  thrust  oMiqiiely  into 
the  eomea  a  great  nmuy  times,  so  aa  to  destroy  the  epitlielium  cnmplctcly 


■On  tht  TKAUhcnt  "f  ProlapK  of  the  Irii  In  Corneal  tJlmn,  Kiiabcbc  Monal»* 
bUlUrl\ir  Aui;oitIi(')lltiimlc.  Bel.  iiv.,  IB8T,  S  1. 

'  L.  WcIm,  Arclilv  ror  Augoiibcllkuiidi-,  Bil.  x<xiii.  8.  314. 

'See  a  coiupltMo  biblJogrupliy  bj  Ulnvliberx  la  Oeiitnalblatt  fUr  Allien  hail  kundc, 
1691,8.  MT. 

*  TMtoiiaEC  dti  la  eum£e,  L'niou  Utdiuili',  Mars,  ISTO:  CliinirpB  oculiirc,  p.  18t. 

*  All,  On  ihe  Microscopic  Chwigei  found  in  k  Tnttnoed  Comaa,  AmoricMi  Journwl  of 
OpbtliBlmoiogj,  vvl.  i.,  1884,  p.  8. 

■  Hirtcbborg,  Zur  HDrnlmutrKrbutig.  Archiv  rur  Augonhcilkand«.  Bd.  xxriii.,  1, 1884, 
S.  2(19. 
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growth  contains  a  sioall  omoiiDt  of  iibn>ii9  tissue  and  1)Iood-v?swl«.  Its 
^vorilc  Beat  is  the  upi^r-oiiter  corner  of  the  oonjimctiva,  where  It  forms 
a  flat  B^vo]]tllg,  goni«Liiiit<s  visible  through  the  litis.  During  it^  n-oioval 
Uic  {ntteiit  should  tf)ok 
do^vn,  ami  tlic  tipiH-r  lid 
be  raised  and  dniwii  off 
from  the  eye  by  the  f^"  — 
fiugrr  of  au  a^istaDt, 
Soiactiiu(?9  th«?&v  tumors 
become  (tic  sixv  of  a  lar)^ 
Freneh  bean  and  wmHi  beluw  the  external  ranthal  liganipnt  Fiirtlicrmore, 
as  most  of  ttiem  have  no  wi-H-dcfi iitd  caiMule,  and  their  hanlciiMl  tibnnis 
surface  is  firmly  comiwlcf-l  with  tin-  cuiijnnclivu,  it  is  niit  two'  Iv  sIh-II  them 
oat.  The  bc«t  way  to  n-movv  Ihem  \»  to  dJAjcct  the  conjnnetiva  from  tfae 
tumor,  whirh  on  the  front  (mrt  is  .-ntnu'timcn  slow  worli ;  in  the  depth  tho 
growth  iuipercej)liblY  loses  itself  in  ihe  orbital  fat.  As  soon  as  ouly  fat 
oomes  out  on  pulltu^  tlie  tumor  forward,  the  operation  may  be  terminated 
by  cutting  off  llie  part  connected  with  the  growth,  and  [>UBhiug  the  remain- 
der baek  into  the  orbit,  TIiu  wound  ie  thai  cleauswl  and  elomxl  by  several 
fine  Ninnrps.     A  lianduge  should  be  applied  fur  itcvcrul  ihiys. 

Sequti^. — I  have  not  sevu  any  aocideute  dtiriug  or  immediately  afler  the 
operation,  but  I  Lnve  M-eii  tn'o  ti Tipl<?asant seijiiels, — tuppuration  nnd  diplopia. 
The  Ibrmer  wm  of  ray  own  doing,  the  tcoond  was  not,  Tho  oporatiou  por- 
foriued  ou  my  |)atient,  a  boy  of  about  six  years,  was  ver)'  laborious.  It 
waa  over  twenty-five  yeare  ago,  wlieu  antiaep&is  was  not  iu  nsi-.  The 
tumor  was  very  hirge  and  far  toiward  towards  the  coniea.  It  came  out 
well,  and  I  had  no  apprHliensiun.  Ou  the  tliird  day  auppunition  in  the 
wo<ind  wait  manifest  and  a  conical  tiltrr  formed.  I  tn<jl<  liini  to  the 
hoepital,  kept  him  in  bed,  made  cold  applti.-atious  as  loug  as  the  eye  vraa 
red,  swollen,  and  painful,  ck-iiiised  the  eye  carcfidly,  and  used  u  mild 
astringent  wash.  The  iufiamniatiou  Bubeidcd  and  the  corneal  ulocr  hoaled^ 
leaving  a  superficial  opacity  iu  the  outer  third.  The  boy  is  now  a  grown 
mau.     Recovery  complete.     Sight  and  binoeular  fixation  normal. 

The  i«>cond  case  waa  seen  iu  consultation.  The  n^on  of  the  wound 
WAS  swollen,  hut  there  wa.i  no  suppuration.  The  iwlductiou  wa»  diuiiniHlied. 
The  inflammation  disiipiK'antl  in  a  lew  weckt".  The  adduction  a'tuaini-d 
diminished,  and  there  was  diplopia.  The  eyeball  ^va»  <x)un<.i-t«tl  with  the 
outer  orbital  wall  by  an  unyielding  swollen  xcar. 

I  mention  these  cases  to  show  how  important  it  is  to  perform  even  the 
smallest  ot)erotionB  neatly  and  with  full  appreciation  of  the  delicacy  of  tlie 
organ  into  which  we  put  our  iDStruments. 

ni.  PTEBYOIOM. 
A  great  deal  has  bceu  written  on  the  nature  and  formation  of  pterygium, 
and  the  different  views  and  hypotheses  have  not  been  without  effect  on  tlic 
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mothcKls  of  o]>eretiiig  fur  tb!s  aoomitlv.     A»  long  as  ptpn-gium  was  ooo-' 
eidered  a  tumor  it  was  simply  pxcibwI.    Aorel '  cipoumdewi  tw  head  aod  ei- 
tir|>atrtl  it  totally,  Kiclitiraml  iSnirpaouly  its  exin?iuiiy.    Coocius*  amni 
the  dcfi-ct  bv  ooiijimctivttl  xuturc'S.    Tlie  following  uitHhods  acein  to  dnsKnrc 
special  <li-s<;-nption  : 

(1)  Mdluxi  of  AfU,  exMctitiffft  rhomhoiH  pif^e.  The  plcrygium  is  grasped 
witli  lixatiou  furrepsand  removed  froiu  its  apex  on  the  ourtun  with  a  laiioe- 
phapcfl  knife.  Cutting  from  the  ))enphpr>-  towards  tbe  centre  uf  the  oomta, 
Jii-sC  tbc  lowei',  tJic-n  the  tipj>er  half  of  the  pter^'^iiio  in  elranly  dofM^wd 
from  the  cornea.  AAer  tliat  a  triaiigulor  plem  of  tlw  bulliar  jmr  of  tKt 
pterTp-ginin  is  pxRpcted,  the  haw  at  the  oornmi  margin,  the  apex  ne»r  lb* 
Cttruiiclv.     Tile  delect  in  cov*;r«J  hy  a  conjunctival  suture. 

If  the  pk-rygium  is  email,  Arlt  mattes  only  two  coDvernent  iadEmaii 
into  the  bulbar  [Kirtion,  without  removing  the  disserted  ]>art,  which 
mains  behind  tlio  i^tiiure  atid  ^radiudty  di^aptNSii-s  by  atruphy.     A. 
stccher  opcratttl  in  the  mmc  inmuier. 

(2)  Sioivi/flii'o  vtcthott,  Itiffitian  oj'  thr  rjtUnilfmr  jxirt,      A  thread,  anncd 
with  a  needle  on  cnch  end,  is  jxi^^^tjd  firiit   iiiwr  the  eoi-nca,  tben^  with  the 
other  needle,  thrw  or  lour  nHlliineti'v»>  farther  baek,  »o  between  |>tcrvgiiun 
and  ^lera  that  the  thread  remains  double  at  each  end,  single  in  the  loo|x 
Both  De<x11o«  arc  cut.     One  single  thrend  is  tied  over  tbe  pten'gtitm  ne 
tlio  comnt,  the  other  near  the  eamnrle,  bo  aa  (o  conatnct  the  pton'giuinil 
Then  llie  loop  \s  tied  so  its  to  oimstriet  the  base.     The  portion  between 
threads  is  necrosed  and  the  portion  on  the  oonim  wastes  uway,  leavingai 
opacity. 

(3)  DeiniKtrrrt'n  metftod,  trangphntatioti  info  lite  lower  fornix  of  the  mm- 
jundira.  The  pterygium  is  removed  with  a  eatarael  or  lanee-shnped  Itnife 
from  its  base  to  its  apex,  a  airvilinear  iiieieioii  i^  made  with  rurvcd  stn- 
hienius-scissort)  intotht-  coujuuctiva  of  the  lower  fornix,  and  tbe  apex  of  the 
pterygium  is  stitcbed  into  the  angle  of  the  iooision.  Thv  eyp  is  kept  band- 
aged for  several  days.  The  defect  iu  sclcrn  and  cornea  soon  eovere  itaelf 
with  epiilieliniu,  and  the  intusplanted  mtvm  of  the  pterygium  alirinka  hj^i 
the  prcsstiru  of  tlte  lower  lid.  H 

(4)  Knapp*«'  mdtiod,  doub/e  franxplaniation  <trut  forertng  the  deftH  l^ 
eonjutiffhal  JiapH.  The  jinwetit  writer,  having  tried  Deaniarros's  method 
and  ffinnd  it  Mitisfat-tory  iu  siiiull  pterygia,  uaed  it  for  lurgor  pterygia  iritii 
two  modificatious. 

Techjia: — Tht-  ejiibulhur  [x>rtloii  of  the  ptprk'gHiio  is  seisEod  and  ^tightly' 
niigcd  with  a  pair  of  fixing  forceps;  the  pterygidjn  \s  tlken  detaolied  witfaa 
narron*  catamct-knile  fVotn  the  selrra  to  ite  apex,  bohlly  removing  all  e{ii- 
corneal  tissue,  «veii  euttiug  thi-ough  the  superficial  conical  layens  coraiag 


■  Bicht«r'*  Ohirui^i.*.  GoUingen,  1*71,  S.  97.    f^oud  alter  Puia*. 

■  KritA'n  Lrhrinidi  iIit  Attm'iilit'illtundii,  1851.  Bd.  ij,  S.  191. 

■  ArxJiir  fur  Ophlliittniolog)*^.  Bd.  xW.,  I.  Ahlhellung.  1608,  S.  Sfl?. 


nciEmaii 
liofa  nS 

rocd 

tbe 

iiun 

ufon 
liitl 


* 


(WEaiTIttK*   DSrALLY   rSlltFORMRD'  H*   BrR-«t?IK(BBY. 


837 


-v_ 


out  beyond  the  gray  cap  of  tiie  tnitngLilar  Uind  (Pig.  32,  o)  to  tliat  notliiog 
of  it  iB  k'ft.  The  mor<>  thoroughly  Ihi'  c-pihiilhnr  portion  h  removal  the 
less  oputjiir  is  the  siib^'qiient  s-ar  iind  the  nioit-  surely  is  a  relii|ise  pre- 
vented. Tbc  bulbar  portion  is  vircuiucised  wiib  curved  scissors  in  a  line 
running  along  its  lower  border  (Fig.  22,  ft/),  and  another  one  along  its  upper 
(Au)  towards  ils  iniwrtioii  into  tbc  semilunar 
fold,  the  fi)mier  pnilongecl  into  tlio  lower,  the 
latter  into  ttic  up]K:r  fornix,  producing  in  cacb 
an  angular  gap  (Fig-  23,  df  and  iln).  The 
pterygium  in  dL't&chcd  from  the  eelorotic,  find 
ibe  gray  aearii  at  ilH  lieati  cut  off.  Then  it  ia 
split  witb  a  ]>air  of  eti-uif^ht  ecijisora  into  syiu- 
iiiotricnl  lialvc>s  by  ii  boriziintnl  incision  (Fig. 
22,  e)  throiiEh  its  midst.  The  tip  of  tlie  lower 
lialf  is  stitched  into  the  apex  of  the  triaiigtikr 
defect  in  the  lower  conjunctival  fornix  (Fig.  pi«ry(i<>mM[n«i  ia*iic.unjo««rt.- 
24,  «/),  and  the  upper  half  t mnapUnted  !u  like 

manner  upuard<  Fig.  24,  mi).  The  delect  in  tlie  bnlhareonjimetiva  it*  covered 
as  folluwH.  An  incision  in  made  tJirougU  the  conjunctiva  upward,  and  another 
downward  (Fig.  2:1,  at,  cl),  twginning  near  tlic  cornea  and  curving  tbc  one 
up,  th«  other  do\v-n  towards  tbe  vertical  incnJIan,  nut  cloee  to  the  cornciil 
margiu,  but  removing  fmru  it  ihc  more  they  advanoe.  The  eonjunctiva 
lyiug  betwcc-n  thtirH.'  iuci^iioiig  and  the  irangplauted  hnlveit  of  ib«  pterygium 
is  undermined,  forming  two  Haps  (Fig.  24,  yf,  yit),  wbii^b  arc  etitehed  to- 
getlierat  their  i-iids  by  two  futures,  the  one  at  the  eoriK'al  (Fig.  21,  m),  ihe 
other  at  tlie  caniueulflr  comer  (Fig.  24,  «).     The  latter  suture  should  wsm- 
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Dcfecli  niter  JiUiohmiriit  of  Ihe  iitctjeium. 


fletTiclum  oiienUon  Bltet  IraniipliiilUttlori  of  Iha 
n*(«aiii1  covering  of  Ilia  du^'Ct. 


prii»c  tlte  t!i«tie  forming  tlie  ajiox  of  tlie  angle  In-twcen  the  two  halves  of 
the  pterygium,  as  Indicated  by  a  third  point  in  Fig.  24.  Thiit  attuchmcnt 
of  the  flaps  to  the  biv>e  of  the  pterygitim  not  only  covers  the  angle  be- 
tween the  transplanted  halves  of  the  pt4'rvgiiiin,  btit  preveutfi  the  united 
conjunctival  flapn  from  overlapping  the  adjaoent  part  of  the  oomea. 

In  thin  way  the  whole  pterygium  is  removed.     No  portion  of  it,  except 
the  infiltrated  cresi'ent  uf  corneal  suh»tan>ce  at  ita  bend,  'u  out  away,     Tbfl 
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double  Iransplautaliuii   obviate   ibe  defumiity  wbUJi  wouUl  n>MtU  in 
luapiii^  11  iiiafiB  of  hyperplastic  tii^ue  iu  tiie  inner  canUius,  br  diviibf  i 
sviuiiii-iritally,  transplanting  and   liiding  one  lialf  nodo'  tbr  upper,' 
oUrt  iiiid^-r  tiic-  lower  lid,  where  tbey  will  gradually  sbrink. 

T!i(^  operation   is  ]al>oriou&      Tbe  oiMijuui-ttvu    iu    ihv  ragioo  of' 
woiiihI  U  somewliat  bwuHoii.     Both  ev'oi  an-  covered  with  a  rolUrl 
tbe  first  day.    Tho  next  day,  v/hcn  tl>c  dressing  is  cbnnfred.  all  ibe  i 
of  tbe  conjiinctivu   lia«  disappeared.     The   bandaf^  k  di^w  put  vnr ' 
operated  eye  alone,  yet  the  otbcr  is  covered  with  a  |tatr4i  wbtdi  tbe  | 
should  HA  only  wlico  oatiut;.     He  iei  advised  tu  use  hU  even  aa  little » 
possible  diiriug  the  Hrsl  week,  in  order  not  to  diiftnrb  the  auttirea  bvi 
moveuiaits  of  ihc  eycd.     The  atitiirua  are  tuken  ont  in  five  or  ids  dirF& 
have  iKTrformed  thi.t  oiM-rol.iou  ufU-u,  for  luoro  than  tbiny  years,  and 
havi?  soen  atiy  sti])ptiratioii  or  oilm*   iutliinimation  nor  bypertiu|iliT 
gloiighing  of  tmus  result  from  it. 

(b)  G'a/«KnrwW*(r    tn€tAoJ,  Mcliing  (Ac   loonencU  jjteryffium  wAr 
camnde.     Ualezowaki  detacho)  tlw  {>terygiuai   iVoni  the  roraca,  jmm 
sutiiro  through  iti«  a\»x,  dtxiblM  tlie  ptory^iiim  ii]»,  and  »titc-lM«  ti»  1 
its  base  under  the  (urnnele.     TIm>  defeet  in  rov-crcd  by  conjuneiirtl  i 
The  healing  ia  smooth.    The  ptrn-ieriuni  grailually  flbrivds. 

B.  ItettDian,  of  Chicago,  has  of  late  published  in  diHvrent  plans  iV 
same  o^teralion,  in  which  I  see  nothing  uenv  but  tbe  uanie  he  ^vek,- 
viz.,  Hubvoditiou. 

Snhuleck,'  of  Biida-P<«tb,  Toceutly  publiabed  an  article  in  wM 
reootn mends  detaeliing  tlie  pterygium  ami   Ietttiij>   it  lie  In  iIh-  tntitf< 
thufl  nfter  linving  closed  the  eplsdoral  delect  with  sutures,  ejiacih  ai . 
and  A.  I'agonxtecher  did  years  ago.    ^eo  p.  836.)     Id  order  lo 
the  conjundiva,  when  ijtilchcd  up,  from  overlapping  tlie  eomea.  be 
a  borixuutui   inmion  into  tlie  corneal  edge  of  tbe  ooujunctii'a  abuv 
below  the  siitiin*. 

CsLTtnak '  obtain.<i  (he  same  effect  by  jiassiii^  tbe  neodle  n«st  i 
cornea,  not  oiily  through  tbe  coujunetiv'a,  but  ulsi)  through  the  SDp 
layer  of  the  sclerotic. 

Jndicntiona  and  Jicaufig. — All  ojK-rators  of  exteiHled  ex|>er!n>c«  ■ 
that  any  operative  method  for  ptcrj-jjinni  may  be  fitllowwl  by  a 
Home  method*  more,  otiiers  lees.     The  difference  in  tlie  nature  u[  | 
may  be  the  reason.     It  is  well  known  that  io  very  many  cases  tbt 
gium  eiicroaelMit  hut  little  U{K>n  the  conien  and  tlieu  becomes 
Fucliti,  of  Viennn,  who  has  made  very  thonuigb   inveatlgiliaoi 
patliolog>'  of  ping»L<c-uht*  and  pterygium,'  oousidurs  the  two  as 


■  Zur  (JjM>nidoD  d<a  Ftsrygtum,  Orroti  D6lilap  ■■  8«ntfMei, "  I8H  1^  i 
)  AuKcnareltiubcn  Op«rfetfonen.  IBOS,  8.  Sitl. 

*  Onufe'*  Arcbiv  Hir  UptiihBlinologfa,  1891,  Bd-  xssTii.,  8,  8.  143 

•  Itndem,  IHB3,  IM.  ikxviIL,  2, 8.  1. 
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formation-*,  ik'pemling  dik'fly  on  ]>rocca«eH  of  iiivDlutiun,  l\w  cunntviW^ 
tissue  and  elastic  fibres  of  tli«  subconjuDctival  aud  e^>isi.'lei'sl  tiaauo,  L-veii  tlie 
stiperfiRial  layers  of  tbe  sclerotic,  having  undergone  hyaline  di'gei)ei-ation. 
Tlie  epithelial  ati-atji  of  tlw  ninjiiiic'tiva  <lo  not  parlifipate  in  the  liyjier- 
platiL-i  and  suliftn^uctit  drgencmtioii.  He  says  tliat  tlic  true  i>t«rygiuDi 
originates  in  a  pinguecula.  Fucbi"  is  a  luao  who  kuwwB  wlmt  Iw  wiya,  l>ut 
tlii«  statc-ment  is  too  sweeping  to  Ik-  ao(%[)tvtl  n'illioiit  DMi-rve.  Clinimlly 
tbc^e  two  conditioDs  difl'c-r  from  €aeh  other  ns  much  its  mnlif^nant  tiimora 
difier  frwm  beuign.  Piiigiiccala  is  aiiixist  always  nou-iimgrcssivp ;  no 
surgeon  would  touoh  it  unless  to  gratify  tbe  vanity  of  a  frivoloux  person ; 
wlicrca'*  iit-orygiiiin  is  prngn^iive,  if  not  in  the  majority,  at  least  in  a 
large  minority,'  nf  the  rasrs.  Theae  minority  (-asen  may  In?  nkin  to  piu- 
gnectila,  atid  need  not  he  operatrd  on,  an  Ion;;  as  they  do  nut  interfn^ 
with  sight.  They  may  constitute  the  bulk  of  those  which,  when  re- 
moved, do  not  relapse.  Yet  plcrvgium  is  not  a  malignant  diHruse.  Its 
growth  ti  slow,  even  in  the  worst  easee,  tliotigli  I  have  to  ooneur  witli 
Arlt  whi!ri  lie  vavH  that  "authors  who  pret^iid  that  pterygium  rarely 
advances  ae  far  as  ttic  cvntr«  of  the  cornea,  ucvcr  beyond  it,  must  have 
seen  little." 

A»  to  the  result  of  the  ptcrj-ginni  operation.  I  ran  say  that  I  do  not 
remember,  from  my  own  practice,  a  siiiirle  csise  in  which  the  pterypimi  re- 
curred to  the  same  e^ilont  as  before  the  operation.  In  the  wor^t  relapses 
the  pter^'giura  extended  a  little  over  the  margin  of  the  cornea  and  then 
remained  stationary.  The  majority  of  the  «lws  showed  nhght  thiekening 
in  the  old  track,  vvitli  8i>me  Htretohing  of  tlie  Kcmilunar  fold,  without  Uis- 
coinlurt  or  oolublc  dia6gureraeut.  I  have  seen  tn  my  conaultutiuu-roum 
a  few  cnses  witli  uiitir«iiolly  ImuI  relapw«,  cases  that  liad  been  opciutcd  on 
both  in  America  and  in  Eiiropo.  The  hard  flei^hy  mass  was  vorj'  die- 
figuriiig,  and  H)  tii^htly  stretched  and  unyielding  tliat  the  eye  oould  not  be 
moved  beyond  the  median  plane,  and  diplopia  existed  in  more  than  half 
of  tbe  field  of  vision.  It  gave  me  the  impreswion  of  a  ic/oiV  soar.  I  ad- 
vised Some  patieulti  against  a  further  operation.  The  result  \va»,  they  took 
the  fir^  Irrauaatlantic  aluiiiier,  were  operated  on,  and  cume  back,  lu  put  it 
mildly,  unimproved. 

CONCLUSIONS. 

(1)  Stationary  pterygia,  like  plnguecnilie,  need  not  be  operated  on,  except 
for  ooBmetic  pnr|v<]3os.  I  consider  this  latter  indication  l^itiniat«,  because 
the  operation  under  the#  conditions  ix  harmless. 

(2)  A  pterygium  should  uot  Ik-  uiferatud  on  as  lung  as  tlicrc  ia  an  in- 
fectious condition  in  the  conjnuctiva  or  the  laerynml  sao,  or  any  irritatioQ 
whatsoever  present. 

(3)  A  relapse  of  a  pterygium  .■tlionld  not  he  stibjeeted  to  a  new  operation 
for  a  loag  time,  say  for  one  or  aeveral  ypors,  when  all  irritation,  congeRtiou 
inclndiil,  will  liavr  long  subsided. 

(4)  Pterygia  that  have  relapsed  after  one  or  several  operations  and 
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hare  llie  a?pM  of  a  kpl<i«l  ft-ar  shmild  ii..>i  \>e  mc<WWl  wit!i.  Tlw  pusnl 
ebould  ht-  ni3<l<t  ai'^juaiutt^  witli  the  reasons  nf  onr  nppnhrosiin,  and  ibBJ 
with  the  fact  that  pten-^ta  wtieu  leJV  alone,  aud  when  ttic  ctm  tmin  nUj 
antiseptic  (naimtfut  ttud  good  («pi',  are  likely  to  luwe  llietr  tagpf 
shrivel  to  a  ccruin  <li-gn«,  ami  then  n-niaiii  (>tatio<ian>*.' 

(5)  Wlwn   we  o{M>mt4'  the  rye  should   be   free   from   irritation,  and  i 
shonUI  sclpct  the  method  aooonliiig  to  the  caso,  tor  small  jilerygia  Ihp  an 
delachmenl,  with  or  tvithotit  cxditioa,  or  stitching-  the  apex  bock.    1 1 
8e«n  good  results  from  all  of  these  metbudi),  but  prefer  for  small 
the  aingle  transplantatioD,  after   Dcftmarres,   for    larger   ones   tb* 
traneplanlatioii  as  described  above. 

(6)  Ju  all  vaM»  the  pterj'giuin  *hoidd  he  totally  removed  from  thu 
und  sclera,  cs^'ciully  tlic  uifillimlcd  ctesccut  ol  tt^  Li-ud.     If  th»  \m\ 
U>«it  dooe  tlioroiighty  rn>ni  ih<.-  start,  it  gJioidd   be  don«  nftvrwimla,  nllii 
knife  or  tlic  nuitcry.     (Sec  img*  824.)* 

(7)  Id  all  nises  the  ^pisrlera)  ckfect  should  be  covered  n-ilb  ooojai 
both  eyes  baodagnl  se%'eral  days,  and  the  patieot  :^tay  in  his  rDoiB,iMi 
his  cye»,  and  have  company  aa  little  as  po-^llile.      ThU   rei<trlc(ioB  iii 
snuill  and  innocent  an  operation  may  appear  uiK^llod  for,  bnt  ev«7i 
mvtit  of  the  eym  pulls  at  the  siitunti  and  dimininbes  the  chaonv  of  a  i 
and  firm  healing  by  6mt  intvQliuD.     Kuet  putH  tlip  jiatient  in  the  nrr  I 
conditions  of  having  a  perfectly  Mtiafactory  reMilt  witb  no  relspefc 


IV.  DCBUOID  TTTMOBB. 
Dermoid  ttimors,  which  moelly  are  sitnatod  on  the  teiu)M>ra]  hidniT 
comeo-scleral  Uirder.  are  (nngeuital.  Growing  very  bIomIv,  they  nri} 
attain  gn'atcrdimvaiioiis  than  (torn  two  to  tlirt-e  millimetre  in 
and  CUV  <x-iitiiiK-tn.-  in  ilinmc^cr.  They  can  and  should  be  removed  at  *>'<> 
luf  llie  child  Im*  pa-sHO<]  it4  fiivt  yttir.  They  grow  into  the  de|>thf  aai  t! 
removed  incompletely  leave  a  white  »«r.  The  tuost  oonvenieot  tdn- 
ni«iU  is  a  Graefe  catnmct-knife,  with  whicli  they  are  exjMvted  tbomigU^. 
Tbe  incision  may  begin  at  the  bonier  ;  il>e  portion  fii-Bt  loosened,  bdd  <nA 
forceps,  serves  aieo  to  steady  the  eyebnll,  and  with  wiwiug  rootioos  of  Uuf 
expiirsion  tbe  rest  of  tbe  gr»>wth  is  tboroiighly  pjtctscH.  If  m*  ban  tot 
too  snperficiHlly,  ire  niuKt  cut  more  nntil  all  white  ti(«ue  has  dimppfand. 
In  case  this  is  impracticable,  nx  may  burn  the  n-bite  remnania  milk  tk 
gnlvaoo-cautery.  There  Is  no  need  to  co\-er  the  defect  with  conjunctiva- 
The  healing  it  smooth,  and  there  in  ito  relapse  to  be  (Scared. 


■  Dr.  Darier  rocommenat  Tor  tliat  iiiirpoM  maiHg«  wllb  laouliaum  hTihaqtRk^ 
Sm  lt«nic->l  a'OphUliuulugie,  ISSU,  p.  320,  and  Paaa*,  Tmiti  dw  malMdiM  d*  Tf> 
1. 11.  p.  208. 

*  Dr.  A.  E.  Prince,  of  Sptinefiold,  III.,  tvpACBinendi  making  an  tn<4M->«  >ud"la 
opbclcml  porliuo  or  the  pttrrpium,  pM4ing  a  HjuiDi-hook  ihr^iii^h  IL  atid  uartaf  •' 
comfil  poTticin  or  ih*^  pK-rvKiiun  with  it.  npatl«e«at}iat  In  lhi>  way  It*  tvMomiklf 
of  th*  pt«i7|pt]m  mon  «ui!r  isd  mar*  tbonmgliljr  tban  with  otiMr  metLoAL 
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V.   OHTEOPIBROMA. 
A  fow  cases  of  ost«afibi-omft  in  or  ander  tbe  conjuiK-tiva  aiv  on  i<ecy>rtl.' 
They  wore  removed.     Healing  smooth.     As  Ibey  all  were  sniall,  frt>m  three 
to  five  niilliinetrts  in  diameter,  ami  iiituatetl  near  the  oiit'>r  (loinniiseiure, 
they  nuy  be  «>usit)i;rttt  akin  to  tiio  tlevmuid  gniwUifi. 

VI.  TUMORS  OP  TUB  CARUNCLB. 
The  caruncle  is  the  seat  of  various  t(iinor&, — tibroiaas,papilloiaas,  der* 
molds,  adenomas,  cystadenonias,  garcomas,  and  carcinoma.i.  Kxtirpation, 
vbieb,  owing  to  tbc  expo^  situation  of  the  oarune]e,  h  easy,  abould  be 
dune  witbuiit  delay.  The  dianicter  of  thetw  tiiniorit  oa  to  roalignity  ix  some- 
timts  not  eui^y  lo  aHcrrtiiin.  OmnnUniia'i,  papillniiiim,  adcmtniais,  mid  sar- 
comas may  be  difficult  to  d!^tingiiie-li,  both  ctinimlly  uiid  tnicroi»(.'<>|>i<'4illy, 
uid  cvcu  if  there  h&vc  bc^n  rcl&{itKs  &Act  previous  opcmtioog  this  is  not 
abeohit*  i>roof  of  their  malignity.  The  relaiising  tumors  should  not  be 
left  to  grow,  but  be  removed  more  thoroughly,  in  particular  cut  out  freely 
within  the  Kiirroundiiig  b<»lthy  tii'siic'. 

A  iiinn  hImihI  flfly  yenn  nrNg«uim« Ionic  flftecn  y»«n  ago  wUb  ■  enft.  hij;hly  vatful&r 
liimcT  the  iix«  "T  a  Ihi^g  vhi-rrv,  with  B]i^lllly  Tif>duliir  «urfnc>,  uccupyiiij;  tli«  Kj^on  of 
tb«  CBrundc.  He  taid  it  bon^n  hh  a  tmuil  Ucih-voionNJ  i;levntlo!i  on  \hc  caruncle, 
incKOBocl  rtf^ftJily.  ami  vriu  put  nff  wli-cn  it  had  rcttched  th«  t'lttt  of  n  cln-rfy-«lone^  It 
man  retiirn«i|  mid  wa-  rvmovi-d  when  it  )i«d  r>'nrti«l  the  mkp  nf  n  rniall  cherry.  All 
the  fleihy  part  in  the  innfir  oonicr  iif  Ihfi  i>y*  hivi  lM*n  ciit  off".  Tim  tumors  luid 
ihc  nxHivMy  were  five  from  piiin  nnd  inflaramatiun.  Tlio  lo*l  tiiim  Iho  gr>"Wlh  bnd 
ntUTDtd  »ouii<-r  Hud  inmtuiiHl  fii^ti<r  (bun  llii<  Srtl  Th«  lum<ir  wai  well  circumscribod, 
aol  dtlfuiwly  Qxtrndiiig  into  itic  nfighkirini;  tiw<iit',  urid  wiM  nul  ouWratecl,  nU  of  wlilcb 
dBtenuiiiMl  ni«  Ui  adsisc  »  lliird  operation.  On  hif  niiily  iDiiscrit  1  removud  ihe  n'^wt*' 
anii  the  turroundini;  Mppumttly  lit-Bltby  tiMuc  down  to  tliu  Eacrymil  luc  unJ  lht>  aclvrolic 
4>v«r  Hiiil  befori!  thv  tciiduii  of  tbr<  inlcninl  rwtun,  Tlliao  part*  sppvunid  nc^ninl.  Iiwrivd 
iht  di'rmd*-d  M'li.'iMtit'  with  conjunctivul  fliip»  tiikun  frtMn  nbnv«  ninl  Iwlnw.  This  recovoiy 
wu  smooth.  Tho  tumor  consisted  of  tinatl,  round,  nnd  fUitforni  cclli  «upport«l  by  a  scuot 
ounncctivi%.ti"iiic  timtrii.  Micmsropicnlly  it  was  impowibk  lo  Kfcortuin  wbirtbrr  it  wiu  a 
grAauloma  or  a  iftrcomft.  The  i.-linicHl  •'L«vrvHliL>ii  dciiilrd  in  favkir  of  tbu  forinnr.  The 
niui,  of  wbotn  I  tcccivcd  newi  be  uglit  jetn,  bad  ai*  oibor  roUpiV.  The  oiiiet  eye  wai 
blind. 

VII.   OPBRATIONfl   FOIt  flVMttl.RPnARON. 

The  operations  lur  symbliplmron  hiive  re<x!ived  a  gotHi  deal  of  attention 
fW>m  tlie  profVtwion.  Their  KLiceeas  depends  chiefly  on  tlio  quantity  of  eoQ- 
junctivat  tissue  that  i6  preserved.     We  may  distinguish  two  groups: 

(o)  S^mbttpharon  with  limited  ur  no  Dextnidion  of  Ompnwtmt. — These 
fbrins  are  met  with  afler  injuries,  burns,  nnd  iht;  destructive  coujunctivat  and 
corneal  Inflamnialions,  cs|>eetally  diphtinria  nnd  bleiinorrhtea.     To  preivnt 

1  (1)  Von  Gnwfir,  KliniHchi!  MonnUbUttor  ftif  Augenheilkundc.  1868,  9.  28 ;  f2)  De 
Wecl(*r,  Tniil*  d«  nikliuJioi  des  yeux,  1876,  I-  i.  p.  «';  (8)  CriWhi-tl,  TranimcUoii*  of 
llie  Oplilhiilmiiliipua]  8od'-ly  of  thu  (Tnt(?d  Kingdom,  Hay  11,  1RB3;  (4^  E.  Lorin«, 
TranKnctionn  of  the  ATntrricnn  Ophlhalmologirjil  Souti-iy,  July  26,  1862 ;  (&)  Tigne*,  Bul- 
letin* ct  M6nii>in»  Ui-  lu  SucicU  fraiicAi«e  d'Opbtalmologie,  1660. 
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the  union  bi-twccai  Ikl  and  ert^bnll  it  mny  nervT  n  gwd  par\totv  tt> 
the  nvr  snrCiurva  sc^'Yeml  times  eacb  <lav  in  ease  t\»  fornix  pi>rtii>n  is  Dot 
alccrous  or  inochanicnlly  denude.  As  axm  fts  tl>e  raw  surface  is  corered 
with  epithdiitin  on  one  »ide  tliere  is  uo  longvr  any  dnitger  of  reuniting.  If 
by  Ibis  treatcucnt  the  adhcsious  uiuuol  be  entirely  prevc-ulvd,  Uieir  extcol 
may  be  less  tliaii  by  lurn-ly  ex(>ectai)t  trmtmcnt  During  t]io  pcriud  of  tit* 
daily  <wptinitioiit;  the  raw  siirfaci'H  M'ill,  arrording  to  their  tcmlcncy  of  covw- 
ing  thcinsirlvos  fnjui  t\w  ]>cri|>hen',  l>e<"otMr  comtantly  smaller  and  lb(»  sym- 
blepharon  M'ilt  be  lew  broad.  In  blcmidrrlitiail  conjiiiutivitie  with'Uloen 
of  tbc  pornwi  along  the  ti])per  or  lower  border,  I  would  not  touch  the  eur- 
fiuw  of  the  lids  will)  a  strong  solution  of  nitrate  of  silver  (one  per  oent.  and 
iiion.')  or  any  <ithL-r  oau*tir  that  is  apt  to  ilwttroy,  ev«i  if  only  terap^irarily, 
the  epithelial  jirutection  of  tlif  li*].  Wc  miutl  not  foi^'t,  however,  tlut 
during  the  whole  diiMiwe  our  chief  objctt  is  to  limit  the  eonii-nl  dostmctioD. 

If  the  sv'tnbtcpharon  is  flmily  cfitflb1i«lied  we  k«ve  it  nlone  for  BOtM 
time,  and  deal  with  it  afterwards,  vthm  all  iiTitation  is  past.  In  oue  I 
the  fornix  portion  is  fi-ec,  which  wcnafertain  by  pa,'<t^iiig  a  probe  undenieatb, 
simple  KfJitthttf  oj  the.  bntlffr  i.-"  mostly  sufficient.  In  <as«  the  itynibh-plicnn 
is  somcu'lint  extensive,  wc  nmy  ix>ver  tlif  dcleet  in  th«r  bulbar  oonjiiu(!livft 
by  stitehing  eonjuncti\Ti,  loosened  from  the  sides,  o\'er  it. 

More  difficult  to  cure  are  the  cases  in  wliieh  Ifie  stptiblefharon 
from  (he  cornea  Imck  to  the  fornir.     We  have  tlicij  to  usoL-rtniu   hww  broail 
the  union  in  the  fornix  is.    The  operatioufl  iu  each  caSGS  are:  ^| 

(1)  Arlt's  first  method  : '   Union  hu  UtUra!  gutura.    The  adhceioa  is  JP 
tiiclutl,  and  the  wnira,  if  involved,  elcun-d  of  all  deposits.     Tb«  r«w 
face  (Fig.  25,  r)  is  covered  by  drawing  the  oonjnncliva  from  botli  sidu*  ■ 


Pio.  28. 


Fio.  20. 


SrublepbuvD:  union  bjrUWiklfiatDns.    (Artl.) 


BraMtfliMma: 
delubad    uiil    auicbed   1dm 
tonUx  with  Uimda  ptuMdl 
iheUil.   (Xrit) 


the  delect  witli  two  sutures,  one  (A)  near  the  (brntx  (a),  the  other  (V)  two 
or  three  minimetre^  Miind  the  ooroeo.  If  the  conjunctiva  i»  t/w  taoA 
stretched,  one  or  two  nlfuiiiff  inoiaont(c,  c)  are  made  in  the  wnjunctiva. 


>  Operation tlehnt,  in  Gru>r«-SMmiMb'*  Handliurh  6er  giMmmVM  Augvnbeilhandf, 
Bd.  ill.,  t8T4,  S-  488. 
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Arit  hnd  done  thU  o))enition  in  seven  casta  »'ho»  he  descrihnl  it  (fnc. 
ciL),  "in  two  on  the  ti))jK:r  mdc,  iti  all  of  tlicin  wJthmtt  acrWdetit  nnd  nitb 
essential  imppovetnent,  in  email  adhesions  with  tvmplelc  recovery." 

(2)  Arlt's  second '  melli<Kl :  Comnif  por(ii>n  ti'antrplantfd  inlo  louvr  for- 
nu!  by  a  hop-miture  through  the  lid.  When  tho  ooroioa  was  encroached 
ujxin  in  tin:  manner  of  a  pteryjjiuni,  lie  detaciied  tlie  deposil  frctu  the  apex 
down  to  the  fornix  nud  atitehcd  the  head  with  a  doiihly  armed  thread  into 
the  fornix  (Fig.  26),  putNiwit  th«  needles  through  the  lid,  and  tied  tlio  eiidrf  of 
the  thread  on  the  outer  wde  over  a  Hmiill  rjliiidcr  of  indin-nihbor.  Ho 
thus  used  the  flap  for  covering  the  tarsal  surfacxr.  The  bulbar  denuded  siir- 
foce  also  wascoveretl  with  lateral  sutuirs  (Fig.  26). 

(3)  Knapp't*  nietliod  :  tVivriny  Oix  dr/tdx  u-ilk  vertical,  Mrttchfd  Jfapa, 
MileJifd  into  the  lower  fornix,  I  have  done  this  and  similar  o[>eration!)  a 
uiiiulier  of  timrs  with  dlflerent  modifioitious  whieh  ualiirBlly  su^esb^ 
themsflves  according  to  the  brcttdtli  of  the  defect  and  the  quality  of  the 
prits«-r%'iil  eoiijunct iva.  I  have  never  used  relaxing  iiieisioDs,  whieh  docs 
not  mean,  however,  that  I  eoudomn  th?m.  When  the  defeets  on  tlie  Bcle- 
rotic  were  targe,  I  made  two  horizontal  eonjiinctival  flaps,  and  prevented 
them  from  overlappiu^  the  ooruea  by  uniting  their  lower  border  witli  the 
submut.'OUH  l.isflue  of  the  fumix,  or  passed  the  sutures  through  the  lid  and 
tied  them  outside,  nwonhng  to  Arlt.  Sfmiptimrs,  when  th<«  def«!t  was 
very  large  and  but  little  conjunctiva  left  to  liravr  u|Hin,  I  carried  the  in- 
cision* (Fig.  27)  opwai-d  and  »liglitly  outward,*  united  the  vertical  edges 

Pra.  28. 
d 


-a 


fi]^iatitviib>n)n :  mt»pUn(«Uan  of  vcnlcal  Sap* 
[d,  I'l  to  vovcr  Itic  i]<rfpctii  oil  lti«  globe  (n),  uii]  on 
IbeUill'IJ.    iTtBlo) 


Symb'tclibmraii :  T«r(l4»]  fltp*  itfMbnl  into  llie 
Ibmix,    iKnkpp.) 


of  both  flaps  by  sutures  under  the  oornea,  and  stitched  the  lower  borderfl 
into  thecoujunetival  fornix. 

A.  All,'  iu  a  csise  \vliere  the  syDibleplinr-ou  enermclied  ujwii  tlie  («irnea, 
was  very  denae^  and  broadened  towards  the  fornix,  made  also  two  upward 


^  OiieraHr-nslohre,  In  GrBcfe-Saeimlsch'*  Handbucb  der  gcuuirolea  Auijeiilieitkunde, 
Bd.  ii).  S.  An. 

*  Knnpp,  Oporation  triuw  fnst  U)taleii  Syiiibleplmiwiiii  dc"  wnlwen  Ltdoe,  Onufe'i 
ArchW  rUr  OiilitlmliiKilnjcif!,  Bd.  xlv..  1,  1)158,  S.  2TD. 

*  A.  All,  All  iropnivvd  niattiixl  of  cip«nicion  in  cortnln  cmc«  of  irmblophkron,  Arrtiivea 
of  Optatlulmolog;,  1880,  vol.  ii.  p.  268 ;  Archiv  fur  AuiKcnhcilkundii,  Bd.  x.  8.  t22. 
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flatx!,  tintt  fDDwntrically  aruuix]  tlie  <x>rn«a,  then  divergiog  ainvr.  6« 
fa^ffuixl  the  luwiT  surface  of  ihe  fla]«  by  two  loop-sutores,  wbicb  V  oi- 
rieJ  tbruugfa  tfic  Ikl  aiul  united  otitiiide  over  g\aaR  beads. 

(4)  Tcale's  Rymblfpliamn  operaliotiH  »re  in^-ntoUK.  lu  bisjbtf  ndW 
bo  covered,  in  »  cn.<«>  of  downward  »vnibl<;(>haniu,  tJit?  dci'cct  od  tbe  tTital 
by  an  opvvuixl  flap  takca  from  tite  temiiQrat  side  (Fig.  28,  a),  aod  iIk  Mtt 
on  Ihe  lid  by  an  upward  flap  taken  from  tlio  nasal  side  of  tbe  bulbar  ojfr 
jutictivu  (Fig.  28,  A).  Butli  Haps  wero  twisted  IK)  degrett,  wmI  Uw  Im 
surlkitrs  lefV  by  tlicir  tiiinsplaDtatioD  were  covenxl  by  dmvriiig  tfaea^ual 
conjiiDCttva  over  Uiem  with  horiwDlal  9uture»  (Fig.  2ti,  r,  d), 

(6)  In  Ilia  »f«onJ  ntelhoii^  Toale  covered   tlie  defect,  in  a  csMof^v 
ward  symblflpbanm,  by  a  I'lirveil  alrip  of  ronjunetiva  taken  JramAtl 
and  upper  huibar  parta,  Ua  endn  remaiainif  titiuchfH  to  tiu  nda.    Tbe  Kripj 
was  ditiKK-ttxl  from  its  mibniiKvus  stnttitm  and    fliiDed    unbrvlua  ikii 
over  tbe  cornea,  whore  its  iippor  tnargio  was  stitched  tu  Uie  rc-niinnt  oT  < 
peeitdo-ptL'nrgiuro  at  the  mrneot  border,  snd  the  loner  mar^gio  wot  niuM 
into  the  fornix  aa  deeply  as  possible. 

The  consideration  of  tbcae  methods  will  show  in  what  way  ei-mUfpb- 
roa  may  be  dealt  with  wlien  only  a  portion  of  oonjunctiva  is  dt^romL 

A  vastly  more  difitcult  probleui  is  before  us  when 

(6)  Ihe  (xmjunalka  is  more  crlfMntrnj^iieft.  More  than  (weatf  fMB 
ago*  Arltsaid  thatoaseeoftotalatropliy  arefor  thoBur^gi^ona/io/ipwfttvm. 
In  spite  of  tlie  numerous  attenipte  which  during  the  last  tweotv-five  mn 
have  been  made  to  rcnietly  thii«  unf  irtinmtc  <»ndition  by  grafiitig  skiuw 
muooufl  membrane  of  all  ]K>«ible  localitie«  and  in  all  powible  nuDBcma 
tbe  atrof^ic  eiirfacca,  I  liavc  not  seen,  cither  in  New  York  or  in  my  tnvria, 
a  single  case  that  liad  \ttva  morv  than  a  temporary  impmvemeut,  indialiif 
e%'en  the  eases  in  which  the  object  aimid  at  was  only  to  fit  a  stamp  £rt^ 
prothenis  of  uti  artificial  eye.  All  thei«e  grafts,  if  they  take  root  tl  ill, 
RHmer  or  later  exulcerate  and  slough  or  sbriuk  to  ootlting.  Tbe  diflitfni 
ploMic  v*tOv>d» — to  transplant  »Iciit,  wltli  or  without  ])edielca,  into  till  cm- 
junctival  MM3 — have,  a<  fur  tu  T  can  judge,  not  U.'eu  much  morp  ■noMsliiL 
Under  these  cimimittances,  I  do  not  feel  juMified  iu  going  deeply  intDJe-J 
taSli  in  dewribin^  the  different,  perfectly  Ipgitimatt-,  triala;  yet,  at 
is  ever  progivs=ivc,  1  shall  endeavor  to  give  a  coniprcbcoaive  aooount  u/ 
what  has  been  done  in  this  direction. 

Tlie   older   methtida  of  Kecuring  free  ftpace   by    putting  betweoi 
roHrtddd  gurfaca  a  foi-dyn  botl^ — e.tf.,  platcft  of  inetal-~-bave  been 

Tlio  method  of  Himly,  to  make  a  eanal  through  tlic  cioitn'rial  tuKocj 
iinitiug  eyebnll  and  tid,  by  inserting  n  /jvid  naU  t/trmtffh  Uu/ornirtad  fcnp-1 
ing  it  there  for  raoulhs,  has  proved  a  laitnre. 

>  Tctlc,  Rojkl  lA>ndon  llphthkUnk  Ho«piul  Rcpont,  toL  In.  p.  SH. 

■  TmIo,  London  COntrrM*  (1873)  Report,  p^  IfiS. 

'  Gtwfe-SftvmiKh'a  tlaodbuch  Act  g«Muamt*n  Aug«ali«illRtlda 
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Tho  grnlUng  of  «mu//  ptrctv  of  skin  or  mucous  membrane,  according  to 
Rivoniin,  i!i)crc88lti)  on  skin  wounds,  tind  )>racti«illy  lu  lx>  ^iwn  tip  whou 
trt(-d  01)  the  coujuiicti^'a.  Tbe  iiimvoiVlable  muvoDit-iit;*  of  tbv  ca'c  ulimxst 
nlwnys  prevented  tbeni  fixim  taking  root. 

Th'ft  grafting  ol'  largm'  jmciv*  of  iiiiii^oim  membrane,  first  done  by  Stcll- 
wng,  "l"  Vieiiiin  (187.1),  and  Wolfe, «f(fIasgow (1872),  "does,"  na-ordinplo 
a  Btatenietit  of  Htcllwag  in  a  lut^-r  publication,'  "  not  }ret  in  any  way  answer 
tbe  requirements  we  w»iild  rwiwnably  cxjjcct."  As  ty  the  teelinic  and  the 
value  of  gmfting  mucows  niciubruuvK  ou  the  conjunctiva,  I  may  refer  to  a 
paiMT  by  Wolrtep  iu  Livigenbeek'n  Arvhiv,  jtxxvii.,  No.  4. 

Trmmj^nnUilhn  of  gkin-Jtu/K  has  had,  it  acenis,  a  lutKlicum  of  success. 
It  has  been  tried  by  difforeul  oeuIiRts, 

Post'  tooU  the  Hup  from  llur  skin  of  the  t«mplc,nud  Taylor*  from  the 
ontPt  side  of  the  lower  liil,  the  base  situated  to  the  nai^al  »ide.  He  made  a 
button-hole  vertically  through  the  thirknesa  of  the  lid  near  the  ba.se  of  the 
flnp,  twi^tc-d  the  flap  180  dcf^reee  ou  its  axis,  pu^ied  it  through  the  btitton- 
bolo,  and  fastened  it  wltli  atituree  through  ita  edges  to  the  lower  lid  tto  that 
the  cpidermia  fawd  tlie  eyelmll. 

Similar  operations  were  publiahcd  by  J.  J.  Chiaolm,'  Snellen/  and 
Browne.* 

Harlan'  glassed  a  horizontal  ribbon -«li&{ic(]  flap  tuk^n  from  the  outer 
layer  of  the  lower  lid,  but  letl  it  in  conlnct  with  the  skin  at  both  ^ndst,  turned 
upside  down,  through  a  horizontal  incieiou  through  the  lid  in  tlio  Ibraix 
region,  and  stitched  the  lower  border  to  the  inner  j^iide  of  the  free  mai^D 
of  the  lid.  The  epidermis  faoed  the  eyeball.  The  ext4.'rii.il  wound  waa 
dosed  by  sutnros. 

Koj-man'  covers  the  raw  surGioe  of  the  lid  with  a  quadrilateral  flap 
formcHl  from  the  outer  layer  of  the  skin  of  the  lower  lid,  «nth  its  boae  opiw 
sitc  th«  lid  fornix  and  its  apex  towards  the  cheek,  .lust  below  the  bast-  be 
divides*  the  lid  by  a  liorizootal  sectiftu,  draws  the  flap  through  it,  and  faiatons 
it  by  sntures  to  tlie  fid,  the  apex  of  the  flaj)  to  the  (nv  margin  of  the  Hd. 
Tbe  epidermis  fiiees  the  eyebidl.  In  tlii-et;  or  four  wwks,  when  the  (lap  is 
firmly  united  to  tho  lid,  the  siitiircs  and  scan  along  the  section  of  the  lid 
are  removed. 

A  tuuiilar  sklu-flap,  formed  from  tbe  upper  part  of  the  lower  lid,  witb 


'Sttllwae,    Rutklilkke    ■uf  die   HugeiioretUclion    Pffcpfuagavtreuclic,  Allgcmciiifl 
"Wivn^r  nMKlicinitrhu  Zf'iWfhnn,  18H0. 
>  Tlin  Mtslicnl  Itftcnnl,  IBTQ,  p.  203. 

•  Wedicnl  Time*  and  Gs«rttc.  Jnly  1.  1876,  and  TtattJiacHont  of  the  Fifth  laUr- 
n»tlt>nnl  Oplitliii1ni(diii;k'iiI  C^iii^n'M,  ISTU,  p.  SfiO- 

•  Vintiiiiu  M'.JkHl  .Monthly,  1877,  p.  180. 
SThflOrhlhHl'TiiU'  Review.  1B«U,  p.  HJ44. 
■The  Ophlhnlmic  Review.  ISflO,  p.  238. 
'The  Ophlhalmii.'  Eevirw.  ISM,  p.  351. 

•  Tmlt-'tiiBiit  du  «j-mIiWphnroii.     Nour«au  procid6  opiratoim.     Archives  d'ophlal- 
BMlOClB,  1092,1,  xii.  p.'c2T. 
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its  ajiex  upward,  in  drawn   tlirougli  tlic  reopened  section  in  (be  lid 
fasteued  witli  sutures  upon  the  »ftfifitif.     Tbo  epidonuie  faces  iho  epic 
mis  of  llie  previous  palpebral  skiu-ftttp.     ThU  uictLod  provides  well  ibrtbe 
formatioit  of  n  new  fornix. 

Sami-Isi»hii '  ojiorates  In  easc-t  of  «>mplet<"  »»vinlil<'phamii  of  Uie  lenSj* 
half  of  iIh"  iMiijtjnetiva  us  follim-s*.  Tlie  iiy/jow  lid  is  detailed  and  freeii  of 
all  cicatricial  limue.  The  etmtriciid  tJatiiie  on  itie  Bclerotic,  wliich  is  covered  ' 
with  epilhelttim,  is  tefV.  A  quadrilateral  Hap,  the  baeia  at  the  maTpa  of 
the  lid,  is  furmed  of  the  outer  laver  of  the  skia  of  the  loterr  lid.  tilled,  aod 
fastened  to  the  mw  surfsw  of  tlie  upper  lid,  wilb  loop-*«itnn«  tied  on  the 
outer  8urfut»,aDd  wiUi  ordiuary  sutures  ou  tlii;  inner  side.  The  skin-defiw 
a  coverod  by  oiiti*ide  iiiilnrea.  In  live  days  tlie  flap  i«  firmly  united  to  llw 
lid,  till-  siitim-ti  »rc  removed,  and  tlie  lia«i)«  w  cut  niKl  can  be  Xvfi  to  shrink 
away  or  used  for  covering  the  upper  part  of  the  defoet  in  the  skin  of  die 
lower  lid.  AHer  eome  time  the  adhet<iion  of  the  lower  lid  ia  treated  in  the 
nme  way.     The  reaidt  has  been  cspellent. 

Kamelsolm  tbiohe  that  his   method   may  be  made  available  for  t(>tal 
gymbli^pbarun.  ^M 

lirmlU. — IL  is  too  early  to  jud^  of  the  permanent  good  the  above<aP^ 
scribed  opemtlous  may  do.     Kon-jK-duncidated  fla^M,  u[mrt  frT>tD  the  ancer- 
tainty  of  tbt-ir  uttaehmont,  i<hrink  »y  much  tliut  they  oinnot  inttpire  oa  witib 
Feasonnhlc  hope.    Peduoeulntcd  fl»])s  shrink  likewiw,  but  not  so  mtidi.    It 
remaius  to  be  Bcen,  first,  in  what  pereeutaf^  of  the  cases  the  o]>eratiuiis  am 
primal^'  success, — i.e.,  how  often  and  to  what  extent  the  tran.'tplniitcd  fl)l|» 
take  mot  and  live ;  secondly,  how  lar  tlte  coDJiinctival  sac  will  bv  rcMored, 
eeenring  the  mobility  of  the  eye ;  thirdly,  how  tiir  Hkin  can  take  ap  the  fiisc* 
tion  of  a  murctis  membrane, — in  our  caw,  to  hd>ric»te  the  balI-«nd-fiockef 
joint  between  lidf;  and  globe,  and   ke<?p  the  cxinica  lrani<:parent.     Wilbont   i 
any  further  ex[)prienee,  wc  can  &Biy  (but  skin  will  never  take  up  the  fiinetioof   ! 
of  a  mueouH  membrane,  and  I  may  say  what  I  said  at  tbe  bt^iuning  of  tV 
Beetiou  :  "  The  value  of  a  eymblepbarou  o|)er»tiou  depends  tipon  tbe  extent  \ 
of  cynjuMctivftl  Hurfaue  that  \»  preserved." 


\nil.    817ROICAL  TBEATMENT  OF  TBACiTOHA, 

The  treatment  of  trachoma  depends  e«scutta11y  on  tbe  kind,  intensity, 
and  etoge  of  the  disease  in  which  we  find  the  patient  when  be  presejita  him- 
pelf.  As  to  the  nature  of  traehouifl,  I  distinguisli,  fi-oni  n  eliuiea)  stand- 
point, two  kinds  of  grauululed  lids  or  Iraehonia.  The  first  is  repmwtitcd 
by  (xilients  who,  without  any  or  with  very  trilling  symptomo  of  iiiflnmraa* 
tiou  or  diiaoomfort,  hnve  hyaline,  xago-like  grnnulnttons  de|)oiiited  in  the 
rctrotttisnl  fold  and  on  the  jwlppbral  portion,  iionp  in  the  fornix  and  bulbar 
conjunctiva,  though  on  rlinieal  rxaminiiiinn  we  may  suspect  the  frrnnulniioDi 
to  extend  beyond  the  retrotarsat  fold,  for  when  the  latter  19  freed  of  them  hv 

'  Op»TittiT«  IkliandluDg  Jet  Svmbluphiiron.     B«rncht  Hbtr  dio  XXII-  T««iilialui>{ 

ior  Ucidelbcrguriiplilhiiliiiolapiclicu  0«8ell»cb»ni  1B92,  S.  14», 
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iqtipf^zincr,  ltit.>  nxl  points,  the  bloody  Qcste  of  the  gnLnitlntions,  art>  HK>n  only 
in  (lif  JijlJ,  whereas  the  furiiix  and  bulbar  ixtQJtiuctiva  31*6  norma].  In  many 
cases  the  d^^wsition  of  f^raniile.'*  Is  only  iiKKlcmte,  id  otli«re  s»  marked  tliat 
the  r«trotar^l  fold-*  apjtoar  like  broadc-n<>d  riclgi^Jt,  and  (he  granules  are  so 
dniKely  set  that  ihcy  ux-m  to  coiilesn^  (dilfuNe  iuGltratiun).  2s'i)t  rarely  tliU 
form  of  traclitinia  b  liuiitixl  to  Uith  reti-ntai'ial  folds,  tJiu  (utliK^bnil  miifuiMS, 
and  the  curtincleof  ooo  eye,  tlie other  eye  bt^ing  normal  id  vvory  nspeot.  It 
is  not  met  witli  in  the  lowt-r  rvtrotarsal  fold  alone,  as  the  follionlur  cataiTh  a 
said  lo  be.  Krmiiii-iitEy  it  isdiagooetitatHlonlyaecideuialiy,  the  patiouts,  not 
awnrcof  it,  TOminjt  roraumeotlierrumplaiut.  I  have calk-d  this  (orm  simple 
or  twa'injftn'imtt/iirif  Irofhnmti,  I  thtiik  it  la  nut  ooiiiii^ioiiti.  In  Kiirope 
I  have  Ik-en  it  ruix-ly,  in  Xfw  York  frtipiently.  In  tfm  Jorra  arprftisioix 
cdHtfxUat  iU  inunifihe.  That  it  tuay,  however,  disappear  9pontJine.jusly,  is 
att(»tfd  by  Lo^tachuikof,'  uf  Moscow,  and  exemplilie<l  by  a  case  wbioh 
Greeff*  depicted  and  dtscribed  nnder  the  name  of  |)fieiidi>-trachoina. 

The  other  kind  of  trachoma  is  the  well-known,  Sft-called  Kgyptiau  or 
military  oplithalniia.  It  is  both  inflanimatory  and  contugious.  It  undoubt- 
edly is  productKl  by  the  traii^mission  of  vinilent  secretion  fnmi  oiie  eye  to 
■notliiT.  It  iu  endemic  and  epidemic.  It  may  be  the  wmpllaition  und 
scqiifl  of  anotlier  kind  of  eoujUDctivitis,  the  catarrhal,  blcniiorrha»],  and 
diphtliLTitic.  It  Ifads,  when  left  alone,  to  more  or  lesi  cifatriisauou  of  the 
ooiijuuctivft  and  ila  ix)ti»c(|u«ijcc»  in  iht  lids,  the  cornea,  and  the  whole  eye. 
It  is  not  im{>us$ible  ttiut  ihv  non-in6nmmator)-  form,  by  cxtenml  iDflu«uo(* 
other  tlian  contagion,  timy  piu^t  over  info  the  inHiLmmutury  form,  but  T  have 
Dewr  Dt>ti<ird  it.  It  ewms  imtnral,  however,  to  gti|)poH(.-  that  an  oyc  nfFectcd 
with  simple  trarlinma  is  predisijosed  to  iuflammatory  trachoma. 

Inttieationn  «f  Snrjkal  or  Mcchwtkul  Treatmaii  of  Granular  lAda. — 
NoD-intlanimatury  Iraehoma  should  t>e  treated  by  expre^^ion  an  soon  an 
the  v&f*i  presents  iteelf  to  the  phy^iciiiiii.  In  the  inflamm»Iory  fbrni  the 
nnite  stage,  be  it  primary  or  only  a  paroxysm  of  the  ebrunic  stage,  should 
neither  be  treated  (turgtcally  nor  with  i!ttn.>U);  cliemioal  meana.  Thin  period 
sbould  be  tide^l  over  by  anliphldgtBiic  tn-atineiit,  eold  applicattona,  careful 
eleausing,  and  itiHtilhition  of  mild  antiseptics.  Tfte  meekaniivil  trailnumt — 
exprcsHioii,  s|Mioniiig,  gratliige,  raiiterization,  and  excision — U  indicated  in 
ail  «w«  icUrrr  the  cfi'tracfcrieth  hi/aiitie  granule-s  arc  prcuml.  In  nluuttt  alt 
cases  it  ilioitftl  be  aupplemcnied  by  medicinal  app/icaiion«  and  car^/iil  attend- 
aner  io  hygifne. 

JIelfio<lit.—('l)  The  oldest  ntdhvd  of  uiLrhaiiical  irwitmcut  of  trachoma 
is  tb«  opiithalmoxysia,  the  hnu-hiHtf  or  ncttitrhinf/  out  of  the  grannies,  the 
brtma{/€  or  a-.-mltuffe,  revived  lately  l)y  Borttlli  (1859),  Schroder  (1889), 
Abadie  and  Daricr,  of  Paris  (ISSO),  and  introduced  ii)tf>  America  by 

'  Loiteuohnikuf,  A[i«ri;u  do  I'nctiviti  Aa  onelt  uTthlhRlmuloglqui)  ie  Uumou,  1^^, 
pp,  46  and  62. 

*  GrccfT,  Arcliivc*  «f  Ophlhalmotogy,  toI,  xij.,  I8B8,  p.  &0S,  and  Arcbiv  fur  Auguu- 
h«Jl)ain<l«,  B<].  xilv.,  IBSS,  tj,  60. 
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Mfti-ple*  ami  Wi^ekB,  of  New  York  (1891).  With  nr  witlmut  prerifl 
Mraritit-atidiis,  the  iniipr  siirfaw  i»f*  tiie  lid,  well  pxpcMed  by  damping  for* 
rc))S,  is  finuly  Kcnililx-d  with  a  Hliort-  aad  Mtiff-briHtluJ  bruali  lilJ  alt  tfa| 
graniilitt  urv  romovcd.  Tli«^ii  a  ttolutlon  of  <>orroflive  «uUitnat»>*l :  -500  of 
stronger — ia  well  rnWxjd  into  tlip  toni-iiii  liiWiir.  TKp  reflotion  h  n>IioT<d 
by  cold  aiiplioilions.  The  afler'tivatiiK-iit  cuDsiete  iu  anli>#i>tic  and  astHn* 
gent  wHfilics,  or  tJie  spplicatioa  of  s  one  ]>er  cent,  or  two  per  cent,  solutioa 
of  nitrate  of  silver,  or  toiicliinga  with  tbe  sulphate  of  copper  or  alum  ctrstal 
as  customary. 

(2)  Oalvano-cftUKUi  wait  first  used  by  SamelHohn.'  Ho  biimed  tbe  graii< 
iilntiunit  out  M'ilh  u  fine  loojt-olccinKlc.  ^H 

(3)  SUvlroly^ti  ftiiB  ititrodiicnl  by  G.  Lindsay  .loliiwon,'  of  LotraQ 
Th<>  iuncr  surface  of  tho  lid.  well  oxijosed,  is  srtirified  witb  the  "sillo* 
itenr,"  n  scalpel  with  tlini-o  blad«»t  about  oite  i)iillju)<?(iv  distant  from  ou 
aiiolber.  Each  A])plit<atio[i  produ««  thrco  iiidsioos,  [nrallel  to  the  tiff 
of  the  lid,  Uirotigb  wliicli  tlie  <'lwtro(Ics  arv  jiui^-d.  ' 

(4)  JCxeiMon  of  a  Mnp  of  tv,njunctira  ronlaininff  thf  graniJea,  firet  mctfaod' 
iraily  pnM'tiwd  by  fJalpzcm-skl.'  of  Pains,  has  had  many  warm  advocai««, 
especially  in  Norlhcrn  Germany  and  Rnesia,  where  trachoma  abounds. 

Teehnie. — ^Tbe  coDJimcti\-a  is  cocuiiiixcd  aixl  Hterilixed.  PtoftiaM 
Sohiiabe!,  whose  prooediiro  Etscbnig*  dtwrilj^s,  uses  for  this  purpose  I 
goliitiou  of  icido-trichloride  1 :  200D.  The  point  tif  a  hyijodermic  syriDftij 
611e(l  witb  a  four  per  nrnt.  mhtlion  nf  cocaine,  is  thrust  into  a  fold  of  roth 
junctiva  (>H-izctl  and  niised  iK-iir  the  outer  ontniutF^iire,  two  or  three  miUi- 
nu-'tres  behind  tlic  convex  border  of  the  tarsus)  and  mlvunocd  hori»>ntaU^ 
tbe  m1jo1«  length  of  the  rotrolarsal  iwiliou,  Iu  slowly  willtdraM-ing  On 
syrinjfc  about  four  jnininit*  are  injocted  into  llie  Bubcutaueous  tissue^  Tbil 
produces  an  nrtificlal  (wloma,  remlennjj  the  granule  in  ihe  raij^od  rt-trotarsil 
fold  very  oon»picuou».  In  ordinary  iraif^  a  told  rnini  eight  to  twi-lye  milli- 
metres brood  is  removed.  To  limit  it,  from  five  to  oiglii  threaded  uecdla 
are  introduced  vertically  through  the  base  of  the  fold.  Their  points  of 
entrance  are  in  the  healthy  bulbar  conjunctiva ;  their  points  of  exit  frooi 
one  to  one  and  a  half  niillitnetres  in  front  of  the  convex  border  of  ih4 
tar»»9.  Haviii}T  tlu'  frild  stretrtied  by  an  aHHit^tant,  the  o^ierator  drcnraciMI 
it  with  a  scalpel  alxiiit  one  tniltimtrlrr  inside  the  m^fdies.  Then  the  end  of 
tbe  fold  ie  held  up  with  forceps  and  the  whole  strip  excised  with 
The  ncedlerf  arc  now  pulled  out  and  the  sutures  tied. 


I  flriflailiBV 


*  Mitrple,  Th«  U«dical  R«oord,  KoTemlw  3S,  1801. 

*  Sauielsuhu,  Dii?  GulviLiiukaufllh  in  dor  Ophtliulmochinirgk,  Gneft'«  Aivhiv  fltr 
Ophthalmologic,  Bd,  iii..  I.  1867,  S.  114- 

*  Johngon,  A  Nrw  Tn-jtUnvnt  of  Chronic  Truchtfciiii,  Aicbtrct  of  t^litluUmi 
rix.  p.  SG4. 

*  GnU»i>«nki,  R»cueil  d'Opbtnliuologiu,  1874,  p.  132. 

*  Elicbnig,  Ziir  npcmlivi-n  Bvhiimlluim;  dt-i  Tni(-hoiii«,  Wienvr  mcdkitiiicbe  BUtUf,' 
188Q,  Nn.  14  Hiid  16,  iii>dC«:niuk,  AujccuirpontianDn,  S.  SS8. 
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la  Bomc  cases  it  has  l>ccn  tlionglit  ndvi^Mr'  to  rtmove  a  piece  of  fht 
tarmt  iogethrr  with  the  rflr^crnal  fofd.  ThU  can  lie  ilone  in  the  Ibllawiii)^ 
way.  After  llie  i-ocainc  injection  into  the  retroianaii  fnkl  it  longtliidiual 
incision  is  mndc  thiough  the  thickness  of  the  tarsus,  but  not  through  the 
epitar-*al  a|Kine«iroHis.  The  latter  is  detached  from  the  t:ir>jiis  with  a  round- 
€dg«J  hami-ohi.td  (Fig.  21).  The  nepdlea  are  then  iutrodiiwd  as  ubovc 
descrilied,  bnt  th(;\-  huvc  to  comprbic  the  pufttcrior  (urt  of  the  tonus.  For 
thin  ]niqK)se  they  must  b<^  paH.sc(l  uuJcriK'Utli  it, — i.e.,  hclwccn  its  outer 
eurfare  ami  the  aponeurosis, — uud  liuntly  tlirongli  th<^'  ciiijuiieti\*n]  b<^>n{er 
of  the  anterior  part  of  the  taran*.  Now  the  retiMtarwil  fold  nnd  the  pos- 
terior part  of  cartilage  are  removed  with  scissors,  the  needles  drawn,  and 
the  sutures  tied. 

Th«  reacHonJrmn  tie  o^i-ration  is  usunll)'  moderate,  and  will  be  relievwl 
with  cold  applicntions.  The  slight  thickening  of  the  wound  and  of  the  lid, 
as  well  as  the  siiffiii-ion  of  the  latter,  disappears  in  a  few  days.  If  Ihp 
closure  of  the  wound  was  inetifficieot  or  some  needles  tt^rc  through,  granula- 
tions way  sprout  from  the  wound.     They  should  bo  removed  with  scissois. 

lu  mild  cases  the  recovery  takes  between  two  and  three  weeks,  in  sev«K 
ones  luuger. 

(5)  Exprcmon  uecma  to  \k  oompanitivcly  a  reeont  method  of  treating 
granular  l!<U.  Cuiguct '  pracl!Mc«]  imd  dmLTilxtt  it  in  IS73.  Other  authors 
are  E.  Berlin,'  Mnndelstamm,^  and  llotz,*  Dr.  Ilotz  prees^  the  granu- 
latiooa  out  with  his  linger-nalk. 

In  1891  Dr.  Prince  aent  me  a  pair  of  rlii|j;-4bBpeil  rurc«{>i  wliicb  ha  uiofl  for  oipimrion 
«f  ItBohoina,  >Dd  in  ihi-  Hkniit  ^viiir  1  lUW  Dr.  Uunn'  D.  NoyMp^rfunnoiprM^ion  ona.  vor; 
multBd  cate  ornuii-iiillBLumitlDr)'  Inu'lioiiin  til  Ilii-  Ni<w  Viirk  Eyo  ami  Ear  Inflrmiry.  He 
dewribcd  tbr  mudc  of  trcntai'^nt  in  hU  tcxt-txiok.  llauiril  tV>r{>R|><  the  «7id*  af  which  were 
groored  and  »t  ri([lil  biikIui  lo  tlur  ahafU.  1  utcd  bolli  Princo'i  wnd  3(oy«"*  r<:>rc<i|)#  x  faw 
timis,  n-hwi  it  kujeicwI""!  it*«ir  u>  iiiij  tlml  iiii  iiislninipnl  ncliiig  rm  tlio  principlo  of  the 
tnangtc  voiild  aiprcu  X\\r  gmiiulnliimt  ni  wf'll,  niiil  wt[l)  lnu  hruUlng  nii'l  laucnLlion  uf 
tbt  tiMue.  Acconlinglj-  1  bud  rot/er-furtfjit  madu,  wlilcb  1  have  luod  hince  wllb  entire 
Mli«fit«tiDn.     Tbrij'  conftUt  (>««  Pig.  39)  uf  twu  creusMl  U)rliiid«n,  abuut  Iwu  milHuietral 
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ihli'Ii  and  t«n  or  eleven  millinicirei  long,  rolling  on  plvoti  in  lionetboe-ihap«d  enids  at 
th«  >bitfU.  O'vJ  T«ll('r-fi.-n.'U]M  inuBt  n.>!l.  Tu  Jo  »o  itiu  ^urfact  of  tin;  rollHrs  mutt  offer 
aufllcient  K»Ut«ncn  (lliercfi-n;  tho  vraunvt),  nai  tlicre  must  be  tufficieut  piny  betwwu  lb« 

■  Ciii^«t,  Aaoalet  d'oculUtiqUc,  t.  Ixis.  p.  T8. 

'  E.  Berlin,  Bellrn^p*  lur  pathuluguoben  Aaalomio  dor  ConjunotlTa,  KtiniavliP  Monai»- 
bl*»ter  fur  Auseiiheilkund*.  I87S,  S.  358. 

'  MBnd<!lBtnmin,  Der  t^tlc^l>olnatOM  Procou,  Gni^fo't  AreUv  fnr  Ophthalmolo^e.  Dd. 
axlx.,  1,  lass,  S.  100. 

*  Hotx.  Trvstment  of  TmchnmiL  by  Ripi«i»ion  of  tli4  QmnulM,  Archive*  of  Ophllinl- 
mologf,  to],  ev.,  1886,  p.  147  ;  Ar>-liiv  fur  .Vtigonhcilkiindc,  I)d.  xrl.,  1^(i,  S.  il2. 
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tait  of  tho  <!;lind«n  bihI  tito  ii|>  of  th*  tutndlM,  •^h<-rwi*a  1i1<h<J  bikI  tiuuit  will  elofi  I 
pirotf.  Tho  crllndmi  sbuulil  ixit  b*  Uio  thin  to  give  ikufflcicnl  Invenigo,  iiirr  tAo  tkld 
IJlw  tbcM  or  StuiiheuMii,  Khk'b  tiMkn  ih»  tiifinintrni  io»  L-uiiib«nonii>  fur  iu  dpUeaie  nq 
I  faar*  a«oii  two  miNjiflcatiulw  vl  tkt  loflruui'til.  Imili  •liHt^ntvl  wltli  t])e  ol'^evl  to  rtaj 
mOK  rtadily  Uk  eraiitilnlluM  at  Ibe  valrninl  uid  iRWni^l  caatb).  Tlii-  nne  1^  Dr.  Can^ 
b.-ll  fau  lilt-  t-ndi  ur  t)»«  cyllndcn  pRfjeMlng  bejrond  llic  tip*  of  tti~  altan ;  in  |j>i>  i>ib«r,  \ 
]>r.  Ruit  (fig.  W),  itwburM«]io«4<HiiM<dcail-[)ivc«UM>cbnng«(l  ilmt  onu  Brmi«ln«iG 
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prolongation  of  the  alinft.  vhil«  tli«  otli»r  iiin»  ufF  paim1l#l  witb  tho  cyllRimr, 
ipMcbetweoDhaad  iliucvlimiiT.  (I  run,  llko  N».viv>'!>  Tutrqa,  br  puslied  ansUy  ttmlertM 
caatltL  Th*  inntitimnnt  work*  W<>ll,  aiul  I  IimiI  unt-  made  in  wbicli  \h«  tii^ti»  pujuij 
tluir  honiMlloo  •nd',  bul  lh>-u!  vttv  nc-nrvr  Iu  Lhe  in'linilan.  Tbr  urigin«t  pMltcre  M  pFi(t{ 
Mf  ibe  itroogert  Bnd  hatidiait  itutruinctiL  I  Utid  Uiat  1  oui  rMch  with  It  tfa*  nc»mm  H 
tfco  comen  quit«  uitufactorily.  ' 

T)NClan*lnt;(if  Uio  rolkr-rorccps  nquirm  paniciilar  care.  Tbe  <r]rlindHi  on  M 
Ulun  out  aiid.  M  well  lu  tbeliitiM  id  llie  «b»n  c-ii^, cl«*iUod  («)»rBl«ly.  ThI*  a««d  nM  U 
done  after  wcry  oprmtiou,  but  Uivy  rfiouUI  be  bnuli«<d  vlib  »oap,  bvilvd,  »ui  w1|mAi 
after,  and  b»il(^  again  bebre  oadi  opentlon. 


I  demonstrated  the  foivcpH  and  ^vc  tbe  first  avc<(>iint  of  my  «xp« 
rioiHw  with  it  at  the  uieetiug  of  the  Amerioui  O|)l)tjialuiolof;ical  Sncifljl 

ID  1891.' 

Technie  of  Ktprfm&n  o/  Tmc/imm  Granulr*  with  the  IttMer  or  aOul 
Fornvp*. — Topxpre!»  trocbamiiloiiB  inliUration  Ixith  thoroughly  hihI  n-itli  tht 
pro|»eri«re  nut  to  wound  tlio  coniea  nor  Ijniisc  or  liioerite  the  w^iijimttira, 
is  [niuful  anil  ruiuircs  time.  I  lUercibr^,  sis  a  rule,  use  geucral  anaratheia. 
As  ih*  operation  liiw  provtHl  liarmleBS,  I  operate  on  the  four  lids  at  llw 
snnw*  sitting.  Tho  upper  lid  wIk^u  everted  slitnild  l»  oeieed  at  its  edg4 
with  the  (roller)  forceps  at  the  centre  of  the  rctrotaraal  Ibid  dniMn  upwani, 
so  that  the  whole  csleut  of  the  graonhir  deposition  sliall  be  e.\-[>o?MA).  Then 
the  lid  is  licid  cvert«<l  with  the  index -finger,  nnd  oiiv  e^'linder  is  pii«b(4 
ilft'P  into  llie  iip[>er  fornix  over  the  edge  of  the  lower  lid,  wbioh,  rtmaiii- 
in)(  ill  si'u,  protectH  tlie  rurnea.  The  other  cylinder  (wsses  ov-er  the  taml 
»iirtHiv(if  ihe  ucmjiinetiva.  Tho  fur(v)<s  is  uow  compressed  willi  modeN 
Nti'  ftmv)  niid  dniui)  forM-anl,  no  tiiiit  wf  iiotiiie  tlie  even  rolling 
ovlintlrr  tliAt  lies  on  the  tarsal  surface.  The  ipiuinlos  come  out  nti 
InM  onudwl  hy  I'le  cylinders,  ami  if  they  are  wft  thtnr  ronlents  are 
\Mi\y  an  a  j^'tatinotie  liquid.  The  fon'e}»  is  introduced  and  tbe  maumirre- 
(VlWttteit  Hf^tin  aixt  agiiin  iiotil  all  trachomatous  subetaooe  ts  pn««vd  oiiL; 
At  ftnt  lb*  tisBOO  cau^t  between  the  rollers  is  thick  and  resietant,  but 
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gradually  it  thins  down,  and  when  all  the  iiifiUmtcd  siibslancc  U  oat  the 
retrutarbtal  fuid  Htrett^'heti  an  a  thiii  diHihlcd-np  mcmbrnnc  bclAvc«n  ttii-  oylin- 
dei^.  Then  thi-  uiitiT  of  the  (old  tthoiihl  he  iliawn  up  and  iinviLit)  so  aa 
to  imfuld  and  slix-tcli  out  tb«  portion  cQUcealed  behind  the  outer  L-oiDiais* 
sure.  This  portion  i»  then  |>n?fi»^  out  with  the  roller  as  thoroughlv  as  the 
wDlral  purtiou.  Tlio  eunie  otiglii  to  Ue  done  with  the  \nvrer  lid  mid  the 
caruuclc.  If,  wbicL  ia  uol  rare,  ihe  tarsid  surfaa-s  nf  the  lidn  iiitr  uImj  ixset 
Willi  grsiiulcii,  tUose  cnu  best  be  prtsawl  out  if,  on  the  lower  lid,  one  cylinder 
[HissciK  over  the  oiitrr  and  tlLe  olher  ovi-j-  the  inner  miHiiw.  On  llie  upper 
lid  this  notd  not  be  done,  as  the  longer  and  thieker  tsiv^\ie  givw  HuttieJeot 
resistance  Ibr  the  roller  to  liberate  »l^  tlie  tar^l  siirtaec  from  the  included 
granules.  The  impressions  from  ibe  ridges  of  the  eyiinder  give  to  the 
snrfai'e  a  fliiterl  apiK-araiue  which  iiiiiftt  bi^  iiiiiforni, — i.e.,  tW'  fnxii  graniiU-s. 
On  inspection  the  whole  rctrntarsal  fohl  with  the  ranthftl  portions  should 
Ik  entirely  free  from  granules.  :iii{|  ppc-sent  a  dark  red  snrfaee  with  a  nnm- 
bcr  of  small  redder  doti^,  apparcutly  the  cavities  of  the  grauulee  now  filled 
with  blood.  The  eurliice  may  or  may  not  be  washed  over  with  a  small 
pad  of  absorbent  cotton  dipped  in  a  solution  of  bichloride  of  meivury 
1 :500. 

Reaction  and  After-Trtalmatt, — There  is  no  more  rtaetion  than  Hlight 
-swelling  of  the  retroianyd  folds,  %-ery  little  siilKwiijuiietival  licniorchape  in 
n  ftw  case?,  no  jmin,  no  diacharge.  The  putieuf,  going  home  immwiiatoly 
after  the  oi^eration,  lias  nothing  to  do  but  to  naeh  and  euul  bis  eyes  with 
freah  water  several  times  daily. 

The  first  few  days  the  fonjuncti\'aI  surfaees  may  V  wlightly  eovercd 
witli  mucus  or  eoagulated  6hrin,  (■anting  a  Bomewliat  wrinklitl  upjicanitiee 
of  the  Hurfaee,  as  if  there  were  undue  agglutinations.  The  wrinkles  tieoil 
not  be  stroked  out,  Ibr  in  a  (ew  days  they  smooth  themselves.  The  eyes 
have  only  t^jbe  wiwIn-^Lnnd,  if  tlierc  is  still  !-omc  roiij-hiiesB,  the  lids  should 
he  toiiohe<l  with  the  Bitlphate  of  copper  (-rystnl,  very  mildly,  three  timM  & 
week,  until  tbf  eonjiinetix'Ji  Jias  a  normal  ai^pcfH. 

(6)  Cnirtlitv/  {cjxochtmdori)  oj ipanular  fuh,  ap[Hin-nt1y  first  meutioned 
by  Bardenheiier,'  of  Col'^ne,  has  of  late  l¥»en  partlcidnrly  advocated  by 
Profttwor  Snttler,' of  Leipzig. 

TffhTiir  of  Cnvftdjif/. — The  conjunctiva  in  raeainizetl ;  in  severe  cases 
general  ame^tln^ia  is  preferable.  The  cajisule  of  each  granule  is  ripped 
with  a  entamr-t-needlc,  and  the  contents  scooped  out  with  H  small  sharp 
spoon.  S[x)ons  of  different  sizes  an-  nceciiwarv,  fVom  one  to  three  niillime- 
ireii  in  diameter.  The  tursiH  otfemt  i^iitlideiit  re^iatanee  for  the  needle  and 
g]K)<)n,  but  lli«  retrutorsat  fohls  and  the  fornix  parts  do  not.     These  inuet 


'  BntdftTihiMiM'.  [ndlcntlnncn  cur  Anwptidung  de»  Bcharfon  LolfcU.  CuIoitdo,  IHTT. 

*  Snttlcr,  Div  T rucli'j tnlw tin nd lung  eiii«t  uiid  j«(il  (Th«  IreAtiiivnt  of  Inu-'liomn  rvintierljr 
tnrl  Bl  prnx'tit},  7^ribi:hnft  filr  it  oil  It  uncle,  xil.,  Itl91.  An  cxctllfnl  pnper  on  tb»  hUUity 
of  thi>  trvnliiinnt  nf  (mdioma.  Thu  sikiDv  lubjeot  it  aIki  wry  wull  trvuteU  in  fuDUu'*  l«st- 
bo>)k,  vol  ii.  p.  233,  etc. 
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be  put  ou  the-  strctc-U  nitli  a  fixlug  forceps,  aud  ouc  grnaulc  after  tli«  < 
ripped  urid  njmoiK-d. 

The  stcHlizntion,  i-l«u)iting»  nii<l  ntb^- treatment  are  tbe  same  fts  in  lb« 
other  niethodii.     The  rmcluin  b  iiHtially  sliglit.  ^M 

Jiftiittgand  y<Uue  of  (he  DiJ'crcitt  MvOiotU. — We  ought  to  bear  in  aKf{ 
thai  trachuiua  ma}'  be  spoutaneou&ly  recovei-«d  from.  It  seems  to  tnc-  tti&i 
the  non-iufluiuuiatury  kiud  should  he  (Kirtioiilar],^  apt  to  ^hnw  such  k- 
covcry,  but  I  have  uo  prcH>f  of  it  from  |>cnK>ual  obtttr^-alion.  (Sw  publi- 
catiou!)  by  GrutlT  and  Lugclschnikuf  mcutiout.^1  above,  p.  S47.)  I  have  Hxa 
<.«iw«  of  iullaiuuiuturj'  tntohoma  get  %n'(>U  without  treatnicui,  leaving  at  least 
an  visible  eitiatricts.  Coses  that  reoovor  sjKintaiiMUBly.  leaving  more  or- 
less  cicatricial  tJasue,  but  uo  fuuctioual  or  othei'  disturbauce,  &k  aol  esc 
tiotial. 

On  the  other  IiiukI,  we  kniin-  that  trneltornn  »  n  nioAl  n'txtlliotw  <1m 
even  To  treat,  and  in  niiiltitiidoi^  of  on«»  l«wi»  to  pennanont  ■m]>airiiKDt1 
light,  often  eootigh  to  one-aided  or  donble-sided  blindness.     Of  ^reat  i&'j 
6ueiire  are  the  hygienic  eurrouiHlings.     Patients  treated  for  months 
tnoiitliH  ill  dispeii»artos  without  much  bei)«li(   rajiidly  improve   whea. 
mittMl  to  a  well>tfondiirted  hospital  or  sanitarium. 

In  the  RecorHl  \Am-e,  we  «bould  l)ear  in  wind  that  iradiuina  has  a ; 
tendency'  to  retnpsp,  and  that  no  citre,  incdidtiul  or  surgicul,  nor  tioUi 
bined,  can   give   int<unaD>L'c  agaiitst  the  [>o«s!hility  of  »   ri-laptfe.      I*alieDtB 
ahoiild  be  n-atclied  and  wanted  not  to  loee  time  if  the  first  syniplooM  of  a| 
n.>la{iKi?  iH.-our.     Fii^uentiy  tbe  it'laji^es  are  very  traagient,  cured  bv 
aud  a  few  touchiiigH  with  tlie  oopiier  cryatal. 

When  the  i«tieiit  eoine«  to  ns  willi  cliaraotcri^tic  »pawn-like  gianuli- 
tions  niid  no,  or  no  marked,  inflnmmntion,  c^pcciAlly  no  blennorrha-a,  «ir- 
gieal  ttratmenl  w  iwiica(fvl.  Tbe  tl«itnietiou  of  the  granules  one  after  the 
Other  with  the  actual  or  galvanic  cautery,  or  proving  tlieni  out  vitli  tbt 
finger-nail,  or  the  scooping  maybe  pcrfettly  appropriate,  and,  supplemented 
by  hical  chemical  treatntent,  cure  the  patient  well  and  rapidly  enough.  These, 
methods  are  indicated  when  in  the  cunnse  of  tbe  dieeaae  the  greater  part  of 
the  onnjuuctiva  lias  beeoine  fti-c  fmm  gniuuks  aud  a  aniall  niituber  air  sifll 
ecntterod  and  deeply  emlxikttil  in  (Ir-  tiHiitK'. 

Wlu'n.  however,  tliere  \^  a  multitude  of  grannies  embedded  iu  the  foor 
retrotanal  fohk,  so  that  no  fire  sjince  brtwcen  thetn  is  visible  to  the  naked 
eye,  thow  methods  would  Ite  very  t«lio«5,  if  efficient  at  all.  Tfien  yraAOft^, 
KtwViOh,  or  rz-fMTamon  \e  iiidieated.  Of  these  three  metlKHli;  the  one 
Ber\'ic«ihlc  and  valuable  as  the  other*.  All  three  are  snfficient  fiirl 
total  removal  of  the  granules,  if  (Imt  l>e  i»«is«ible,  aud  if  not,  they  msyl 
eetimatcd  to  be  bo  in  the  tamv  decree.  Kadt  of  ihera  is  likely  ti>  mre  lhe| 
disea^  rapidly,  but  the  qiici>lton  remain^  "Do  tbcy  cure  equally  iren?'| 
I  mean,  does  the  one  cure  the  traehonu  with  aa  little  danu^  to  Ibe  eye  as, 
the  other?  Tliey  do  not.  Gmttage  and  exci^on  cause  more  dntrucdooi] 
of  the  ouDJuiictiva  than  cxpre&sJoo.    As  the  oonjuoctiTa  is  aa  < 
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of  the  or^^  of  vision,  notliing  of  it  shduld  be  Macrificisl  if  we  can  help  it. 
In  tavor  of  excision  it  may  tic  anid  (liat  we  can  ti|iare  a  etrip  of  hcultliy  cud- 
jiiiiL-tl\-ii\vitl)oui  nutabic  d!»coiiifurt;  tlieiKunK-  iimy  be  Kii<l  in  iiivor  of  giitt- 
tflgo.  tliungh  this  procedure  is  Jras  o<-rtnin  &»  to  the  limitfttion  of  its  aetioa. 
In  all  thi-ee  methods  we  tiiaydn  too  lillle,and  have  t'l  o|>erateBr^iii.  This 
voidd  be  only  a  loss  i>f  time,  not  the  greatest  loss  the  patient  <.'ou1d  have. 
We  may  alst*  do  too  much, — i.c.,  attack  more  than  is  diseased,  which  ibr 
exciuoii  in  identli-al  with  st:)  much  dedl ruction,  and  for  grattagc  is  nearly  the 
same.  GnitUTge,  in  nnler  to  lie  efficlf^ut,  )>nKltK'p»  wliole^de  l«aring  up  of 
the  eonJuiK^tiva,  l>y  which  a  good  dcul  of  vulnublc  tissue  will  be  uetually 
deetroyed  and  a  certain  porlioo  mtvphiovd  by  the  iinavoidnlilc  cicatrices. 
Expreteioii  h  the  gcntl<«t  surgical  method  I  have  become  aeqiiflintfd  with. 
If  c-autiouHly  duue,  iieitlier  eoruoal  ulceration  nor  symblepharon  tullitwe  in 
its  wake.  I  have,  however,  distinetly  noticetl  that  after  the  cure  of  very 
severe  cnsi-»  iht;  retnirar^l  Fv\t]»  arc  not  m>  extetii^ive  aci  in  the  normal  coii> 
dition,  and  thope  arc  fine  lineur  ticars  discoverable  in  them.  Considering 
the  density  :ind  depth  of  the  infiltration,  it  is  a  wonder  that  su  niueh  con- 
junctiva was  preserved, — «>.,  was  not  destroyed  by  the  p-aniilee.  "When 
the  Irat-homa  j;vanulos  liav*"  di'^ap[>cnnxt  and  the  conjunctiva  is  replaced  by 
cicatricial  tissue,  the  nieL-lmnicnl  treatment  aa  a  curative  agent  is  out  of  the 
question.  Surgical  treatment  lia»  to  relieve  the  isequeU  of  trachoma  uu  the 
lids  and  the  cornea,  and  to  do  this  aa  (iir  iia  possitile  with  the  object  of 
roftoriug  lost  conjunctiva  by  pro«.tlui"c»  which  we  liav*e  discussed  above, 
number  vli,,  among  the  opemtions  for  syniblephnmu. 

In  eonditsioii,  I  may  siy  tlint  tlie  moeliauieal  treatment  of  trachoma 
does  not  Bti|ier8ede  the  mwliciual, — it  supplements  it  nuM  beneficially  in 
abridging  and  facitilaltn^  the  recovery.  Kxpression  doi':*  tliis  an  efficiently, 
but  more  gently  and  with  better  preservation  of  tlic  conjuuctiva  tlian  any  of 
the  other  methods. 

IX-  PERITOMY. 

PcrUomy  is  an  operation  which  Dr.  Fnrnarl,  of  Paris,  later  professor 
of  ophthalmology  at  the  University  of  Palermo,  invented  and  de^'ribcd 
under  the  name  of  fonjiiiiv  conjoneiivftle.  It  was  used  to  im[>rovo,  if  not 
cure,  rebelliuui)  and  advanced  ti'at^'honiHtous  pannus,  and  conitistit  in  the 
removal  of  a  strip,  from  live  to  eight  millimetres  in  tmndch,  of  conjunctiva 
.iround  the  conicii.  Itwa*  llioiight  lliut  tlic  vaw ti I ar  cicatricial  tiiisiie  cover- 
ing uiid  iiunding  the  cornea  wutdd  w:istc  away  if  its  nutritive  supply  was 
cut  off.  It  did  not  do  so.  The  removal  was  made  deqwr.  It  did  not  yet 
.  BQBnerthe  piiqiow.  It  was  made  so  deep  as  to  destroy  all  episeleral  tisfttie, 
ao^rto  lie  SUIT  that  nothing  wa.H  left,  the  dciiiided  zone  around  the  cornea 
•ma  treated  with  strong  caustics.  For  a  time  the  opcmtioit  was  popular, 
esjjeeifllly  in  Kngland.  I  have  iwrfornied  it  a  nnmlKT  of  times.  The 
result  was  t^jo  nnrertuin,  and  the  dangf.T  of  sloughing  of  the  coni«i  was 
ever  present.     I  think  the  operation  has  been  generally  abaudooed. 
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§  VI.  OPKRATtOXS  ON  THE   SCLEROTIC. 

Tbere  i»  ouly  vov  o|M.'ratiun  done  on  ibc  sclerotic  wunJi  sperol  iw- 
«dvrut>on.  It  U  w^n-ofouiy.  iu«d  chiefly-  tor  glauooma.  Wr  dntin^uil 
anterior  AD(]  potitmor  gcK'roloniy  anconliDg  as  the  itsciRioa  in  tbridvabt 
is  before  or  behind  tlie  inscnitm  of  the  iris. 

(a)  ^tifo-ior  jcfcrofomjf  was  first  performed  by  Qungliwi  in  I871,«i 
de  \Vw;kt'r  (1867)  and  Stellwag  (I8fi8)  had  cspre-aswl  th«-ir  Wirf  tW 
ttiD  excii^iun  of  llie  iri>i,  but  the  divitjjoii  of  i)ie  Mrlomtir,  constitutdl 
in)|)ortaiit  factor  in  tliv  cure  uf  ghiiKi>iua  by  irrdcrtimiy.     QnagliDa 
lisbed '  live  suvcetseful  ctaes  of  scliTot'imy.     Di-  Wcckcr*  theu  becaiie 
enthusiastic  about  sclcrotoiny,  L>.  Mauthiifr'  tlic  fame.     The  uncettaii^ 
tho  resnlta  of  iridectomy  in  clironic  gUucoma,  tbe  numeroite  rebfeee 
iridectomy,  aud  the  ocraBioiwl  occurreuoes  of  "  maligiia.Dl"  glaiiooon,  cj 
8CUT»,  aud  otlier  iiii|)leaaattt  ix>Dditioi)s,  determined  iiuuiy  tn  ir^-  !>cl?rD(oair, 

IndixtHonti. — Some  ocultnis  iiPL'fprr>.-d  twl<;roU>iuy  to  iridivtomv  in 
forms  of  gSaiicoma,  others  rcMrvcd  it  for  chronic  and  simple  glli 
and  for  all  fitriiiR  where  iridortomy  tiMially  fniln,  in  hcmorritagic  ^Uoraoi,' 
me};alo]>hthaIniae,  and  c9|wcially  in  thoec  cai&cv  where  afier  ao  iridatci^ 
a  relapac  haa  occurred  ;  also  for  glaucoma  following  an  ezrndna  ^ 
Mtaract  with  iri<lcctomy.  I  know  by  experience  that  these  otts  » 
cuntd  by  iridtvloiDv,  but  I  do  uot  kuovr  whether  tlit>y  are  mrcd  ht  nit 
rotomy  as  wdl.  At  the  present  time  aclvmtoiuy  ia  leie  extensively  jirvtivil 
tlmn  it  WOK  Xvn  unil  tweuty  years  ago. 

Ti-chnic. — A    veiy   narrow  Gmcfo    Itnife    ift    tlirusl    intii   the  »nt»r'< 
chauib^r  oue  niillinietrc  behind  the  limhtis,  pnelied    thriKigh  it,  and  tlimn 
out  at  a  oorrespouding  point  on  liie  na^l  eide.     It  ia  liest  to  makes^l 
upwunl.     The  cxtorual  opening  aboiild  be  from  eight  to  ten  milH 
lung.     The  m-ction  Wfn  in  the  plane  of  tite  iris,  and  i.-*  aiadf  bv  slow  * 
movements,  leaving  tbe  middle  tJiiixl  uncut.     !>•  Wecker  advt«s  toiorii 
the  iiitenml  layers  of  tlie  coraco-wlcral  Ixmler,  which  is  dooe  wilfc 
point  of  the  knife  while  the  knife  is  wlthdrawD. 

Afxiilenlii  during  the  Openxlion. — The  pupil  may  lieoome  oral,  wluci  i 
a  sign  that  iris  is  caught  in  the  wound.     We  may  try  to  rrdner  it  iiflh 
hliint  )irol>e.     If  thiR  attempt  dfies  uot  Hicoeed,  or  if  iris  shows  ra  th 
wound,  the  iri»  should  be  drawn  out  and  cnt  off. 

0>\ir»e  i)f  SaiHvg. — ScJcnjtomy  wouud.s  hi^al  more  readily  than 
tomy  wounds  in  glaiieomn,  yet  suljwqiieiit  inmrcemtion  of  the  fris  i? 
tbftii  exceptional.     This  may  oorasion  prolonged  irritation  of  the  vyv,itA 
only  frustrate  a  good  recovery,  but  more  or  lets  frei^uently  cauic  pcrai 
dam^^  to  the  eye.     Not  rarely  the  scar  is  neitlier  flniooth  nor  liooat, 


'  Qoaglloo,  Annnii  A\  Oltalnii>l«gift,  18TI>  p.  20O. 

*  I>«  W«cker,  Tranuctiotjs  of  Ibe  Heid«II>ftrf:  Ophlhalmolofrfnl  So^etr,  I<^'  ' 
'  MHMthmr,  ArchlvMurUphtlulBiolagf  audOt«k>gv,vol.  vli..l()TG,^  m 
on  GbuoDoia). 
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I,  nodulur,  nnil  cvcu  Eomowliat  itiIsccI.  Dv  Wcckvr  rt^rJn  this  as 
ruble  CMUclition.  TIk*  liltrnttuii  tlii'utigli  the  i«(nr,  in  hU  upinion,  is 
the  efficient  clomtMit  in  nil  gluuoonin  ojionLtioiis.  I  hnvo  always  coii^idorcd 
Ifao  smuotli,  even  acar  as  the  niosl  favomble,  aoi]  all  others  ns  iacarueiu- 
tions  atid  flotillas.  It  is  Irue  lliat  a  fiHliila  covered  with  cuiijiiiicti\'a  i»  a 
protectiot)  ognmst  incrrascd  eyeball  teiifliuii,  but  so  soon  aa  it  closes  tlie  eye 
wrill  honlen.  Uneven  itcam,  ah  well  us  kiuuII  listuhui,  may  oxteit  fur  years 
■nd  give  rise  \n  no,  or  only  transient,  Iroiible, — which  meatu  n  tninsicnt 
doeure  of  the  Jiutuli), — but  luuuy  li&tulus  etwucr  or  ktvr  cuusc  niiirktxl  ]hi!d 
.ad  hardness  of  the  gtolie.  Only  auotbcr  opcratiuii,  iridectomy,  will  render 
tbe  eye  qui<.-t.  ThoBC  easot  ai'«  diflSciitt  to  deal  with,  oii  oocuuut  of  the 
irJsib!«or  couccaled  iutart*i-alioii  of  the  iria. 

MOniFTCATION-S  OF  ANTERIOR  6CLBR0TOHY. 

Qtiaglino's  sclerotomy  cotisistcd  in  a  ttimple  inciiiinn  with  tbe  lunce- 
ebaped  knife  as  in  iridectotDy.  He  inserted  the  lance  two  millimetres 
behind  tlie  tmimparent  margin  of  the  comea,  Ment  obliquely  tbi-ongh  the 
laoioUie,  -M  chise  to  the  iria  an  |)0&4il}le,  luakiiig  an  itiiicr  &c-ctioQ  of  from 
three  to  five  millimetres,  and  withdrew  the  kuile  very  slowly,  8o  a«  to  avoid 
iris  jirulaiwe.     Snellen  followed  (Juagliiiu's  procedmc. 

Lftiiikuberg,'  Jiiider,^  iiiid  others  dividwl  tin.'  selem  with  a  Graefe  knife, 
biit  iin?served  the  conjunotiva.  I  hnvo  seen  a  number  of  Bader'a  onerationa 
in  London.  The  eyes  were  preatty  disfigiired  by  large  staphylomas.  I 
could  ascertain  nothing  »»  to  their  preiiervatioii  of  sight. 

Knies*  divides,  with  a  (iruefe  kuife,  the  root  of  the  iris  together  witJi 
the  sclerotic^ 

JJe  Wecker*desci'il>eji  the  following' modificatian.  With  a  stop-knite 
^eoulma  d  finft  uf  lii."  nwn  design),  ais  inillinietn's  broad,  lie  makes  an 
incision  into  tbe  upper  eelvral  border  one  niillimetn?  behind  the  linibus. 
Then  he  introduoea  n  pair  of  iris-forceps  no  &rther  than  two  mil ti metres 
beyond  the  limbtis,  opens  it,  seizes  the  iris  near  its  insertion,  paahes  tbe 
forcejis  with  the  sei/^xl  iris  towaixU  tlie  centre  of  the  pupil,  lets  the  iris 
loose  by  reo|)eninf^lheforwps,  nnd  witlidrau-xthc  forceiw,  leaving  its  branches 
«pen.  He  then  tears  the  iria  off  it.'!'  ciliary  insertion  abtiut  five  or  ftix 
inillimetrrs  in  length,  an  iridodialysis  which  earlier  oculists  ii-^rd  ti.)  iwrfonn 
for  making  an  artificial  piipll.  "  An  instillation  of  eserioe  lerniinatre  tliis 
openuion  so  vasy  of  execution  and  so  innocent  in  its  consequences." 

Panaa"  and  de  Wecker'  |«erform  a  sclerotomy  {cicatriaolmn^  or  ouldomy) 


I  Landcabtirg.  Die  Anwttnilunit  Utir  Sclerutomi*  beim  Glaucom,  OM«f«'«  ArobiT  fQi 
Opbllidmologii:,  tld.  ixri.,  1S61,  3,  8.  TT. 

■  Bador,  Rnynl  Lnnilnn  Optithnlmin  Hit^pitul  Rflpnrts,  vi:l.,  1876,  S,  p.  4S0. 

*  KDiB.On  a  New  Trpntmont  of  Glmicom*.  TniiiKH^lwni  of  the  Ocidi-llwrg  Ophllml- 
Aologk-al  Society,  18ilS,  p,  118. 

*  D«  Wwkcr,  Sol(rat<»Dl**linpI««t<<onnl>in/-a,  Aiinii?e«  d'uculiitiqu*,  ciii,,  1894,  p.  261. 

*  Paow,  BulleUne  *i  Mfmuins  de  la  SociM  ftui^aiM  d 'OphloltnoloiBnc,  1S83. 

*  De TTvokcr,  La cicntruutomi««u  I'aiil^ioiuifi,  Aunftles d'uculisli^uo,  xciii.,  188S,  p.  10. 
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Uifjugli  the  scar  of  an  Iridfriomi/  Kound  when  a  eccond  ojieratiuD  is  o«a-  ■ 
Kirv  un  lu-count  iif  a  relajifte,  rather  titao  make  another  iridtMvnivaffi^j 
«t«  the  firsl.  A  Graefe  kuiri;  is  tbnist  through  tlio  cicatricial  rimt  final 
one  »id<>  to  till?  other,  itH-hi<liii){  i»airrL>nit4.'(I  piwcet  of  iris  in  Uw  imkd^I 
if  there  arc  uuy.     A  cvntrnl  bri(lj^<  is  toft. 

The  above  iiiodiflcutioiiH  nn.'  iiol  (Iil-  only  oncd  pn)|Mj«ied  aod  |Kr(ur 
Thie  shows  tlint  the  vnrioii^  morbid  cooditiong  comprdiended  noder  iWl 
t«rm  giaiicoRin  are  by  no  niHitis  under  control.      Uuiventallr  iridMliarF  ii 
regardud  at  present  as  ibe  geueral  operatioo  for  wliic-h  the  atha  ' 
are  wbt4titiited  id  particulur  anomalies.     WheD  botli  irMtx.'totnvaiHl  >atinv 
flcleiv>toiny  liave  failed,  another  operation  h  still  at  hand, — vi&, 

(/>)  Poiierior  Sdervtomy. — Thiii  operation  was  Hrst  rccommeiiAal 
William  Mai^kcnrie,  of  Glasgow,  in  1830,  in  his  claeeical  *' Trcabs  <« 
Discaws  of  tilt-  Ej-c"  and  bis  practical  essays  oii  ophtlinlm>)1iijr\\  It  abguU 
be  execute  with  a  brood  kait'c,  abotit  seven  tnillitnetrcti  U'liiiid  tb*  ana 
ia  the  lower  liairoftb?  globe.  The  knife  ehotild  be  advanord  towaidiili. 
oentreof  the  vilrtous,  ojkI  slightly  turocd  un  tb»  axia  for  oneortwoi 
to  let  sonic  liquid  c«cnpe. 

De  Lttca  pubti«hi-d  '  the  same  operattoa  in  1S72,  without  ki 
Mack^nxie'sTcconiDieDdRlioQ.     lie  tnude  it  in  almoBt  or  wholly  bluid  ifs 
to  relieve  pain. 

Poettriifr  aeierotmiiy  ha*  betn  done  m  thret  parUticaj 

(1)  Aa  a  simple  ^m«^«i*.     Shorter  or  lougcr   incisions  throa^ 
sclpfa  were  niado,  muslly  in  tin.'  lower  sc^jnii'iit,  iK-tweco   tbe  ciliary  i 
and  the  equfltor,  and  tho  external  iiihI  intrntir  recti.     Their  objed  m 
rvlaa  tit*  ty^aU  capmdc  when  ttUlemM  by  »entm  or  blood.      As  iodti 
were  menlionecl  merjalopi^ihalmuK,  glawxyma  ((s|ieeially  alxtiilur^-,  fa)  i 
pain),  kwmophUiabniia,  ntid  dtiaehmmt  of  the  rttina.     O^-ing  to  ihr 
mcahility  of  ttie  choroid  and  rrtiua,  litiuida  may  escape   in  this  war  &a 
tJi«  vitreous  a*  long  as  the  wound  id  the  scU-rolic  remains  per^-ioua,    Tlii^ 
pen-iot)HnL-^  oonld  Ik  inorciucd  mid   prolon^jed  by  an  angular  ciit  (  f^l 
sucit  oi  Pnrinaiid  hasmiulc  through  thcsHoroticRud  tht>d(>c-]K>rmatfh    Ail 
the  resiilla  of  thew  attempts  I  know  nothing  definite  aud  reliable  to  die. 

(2)  The  usual  posterior  w/erotony,  wbidi  is  a  tclcm-chorio-rftinaamf. 
Teehnic. — A  broader  or  smaller  (Beer's  or  Gracfe's)   koifi.'  is  |iUi«^ 

into  the  vitreous  through  the  lower  outer  quadrant  of  tlie  eye,  belwi^ii  tb 
extt^nml  and  inferior  rrcti,  liehind  tbe  ciliary  UmIv.  The  indsioti  i^nhU 
be  five  or  six  milHnH'trot  long,  and  not  |>ei>ctrato  tlcc|)cr  lotu  the  vtmdi 
than  one  centimetre,  utiless  it  is  iutemled  to  puncture  detacbffl  retina. 

Thcro  is  no  particnlar  accident  during  the  operation  to  bo  noHd.  jai 
the  afler-tnntinent  is  simple.     The  e%-c  'ia  baudagtxl,  and  the  [talient  ^JkaU, 
keep  his  bed  for  several  days.     Tlie  wound  may  be;  mitnird  or  not,  at  liK| 
case  seem»  to  indicAte.     Tlio  liealing  t«  coinmooly  amootkl. 

*  De  Luca.  Sulla  Pkncenteai  duUa  Sclwwika  nel  UlHueom*,  Anntll  i\  Ult*lnuMk| 
L  IL,  187%  p.  15& 
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(3)  Seleeocydtiiamy  {Hiineock's  Oijerntirm). — Forty  ymrs  ago,  Hanotwk, 
ophthalmic  Kiii^i-rtii  t<)  Ctturing  Cn)«»  ]^I<ts|)iliil,  atriing  on  th«  siippo^llion 
that  glaiicoiuu  was  the  result  of  a  Dtraiu  or  spasm  of  the  ciliary  muscle,  ia- 
veoted  this  operation.  It  coosisted  ia  a  division  of  the  ciliary  muscle.  He 
entered  the  eytball  with  a  straight  hiuoo-aliaped  knife  about  three  millimetres 
lx.'hiiid  thf  hill  bus  mriK-ie.ou  the  outer  »id<i,  ubhqtiely  iVom  below  and  dowit 
to  above  and  bitok,  thug  dividing  the  ciliary  miiiwlc  in  ita  whole  ext«iU,  with- 
out injuring  the  Iciis.  Tlu;re  were  no  partioiilftr  aocidcntit,  and  no  ^trikiug 
results.  Hancock  hud  some  followers,  but  his  motbod  of  operatiou  bus  iiot 
stood  the  test  of  time. 

INDICATIONS  AND  RESFLTS  OF  POSTERIOR  SCLEROTOMY. 

(1)  In  traumntio  htemophthalmiw,  without  rupture  of  the  eorneo-scleral 
C^pmle,  it  may  be  Itcncticial,  bx  thia  injury  ia  not  iufrcqueiilly  followed  hy 
increase  of  e>'cbatl  teneioti  and  its  contK<]Ucucea.  Yet  in  hemorrhages  of 
that  kind  there  are  commonly  snob  cxtoosivo  liiccratious  of  the  uveal  tract 
and  the  retina  that  sight  wil  I  remain  greatly  impaired.  Xevcrthelei^  I 
have  seen  L-ai^vi  when  the  [latients  remained  blind  for  many  raoulhB,  tlioii 
the  blood,  wUicli  had  even  stained  the  cornea,  gradually  absorbed,  aud  guud 
sight  was  restored.  If  thi.^  ran  be  done  by  nature,  art  may  abridge  the 
diMttec  nn<l  ward  off  oonsefiuenoes  for  whieh  the  dnmtion  of  the  disease  is 
responsible.  The  indication  for  sclerotomy,  either  Rcleral  or  deeper,  will 
chiefly  depend  on  the  presence  of  increased  eyeball  extension. 

(2)  In  fftaueonta,  posterior  sclerotomy  is  indicated  when  iridectomy  and 
anterior  sclerotomy  have  (ailed  to  relieve  the  patient, — i.*'.,  in  absnlnte 
BudHo-called  muiignaut  glaucoma.  Tiiis  indication  is  strongly  upheld  by 
French  oculi^ta.  I  have  dctii  good  n'sults  from  it  in  a  few  cmcs  of  my  own 
pmctiiv.'. 

(3)  In  tlffaehmnil  iflh*  rrlina,  sclerotomy  with  puncture  of  the  retin«, 
as  is  well  known,  was  first  practised  by  v.  Graefe,  who  was  letl  to  it  by  casea 
of  detaehraeot  in  which  the  retina  was  reattached  when  it  had  ruptured, 
Ketinal  pnraoentcsia  has  been  practiced  in  all  varieties  olon^^  and  iu  com- 
bination with  many  other  modes  of  treatment,  each  of  whieb  has  one  or 
several  raiwsi  of  nwovery  in  its  support.  The  ()|ienitive  trt^utnient  <if  detach- 
ment of  the  rctinu  would  require  u  chapter  for  i(«-lf ;  at  pi-eiHint  auUie^ntie 
Hvcts  are  not  available  in  sufficient  number  to  undertake  such  a  \vork.  TIht* 
are  two  groat  facts  :  dctaclimcnt  of  the  retina  is  cured  in  s  limited  nnmber 
of  coitee ;  it  is  not  cured  in  the  gr«Bt  luajority.  There  is  not  yet  any 
operative  procvdnrc  (hat  has  sustained  by  factB  its  superiority  over  other 
modes  of  treatment.  A  well-rend  and  critical  ob«ervcr,  unpngudiocd  by 
the  experience  and  claims  of  others,  ijasing  his  judgment  on  the  eases  that 
have  come  under  his  own  care,  wilt,  iilie  the  prewnt  writer,  probably  come 
to  the  con\'iction  that  rest  of  IkmIv  and  ej-cB  is  of  iMraniount  importance 
in  the  cure  of  ri'tinal  dctachnicnl.     There  are  certain  forma  of  dAlachment 

retina  that  recover  more  readily  than  others;  for  instanoe,  the  trau- 
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nintic  ami  ili«  lOioroiditic.     Itninnl  HeOiclimont  in  only  a  ^nptuoi,  jMi 
tim(i*y  ia.     We  have  toeliwiy  the  I'liiHlamcntril  dii<eaecaiKl  oflwtlbei 
ttctynltngly,  be  it  hygieuic,  medloiiial,  or  o|)eraiive. 

(4)  Sclerotomy  |M>st«rior  ia  an  iHUuU  atep  to  otJuv  op^ftttmu;  (a  m 
8t«n<v,  the  n-iutiva!  of  intra -CKmlur  panwilwt,  osjtwially  pyBtiocraB,iii ' 
oiir  GerniJiii  iiillmgiifs  are  »o  fxpfrt,  or  llie  rciiiuvul  of  ti^n-ign  bodksl 
tlie  vitreous  ami  tlic  bui^tcgrodud  of  titc  eye,  citltcr  liy  tuir^iml  ti 
or  \ty  tlie  magnet. 

SVJI.  OPERATIOXS  ON  THE   MUSCI-E8  OF  THE  EYT 

A»  the  o}>erati<inti  for  anunia1ioi>  oC  motility— sIrsbismiH,  insoficMiin, 

niitl  paralysis — lutvc  to  mire  ojAif^>-<iyiui>>tif  jn'offlt-mf  mrrhauifaMf,  i  fn 

inlnwiiirtory  ifmariis  on  the  topograph iial  anstomy  of  tl»  trnJonaof thefco 

rerti  muscles  mny  Iw  approprinlc.     The  line  of  iiisertioD  of  tiie  teadooftrf 

tlie  four  recti  inusclcH  (Fig.  31),  accoixliiig  to  the  iuvestiin>tio«9  of  Mutn, 

veri6eJ  by  PaDOfl,'  nwembles  a  i^piral,  tiv  liistaonBtf 

their  ccutn*;  fmm  the  unnMa  being  im  fr.llnws:  MB 

iiitcniii^  (Vig.  31,  i),  fi  ;  inlt'ritir  (0.  ** :  <'xlt>n)as('l.t: 

»ii|)iTii>r  (d),  8  milliractrus.     Arlt  gives  rertniiiBMiK 

5,5;   cxt«mti8,  7.5;   inferior   aod    superior,  6.5  oA. 

Tlion?  arc  imlividiuil  vnriutionti ;  but.  Sf'  far  a<  I  as 

jiid^e,  Molai?  U  acarcr  to  corrpctne«B  tliun  AilL 

leiip^  of  the  ioaertion  lines  is  frum  ten  tu  (Jewi 

metre!) ;  that  of  the  inferior  nvtii;*  onlv  fr<>m  ninetnl 

millimolreiii.     Tbc  iiw»  of  in.'iortlon  of  tlie  iDlrnali 
iDwrUnn  or  uie  ibiu 

ram  mtucin  ai  ihu  UK    extermu  recti  ure  jieqienclioiilnr  to  the  horixanol 

buihvftmaat  ^(pina:    the  superior  rrct^i^,  an?  somewhat  r^tiivex  lonall 
dbuatfromthoiMCMai    «>™«*i  With  a  ftlroiigtr  Ijrtckwaitl  eur*-ature*ttiiM 
t»Mr«[iBciai,eiiun,:ft    poml  emls,— fact*  to  h*  borne  in  oiind.    The 

WUr  redm.  T  mm.;  «,  i  j  t      t-  t  t  t  ■   ,    r 

iipl>eTf«<nu,sinm.  !*•    are surrodiuk-n  l>y  ii'Don  »  mtK<-uk-,  wnicli  fifniwai 

ieoriMu«rtki>lnw«rMd    cnvilv  cnveloiiiMK  lh<'  whole  scU-rotic  aitd  Hiiiplviii 
Dppn  recti  haw  nirr«d  '  •       .1  i  j  -        .'  "       , 

liiiM  of  ihmmuu:  iiMir    inusolc  witli  a  MieatJi,  nml  Mnds  connectivc^tiAur  1 
""""T^  7"'  .'""^    throBL'h  the  orbit  to  tlie  i»orio«teura  bv  whiet  tlwt 
10  stispenoeu.   These  nbre»  ai^  stmitgLT  and  inoR  i 
0U9  over  the  tendons  nf  the  musclea,  and   expand   a.-*    tlicv  appnacb 
orbital  watl.     They  limit  the  rotation  of  die  eyeball,  niiiJ  anr  v^licd 
liganu'nta  by  Eiigli^li  and  aiiermu  tmmeeli/a  (connectlnf*  wiug:?)  b}' 
autliorK. 

The  operations  on  the  niuaclea  are  intendwl  to  move  ttic  ioBcrtioa  o/t 
muK-le  either  l)«cku-anl  (tenotomy)  or  forw-nni  (ad\-nueenicitt,  pnii 

Stfotitnaicr.  ot  ]]nii"T<>r.  rvoomiDpnded  tenutom}*  at  ft  R)U>«}«  for  the  cun  cf  ' 
mUR  in  1888,  and  Dii'Rl^iiliuch  mailu  t]i«  flnt  nqiitni-opomUMi  (■  mjoUtny)  la  int- 

>  PuM,  Tnil^dOphlallMlesle,  L  iL  p.  & 
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n|)ei«0ni^HOHoii  uvvnluuv,  and  fvll  for  d  tinio  inLi>  (li(n?tv-dit.  It  yiM  p<>r(V>ctiK]  in  \U  t«.'h- 
nic  bj  ^.  wiMti'  mid  Ufiniiel*  [wbu  uiti(I(>  tubcmijunotival  /«)inri»iii£«,  uut  iuji>lMUies), 
KiiAU.  Boj^crflSil),  B<>hm<)84S).  A.ronGiw>f«'{18G>3).an(l  nili<^ 

ni>hm  urged  Iht-  divUJon  of  Iht-  U-ndou  p1o«!  to  ilif  tcliTotii-;  F.  CunU^r  iDtmducMl  Iho 
oonjunctivnl  ■iitum;  JuLCiiifirin  iiitniduii-d  ndruncwiii'iit ;  Critclirll  improvt'd  Uiwopor- 
alivi'  jimcodiiro  of  Mlvnin'cmont ;  A.  von  GnwfV'  mlcrcd  ihowtuuhlj'  into  ihc  ihfioiT  of 
etrabUinut  and  ii[ipn.>T<.-d  iho  •jporalivc  tncttiodf.  Dc  Uii^ht  ihu  din^n'al'  of  in*iitQdt.'ncy 
•nd  our»d mufculiir  Mtlicnopia  TMiilting  frotn  inEufflcionc;  of  tli«  inli'mi  by  t«notnniy  of 
till"  eit*rni,  Geur^gi!  T,  Jitwvjin,  uf  N«w  York,  *kl«ndecl  our  l(tiow|i>dgfl  i>f  tli«  lnHiiffi- 
C^ctirlM  by  Kcagnlseiiig,  uitd  u)M-mtint;  fur,  muu^iilur  nithciiopia  and  iu  reOei  dialurlmtioex 
wWn  muUing  from  olhi-r  <fulur  miucl™.  Hf  inlivduwil  a  Lvituprebrniiiv*  nomeiiclnturc 
for  the  diffurvnt  kitidn  of  insufficiency.  Ur.  ^nru^,  of  NtuliTillti,  liw  tweu  &t  wurk  tu 
unrivtl  tho  di>turlMnc<i*  roulting  from  AlTcctionii  of  tho  i}))!!*!!!^. 

Tbe  instrumeitU  Qecrasary  for  eqiUHt  operations  are ! 
(1)  A  Btrabometer.     (Fig.  32.) 

Fia.  SiL 


itnboDuttr. 


(2)  A  wire  speculum.     (Fig.  2.) 

(3)  Two  paiw  of  fixing  fopnejis,  one  for  drawing  (he  cyo  to  tJic  side,  and 
steadying  it  if  the  patient  lia.s  it  not  Btifficiently  under  control,  thcotber  for 
raising  the  coDJiinctiva.     (Fig,  3.) 


Fio.  83. 


DellcaU',  Mralght.  toothw)  forMpt,    (SUvciuj 

(-1)  A  pair  of  delicate,  straight,  t4)0tiic<.l  forceps  (Stevens's)  for  raiaing  a 
fol<l  of  conjunctiva  und  tendon  iu  tLc  button-hole  oiwralion  (of  Snellen). 
(Fig.  33.) 

Fia.  84. 


Cnrveil  titabiimuMFimm. 

(5)  Cnrved  stralirsmtis-scissors,  the  point*  small,  yet  blunt,  eo  as  not  to 
pierce  the  sclerotic.     (Fig.  34.) 

'J.  OuCrin,  Anunlo*  d'omilisliqiio,  xxii.,  1849. 

*  Boiiuet,  Tniit^  dee  lections  tenJiuL-uaes  dnnt  tu  ttmbjfnie,  IMl. 

*  Von  Oniefu,  Archiv  flir  Opbthalniologie,  ui. 


]tM<ii»  wtoi  ipiri(ir«y< 

ii«0dlo«  timt  l])o  cl<:>«>in^  surfaort;  of  th«  tip»  of  t)ie  lirandics  are  mtt  |tbin» 
btit  the  one  ronrave,  the  dlher  convex  :  Ixilh  nirvecl  with  l!ie  samp  raJiui 
as  the  iiett]]c5.  In  tliis  way  llic  liuldcr  n-ill  gnuji  the  ueedtc  fLrtuly  with 
lees  risk  of  breaking  it  than  if  the  oppofliop  surfaoc*  of  the  htildfr  art 
plain  and  the  tic«lle  Ix-t^vcMi  Ihcm  i*  curved. 

(!1)  Nttilles  with  ftprin^'-fvelets  (ait/uitla  d  rtseori  of  WuIfiDB-I>uer)^ 
(Fig.  39.)  Th«y  arc  very  easy  lo  thruid,  and  [wrticularly  ooD\*en)ent  if 
a  needle  breaks  when  introduce]  into  the  w^ixiiMl  lip  of  thr  wo«md,  aftefj 
having  safely  passed  the  flret,  on  aunuyattcc  nut  iofroqnent  lu  advauc 
operattous. 

We  should  use  two  kiods  of  thread  (black  China  bead  sUk),  tlt«1 
very  thin  lor  the  coujimctiva,  the  other  a  little  heavier  (or  the  musdi 
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sclerotic  in  csech  of  advancement.     Catgut  may  1>e  lueil  wbca  out  subjected 
to  |;rcat  tractioD. 

I'li'limiiiarif  JCxammadon. — Before  au  operation  is  decided  upou,  the 
ibllowiug  [)oiut«  sJioiild  be*  L>9Uibli^icd  and  well  con.tiderod  with  rc^ixl  to 
tlifir  influence  on  the  filial  result,  as  well  as  on  the  choice  of  tl)«  o|)cmttvc 
tuothod. 

(1)  The  dirtfivm  and  i'md  of  the  ittrnbiamun, — i.e.,  whether  convergent, 
divei^ut.  etc  ;  unllat4^i-at  or  alternating  ;  continuous  t>r  perimJical ;  con- 
stant or  fhanging  in  degroo ;  coinitsnt  (—  conooaiitaut)  or  j»amlytic. 

(2)  The  hinlory  and  duration  of  lie  strabismus,  iucluding  fornuT  trtat- 
rnvnt  uikI  its  effect. 

(3)  Tlic  rceulta  of  the  phyviatl  exainhuttion  of  both  eyeu :  corut-a,  lens, 
Divdiii.  btu-'lcgruund,  miH^^iatly  the  yellow  laput. 

(4)  The  results  of  tha  junctiimai  exfimination  of  both  e^es:  vision,  field, 
nftactiou,  positive  and  negative  binocular  virion, — i.r.,  dors  the  )>atient  see 
di>uble  without  being  rjue^tioued,  or  only  wlit^u  spf^ially  examined  Ibr  it 
by  red  glas^M^,  etc.;  is  binocular  vision  discoverable  in  the  whole  IkJd  of 
fixation  (B/ic^(V/(f),  or  only  in  a  [larl  of  it;  where  situated  and  how  ex- 
tensive ]» the  region  in  which  diplopia  is  .<tippreNfctl  for  all  metbuds  of 
exaiuimition  (defoct  in  the  field  of  fixation,  suppre^lou  area). 

(5)  lin/rec  of  gtr<tbiKmu«,  linear  and  angular  (by  tbo  perimeter-candle  or 
Bonieother  ttst),  with  and  wit  lioutcorroctiou  of  ametropia  (4  mm.  =  20' -25^, 
8  mm.  =  45°,  about  the  normal  adduction  limit). 

(6)  pQKfr  of  the  mi*affe»  in  every  direction  of  the  field  of  fixation,— i.e., 
ah<lueti on,  addiietioii,  sursuoiduc^tion,  and  dei^r^unidnetion  (TrajHimctry). 

(7)  Movement  of  the  umi-  point  of  mjivfrf/mee^^.f.^thn  eroesing  point  of 
the  visual  axva,  wlitn  tlie  sign  of  fixation  is  moved  towards  or  away  from 
the  eye. 

The  latter  two  points  are  of  ini|K)rtance  iu  estimating  beforehand  the 
effect  of  a  tenotomy.  A  weak  antagonist  will  have  a  diminitthiug  influciioe, 
the  same  (is  a  eoustont  or  even  mi  iucreaaing  degree  of  strabijimus  when 
the  obji-ct  of  lixallon  i»  apprviielied  ;  whereto  a  strong  autogorii^t  and  a 
dimini.4hing  degree  of  the  htrnbisnine  when  the  object  of  fixation  is  np- 
proaclied  have  an  inereasiiig  infiueiicc  on  the  efibct  of  an  otherwise  eqiul 
tenotomy. 

(8)  The  Imbitual  position  of  the  head,  capedally  a  wmpentatinff  turning 
of  the  lieiid  to  the  side  of  the  anUtgonial. 

(9)  Protrusion  of  th^  ti/e  atid  enlargemeut  of  the  palpebral  fissiire. 
b'pfci(d  prqxtratiung  are  not  n-ijuiixxl.     Tenotomy  is  a  short  and  not  very 

painful  openiliou.  I  prefer  to  «xK'ainize  the  eye  only  superficially,  a  few 
(IropK  (if  a  four  |«'r  ectit.  siihitioii  Ui  Ih*  instilleil  in  the  rt^iou  of  the  wjjcra- 
liou  from  three  to  five  niinnteii  before  the  oiwration.  Thorough  cocaini- 
zation  renders  the  conjunctiva  and  episrleral  tissue  so  aujemie  and  inelastic 
that  it !«  somewhat  difficidt  to  pick  up  the  conjunctiva,  Tenon's  capmde,  and 
the  tendon.     Moreover,  the  absence  of  bleeding  is  uufiivorable,  depriving 
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the  tissue  of  Uie  irrigiaiiitn  witli  Hixh),  lliv  autiiml  urxl  iist  ant» 
Gvncntl  ans^dliciiia  (dlit-r)  sbmili]  be  iwliuinialiTi-d  tu  L-hildmi  lod 
persona  e>'co  fur  ordinary  u-iiolumKv,  nud  to  mcnft  |>eniwuit  for  aiwt 
opcnitiiMU,  for  tbcw  require  tnort-  cutting  hikI  *tiU:ltiag,  wlitdi,  tput  I 
the  cocaine,  would  by  itself  reuder  tbe  muscle  tutrti  ami  stiff. 

{A)  TENOTOMY  OR  SKTl'ING  THE    MUSC'LK  BAfK. 

Tliorv'  nn?  differntt  mrthwU  of  imolmnff  wbirb    nil    vicltl  guod 
Prom  personal  pxporit-ncr  I  ran  recommctMi  the  following  foar 

(1)  Arffs  Method} — Tlie  conjunctiva  iit  grnspet]  in  front  of  the  u 
of  the  tvmlon  with  fixing  fotx:ep&  (one  bnincb  up^  tUc  otbcr  <lowa),i 
s  fold,  wliLcb  is  incificil  witli  Equint-friseoix,  so  aa  to  make  an  apertBRof 
from  six  to  (wven  millim^ttw.  The  branches  of  tbe  forceps  are  oemtiiaA 
and  moved  two  or  tbrce  uiillitnetrs  Lockwanl  uvt-r  the  ivodon,  ibea  opori 
from  avvcti  tu  eight  niillinu-trM  verticuUv  to  ibc  itclcrotic,  to  gnup  ud  nil 
tlu.-  ti'ridoii  iu«r  it«i  inm-rtiun.  Tbe  tctMluu  i»  dvtochvd  with 
scisMra  from  one  cikI  to  the  oth«-  as  near  to  the  sclerotic  its  pombk 
feninll  tiqiiint-hriok,  introiluced  under  the  drtaclie«!  tendon,  ^lould 
trained  over  the  inserlioQ.  Arlt  givte  rome  verr  useful  details  in  : 
this  examinatloti,  which,  being  rominon  to  all  metbotU  of  Icnntomv,  I  tU 
here  transoribe.  The  bhmt  (strabismus)  koolc  should  l>c  um«1  at  ■!«•)■(, 
introclii(e<l  immediately  behind  the  liue  iif  iust^rtion  of  the  teiHlon,  it*  puM 
held  doivn  ii[x>n  the  selcrtrtJc,  ]iaaswl  lip  just  beyond  the  border  of  tliv  ttakx 
and  moved  towards  th*- cornea.  If  it  is  tttopjicd  some  fibres  have  btrvVA, 
wbioh  mnftt  l>e  cut.  The  same  i»  dune  <low-iiward.  Pn«htog  the  linnk  w 
fur  ii|]n-anl  fiigagi's  it  in  the  eit|wiile,  Diovin]|;  it  too  far  twekwwd  ad 
holding  the  [K>inl  away  from  the  eclerolie  eugagcs  it  in  the  mitBdrTaall 
CTilluIar  and  vawular  t!*«ite,  witliimt  fjudiiig  the  stmy  fibres. 

The  wound   is  eluaed  willi  Huluhjti  when  by  exumimuiun  the  fftd  i^ 
found  satisfactory.    See  bdow. 

(2)  Ion  Graffe'g  Mfthwl} — Diniiin/j  ih<  ttntion  rrAm  raufdntAai 
and  ftilltf  rttj»*erf.  The  conjunctiva  in  incised  between  the  cornea  and  ' 
itiserliun  of  the  tcudoti,  aud  diaeectcd  backwanl  and  downwanl  be^rtNidl 
lower  bonipp  of  the  temlmi.  A  Htrabramus-hook  is  tlien  intmdaced  In 
the  ronjitncliva  and  the  Melerotic  with  the  lip  down,  and  tnroed  in  forki 
way  as  to  push  tlic  tip  of  tbe  hook  up  under  the  muscle  until  it  coaio'^ 
above  the  upper  border  of  die  latter:  the  ooojiinetiva  is  moved  frfMnlkW 
upward  with  the  end  of  the  clo^  »cis8or8  heynml  the  tip  of  lb«  hook  6a 
project!"  ut  the  upi>er  border  of  ihe  tendon.  The  latter,  fully  exp>Mil  ani^ 
slightly  niiMd  with  tlie  hook,  ii!  detached  with  tj>e  aclmetrn  diw  t»  i 
sdcrotle.     Alter  a.^otrlniniiii;  thnt  the  tendon  U   r*>mp1eti-tv-  detadwil 

thedeeircd  etTeot  obtained,  the  wmiml  is  cloaxt  with  a  eoujmw-tivnl  snofti 

. .       -  -     -  — ^ 

*  Arlt,  UpuniioiitklirB,  flnlt'^l^tiaeIalKh,  Bandbucli  der  goMinBlaa  Au 
Bd.  ill.  6.  ft9(i. 

'  Von  Oracfo,  Dwtnl^  «ur  Lvhre  roni  S«b>el«n,  Arohir  Kr  Ophthahnolcflt^  &  1 
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(S)  Oi-itefuiC*  M'-thcil. — 8uhci>iyitndir<U  ttnoiomg.  TImj  siiboonjiiiictival 
tCDotomy,  imniRiimtw)  by  Julo*  GiiOrin  and  Boyen,  %viig  particularly  de- 
veloped by  George  C'ritolietl,  of  Londou.'  Tiie  present  writer,  alU-r  tiaving 
often  sect]  it  tlone  by  Critcbett  btmselt',  has,  as  a  nile,  performed  it  iu  (he 
following  way. 

A  pnir  of  lixiiig  forceps  is  pressed,  dofled,  on  the  conjiim4iva,  dirrctly 
over  the  lower  part  of  tlw  mitertioii  of  the  tendon, — Lr.,  for  on<;  of  the 
lateral  tntifideK  a  little  above  a  line  drawn  liorizonlnlly  tliniiigli  the 
luwnit  |)oint  of  the  cornenl  niurgiu.  In  order  to  HtriUc  that  point  wliik' 
operating  we  havo  to  lc^>  tlie  position  of  some  coujiinclivol  v^aAcl  in  mind 
m  a  laiHlraurk.  This  is  partieiilarly  important  in  children,  who,  be  they 
aiia«thL'tiitiil  or  uut,  will  roll  tlicir  cye»  so  tliat,  without  a  mark,  we  are  apt 
to  make  the  incision  t<.M»  mwli  Wow.  This  miiitftke  i*,  liiivv#v(-r,  Itest 
obvifttod  if  nn  assistant  draws  the  eyeball  dirwtly  downward.  The  foroeps 
are  oitenwl  veilically  four  or  five  inillinietifs,  and  immediately,  under  con- 
tijiued  pressure  on  the  ^cteTOtic,  cIohxI  a^ain,  so  ihat  not  ouly  the  conjunc- 
tiva but  also  the  miboonjunctival  t!»tsue  and  Tenon'n  cagisule  are  graaped 
and  raised  together  in  one  small  fold.  TliU  fold  is  inei5»ed  with  fltmhisnuis- 
K'i»M>rs  by  two  eutt*,  the  first  dividing  tht^  cnnjniictiva,  the  second  Tenon's 
(spKidv.  The  »-i»»ore  should  not  l>e  ivithdrawn  between  the  fimt  aiid  itcoond 
cuts,  but  simply  rio]K-iie<l  ami  piiiihed  on.  When  on  removing  the  scissors 
we  slightly  raise  the  fold,  Tenon's  eapule  shows  as  a  sharply  dcfitied 
sickk>diaped  membrane  over  the  scWulie.  The  tteisson^  should  nut  be 
pa'^hed  in  too  deeply,  lest  the  opening  be  unoeces-sarily  lar^  and  orbital  &t 
pnitrndi!  from  it.  While  the  forit'iiit  kr'eps  iho  fold  mii*ed,  ii  .■«trabi-'<inii4- 
hook  is  intmdnewl  (hroiigh  the  oonjiinetivo-ejipttular  ui>ening  under  the 
tendon  and  pushed  upward  until  the  whole,  or  at  lea>it  the  greater  [lart,  of 
the  t<!odoii  lic^  iijMin  it-  The  foroepin  is  removed,  the  tendon  rai«sl  with 
the  hook,  and  one  branch  of  the  scifHoi's  pnslied  lj<Aiud  the  tendon,  tlie 
other  in  front  of  it,  gently  burrowing  through  tlie  fliibconjunotival  tiMue. 
The  tendon  is  tbeu  dividul  elom?  to  theseli'rotic  in  two  or  mure  cuts,  during 
which  the  sc-issora  need  not  l»c  witlidrawi).  Wlicn  the  whole  tendon  is 
severed  the  liouk  eaii  W  moved  without  resiptnaeo  to  the  cornea.  If  thia 
\»  Ortt  the  !,«.■«•,  wc  nmrt  peintrodnoe  the  selswors  and  out  the  fibrfr-hniidlea 
that  eHra|ieil  tiefore.  To  ascertain  whether  the  whole  tendon  i.-*  d<-lacEied 
fnnii  the  H-lerotic.  we  pass  the  point  of  the  hook  from  behind  the  tendon 
forward  towards  the  cornea  above  and  below.  Any  fibres  lefl  will  ofii-r  a 
firm  resistance.  We  should  avoid  going  («o  high  above  tlie  tendon,  for  in 
that  neijihborhwKl  we  not  infre»|iiently  meet  with  a  larger  vein,  ofi'criiig 
almost  us  gn-ftt  a  reaietancx-  aa  a  remaining  bundle  of  Uiidon  librcs, 

(4)  SwUni'«  Mftlwd? — The  t'onjunc^x'a  and  Irnrlon  are.  l/uHon-fioM  ««ir 


'  G.  Crilchrtt,  Mfidjonl  Tiran*  ami  <iax»ttc,  1857. 

*  Snellen,  Klinitel)«  MoDnlsblNUer  fur  Aui!eiih«ilkunije,  Jan.,  1670 ;  deccribed  aim  ia 
Krinpp'*  Travelling  N<>teH,  ArcblvM  of  Ojiijthuliuirlogy  Biiil  Otolug^,  vul.  il.,  No.  S,  16T1, 

p.  lot). 
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(lie  crntre  of  the  irwrrlion  oftJit  tmtlon,  and  Ihf  /wirfon  w  <ifiarhfd  upicarH  ani 
ilotenicard.  Snclk-n  takes  up  and  iiiciires  vertically  or  horizontal ly  n  fold 
of  «»njancti\-a  Dear  the  centre  of  the  iu*eni«n  of  the  tendon  from  two  tofoui 
mi  Hi  metres  iu  extent.  He  (tea  fleizes  and  pulk  up  a  nmali  ]K>rtion  of  tbfl 
limduu,  incisei  it  vertically,  puKSB;  a  delicate  equiut-hiwk  ii|miinl  Ihroi^H 
tbe  buk'  iu  Itic  tendon,  unit  divider  tiiv  iippiT  liiilf  of  die  ti-ndi>n  iniltcoiw 
juuctivnlly  with  a  di.'Iii.»te  pair  of  ticiseors.  Tlieu  ht  divide»  the  lowei 
linlf  in  the  miuie  way.  The  eonjiiDi-tival  wound  is  eiitiired.  (leor^T. 
Stevens  has  imi-oducod  Snolleu'n  m^tliod  in  America,  ami  devised  aeiafiors, 
which  are  excellent  for  tlie  puri>o§e  («ee  Fig.  11,  text-plate  facing 
786),  foinbiuing  strength  with  delicacy. 

In  the  dcacriidioii  of  ttie  whove  methods  I  Iiavc  8ii]i|)o««l  that  tl 
U'rnat  rectus  is  tenotomizod  in  n  simple  case  of  convergent  strnbismus.  Tha 
centre  of  the  incision  is  in  the  nthilt  about  five  millimetres  behind  t)w  cor* 
Bcal  margin,  and  the  section  is  sitraight  iipwaiil.  Tenotomy  of  tlie  tcudoa 
of  die  external  reetiis  is  done  iu  the  same  way,  only  we  rati-st  Ixar  in  mind 
that  the  inftertion  of  the  tendon  is  seven  millimetres  behind  the  mnrgia  ot 
the  cornea.  In  tenotomy  of  the  inferior  and  the  sn|>prior  retails  wp  hare  to 
regard  not  only  ditfcnriitx^  iu  the  diiFtance  from  ttiu  conieu  at  which  tbt 
conjunctiva  should  be  indeed,  hat  also  dificrenees  in  the  direction  of  thti 
tendon.  The  centre  of  the  inseition  of  the  tendon  of  the  inferior  rectos  il 
six  millimetres  distant  from  the  cornea ;  that  of  Uic  snperior  ivctus,  «^ 
millimetres.  Furthermore,  the  direction  of  the  ioacrtiou  of  the  tcadoo  il 
not  nl  right  angles  to  the  vertical  meridian,  hut  cuts  it  at  an  angle  of  tweotj 
degrws,  and  iu*  tcm]>oral  end  cur^-<«  backward.     (See  Fig.  .11.  \\  S58.) 

It  is,  therefore,  proper  to  attack  the  tendon  not  from  llie  tcni|ioraI 
but  from  the  nasal. 


EXAMINATION  OF  THE  EYE  IMMEDIATELY  AFTER  THK  TEN'OTO! 

If  tlie  imtient  is  iiuder  the  influence  of  an  anicstlivtic,  we  have  to 
nntil  tlii."t  jKTiod  is  past  K-fore  wo  exmninc  the  eyes.  In  ])aticnte  that 
have  not  tnkcn  an  anK'^tlictie  we  may  exnniiiie  die  cyea  immc<]iut&ty  ol 
leave  it  until  later.  In  every  cnsc  it  is  odviiuihlr  to  let  half  an  Iwitr  etJtpM 
before  the  examiratton,  so  that  both  thr  mind  and  the  eye  of  the  pntieol 
shall  be  quiet.  Tlie/?'«f  poitti  to  examine  is  fit/u^  mxicfi  the  detiation  hae  ftrrt 
rfrfttcei!.  Tlie  effect  of  an  ordinary  tenotomy  varies,  aocxtrjing  to  my  e* 
jM-rience,  between  three  and  five  millimetres  for  the  intontal  reetus  ;  for  tbt 
extemnl  reetiii;  the  average  effect  is  Icfw  and  x-ariot  lietween  smaller  limits,—" 
namely,  lietween  two  and  diree  and  one-half  milUntctns^  The  leiiotoniy  nt 
the  sujjerior  or  inferior  rectus  bos  an  effect  of  from  two  and  one-half  to  (oat 
millimetres.  The  linear  measurement  '\>^  acciirate  enough  for  ordinary  Mjuiul 
cased,  but  it  is  not  so  for  cases  of  insufBdency,  as  will  he  detailed  hereafter. 

The  immafiab'  eject  eommonly  diftrs/rom  the  ultimate  efe<i,a  {act  vchn-b 
hoii  to  he  taken  into  account  when  we  n?ei.'rtain  iJie  immediate  effect  of  thl 
operation. 
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(d)  After  a  teiiolomj"  of  iht  inifmai  rectus  the  primary  effect  is  ajit 
to  (liminiah  for  sfvera!  days,  but  tlieu,  as  a  rule,  it  iiitinfluts  gradually  for 
wfcks,  months,  ami  years.  In  many  cases  we  rqoKt:  at  baviug  ubuiiiied 
It  perfect  cusmetic  result,  and  wheit  we  see  our  patietit  again  In  later  yean* 
Iiis  fj'M  diverge  moro  or  less.  This  brought  the  squint  operation  into  bad 
repuie,  ami  we  have  nnutt  scriipiilously  to  giiarrl  again-sl  surli  an  occurrence. 

Aa  a  ruic,  no  xqitirU  vjxratio/t  aftould  uxaken  Vk  mugclc  beyond  its  yk^aio- 
logietil  limit  of  pmcer. 

After  a  l^totom}/  of  the  inlfitial  rectus,  the  remit  of  the  immedkde  exami- 
nation tftoubl  be  a»fol(ow». 

(1)  In  adductiuu  tUc  medial  margin  of  tlic  cornea  sliotild  readily  reach 
the  caniDcle. 

(2)  The  n^^ar  point  of  binocular  fixation  should  not  be  less  thou  fiv« 
centimetres  (two  and  a  half  inches). 

(3)  The  eyeball  ehoiild  not  protrude. 

(4)  There  (diould  Ije  nome  cimvei^noe  left. 

Aa  &ilurp  lu  any  of  thefte  four  pointi  in  of  itself  sufilciont  to  thron*  the 
eyesafterviTircis  into  divergent',  we  should  at  on<f  fmIuw  the  efflH-t  of  the 
operation  no  that  the  curnvt  po^^itiou  and  mobility  are  »-c;urctl.  If  iioue 
of  these  poiniH  is  wrong,  and  the  patient  shows  the  ftdl  vSvci  of  an  ordi- 
nary teuotouiy  of  the  internal  rectus, — i.e.,  four  or  five  millimetres, — the 
wound  ii  closed  with  a  simple  coujunctival  suture. 

Ill  many  cases  uo  fault  can  be  detected  in  any  of  these  points  and  j-et 
tlie  patient  fttill  iKjuinta.  If  the  deviation  i«  only  two  nnd  a  hidf  milli- 
metre:) or  less,  we  may  at  once  reduce  it,  but  if  it  is  aufficivntly  Inrgi-  to 
warrant  a  tenotijmy  un  the  other  internal  rectus,  this  should  be  done  latet:, 
of  which  more  hcnaiflcr. 

(6)  The  immi'dtRto  effect  of  a  tenotomy  of  the  exiemai  txchis  increases 
the  next  three  or  four  days,  then  it  dtmiui«hee  very  gradually,  m  that  tb« 
tillimale  result  is  frequently  uot  more  than  two  or  three  millimetres,  and  at 
limes  it  disappears  aUo^ether.  lu  divergent  ^tmbif^mus  we  need  uot  fear 
to  throw  the  eyes  intrt  convergence,  but  in  cases  of  insiiflicieucy  of  con- 
vergence (cxophoria)  thiH  may  occur. 

(e)  As  far  as  my  experien<-e  goes,  the  immediate  effect  of  a  tenotomy  of 
the  mjitiior  rectus  increases,  Koiiictimc:)  coDMidcrably,  during  the  nejct  days 
aud  weeks,  then  it  diminishes,  but  not  so  nmch  an  witli  the  exteruul  rectus. 
In  exeeptional  eases  it  di^ppoars  a]to[;ether. 

(d)  My  experience  iu  tenotomy  of  the  inferior  j-fWtM  is  not  extensive. 
I  can  say  that  the  immediate  effect  of  it  it:  greater  than  that  of  die  external 
rectus;  that  it  increnses  for  some  days,  then  diminiahes  again,  yet  with  it,  aa 
M-)lh  the  «npepior  wvtus,  a  considerable  effect  reumiiis  permanent,  smaller 
than  wilh  the  internal  i-ecliis,  but  gi-eater  than  with  the  cxicuial. 

The  examination  iuiumliutcly  after  the  operations  on  the  auperior  aud 
Inferior  recti  shoold  In;  (■oiuhicU'd  mi  the  same  priiii-iples  as  the  exaniiimtion 
of  the  internal  rertns.  The  points  to  be  determined  are  uot  so  precisely 
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fixei]  a*  with  the  latter  iduik^Ic,  yt-t  the  i-xaminattuu  raa  aoA  sboold  bf  bb>| 
(liictutl  with  BuiBcieiit  nc-ciirucy  to  Uim-  vn  it  tlie  iinnu-dijUc  ctnrcction  ndj 
obtain  A  siitiAtactory  ponuaDcnl  rc«iilt.  The  loss  of  mobtlin- nwsl  M 
great;  if  the  m'ts  lugs  over  one  or  two  millitDelres  bfUiiid  tlie other b dt-l 
vatinn  or  deprcK^ion,  if  iu  Uic  median  plane  for  an  objeti  uf  fixation  btU] 
frwtu  filW'ii  to  Iwooty-five  degrera  Iielow  the  horixuii  aiid  about  furtv  n«fi-| 
metrce  nway  from  tli«  «ye  there  is  still  a  notabl<>  iloviutioa,  vptoill;  if | 
the  eyeball  protnidci,  the  efieet  should  at  once  be  dirninUbed. 


UEAXS  OP  COttUtXTINO  TUE  lUUEDIATE  OPCRATTVE  EFFECT. 

(a)  PBOCEDDBBS  TO  DIU1NI£H  THK   KKf-KCT. 

The  most  useful  and  the  only  reliable,  but  also  pcrf«lly  iniifirtwr. 
]>roc<^iire  la  tli«  aftpUcfilion  of  auiuret.  If  we  stiti^h  the  <^^^  uf  the  c(» 
junctival  incision  together,  we  close  the  wound  without  tnSui 
effect  (simple  doling  mtHre),  but  by  apjilyiug  the  ••ntiireR  in  a  di: 
we  can  produce  any  dt^roi;  of  diminution  of  thv  ojierativc  effect,  and 
anotil  it  altogether  (r«rf»-i<y»rc«M/itir).  Auy  restrictive  edturetobe 
muKt  have  a  firm  and  durable-  hold  on  the  (x>riteal  sUde  of  the  wnnnd,' 
it  sliould  pa»  through  iho  uiperfiml  layers  of  tlic  sclerotic;  the  injeftM 
of  tlie  tendon  can  beutiUKcd  for  this  piirpoee.  The  other  side  of  thooliar 
go&i  not  only  through  thceotijunctiN'obut  sl»otliroti};h  the  ti-odgn  or  lautdc. 
One  brand)  of  a  brond  fixing  fora^is  m  paitf^til  hni-kwHrd  through  tbewMni, 
the  otlier  over  the  outer  siirfnw-  of  tlio  (■•nijuiictiva,  so  that  both  wb^u» 
tiva  and  nniaele  are  held  together  in  the  giu.<?p  of  the  iii^trunient  aod  itsn 
forward.  If  we  waot  a  uuall  correction,  we  poM  the  curved  twcdlt  najr 
through  tike  itiiterior  portion  of  the  ten<loii  and  throiigli  tlie  prt^eeting 
of  insertioD  of  the  tendon  and  the  adjoining  laj'or^  of  the  »el(7odc 
we  want  a  larger  uom^c-tion,  wi;  [)aa«  the  auture  tunher  l>3ck  tlirooib 
tcndou  or  mu^-le  aud  through  iIh-  iK'K-rotic  nearer  to  the  cornea,  and  cW  t 
only  tem|Himrily  after  Lho  first  (double)  twiitlinju;  of  the  threa<l,  drawing  i 
tight«r  if  the  effect  is  insufficient,  or  loosening  it  with  a  fine  aquint-bcok  if 
it  is  too  great.  It  ia  prudent  1o  lenve  a  certain  degree  of  convei^eoce,  wkidt 
will  diminish  when  the  suture  ia  cuL  If  in  il>e  next  days  the  vSwt  liiuD 
d<.'ci(h'<1lv  too  great,  the  suture  may  lie  cut ;  if  not  too  griut,  it  lusy  Ic  l(& 
longer.  If,  also,  nftw  witting  tlie  suture  tlie  convergence  appcflrs  (oognM. 
a  delicnie  winint-hook  la  intrwluced  into  tlw  ivound,  artd  the  lendon.  fno 
the  a^ntrc  to  the  iTOnlcrs,  locwcncd  from  the  iwlcnttic  more  or  lias  until  tV 
position  and  mobiU^  of  the  eye  arc  ratisfactoiy. 

We  may  apply  more  than  one  *iilurc,  and  draw  forward  rlint  t*n<if 
the  tendon  and  Teuou*s  capsule  which  ha»  heeo  eet  back  more  liiao 
wiahct]. 

Should  wc  have  cut  the  ivstPicting  eiuturea  too  soon,  wc  can  reapply 
a  day  or  two  later.     From  siiffinent  experience  in  this  line  I  can  state 
during  the  first  week  nfler  the  oiKration  the  connection  of  the  diriM 
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tendon  witlt  the  sclerotic  is  loowt  enough  to  bo  broken  with  a  book  and 
cither  set  hat^ls  or  forward  without  danger  of  inHamnintioa. 

(6)   PBOCEDURGS  TO   INCRBASB   THE   OPERATIVE:   EFPBOT. 

(1)  Tlctcnximi  of  the  Wound  Up  mid  Domn. — We  examine  witli  the 
isqiiitit-ho'Mk  the  resistanwii  on  the  upper  and  Iowpp  pnda  of  the  line  of  in- 
ttcrtioii  of  the  tcudou,  and  lousi-n  tlit-m  witli  the  hiwk  if  tliey  are  weak,  but  if 
thev  are  stnmg  and  tht  oouvcrgtiicc  U  stili  vutv  inurkcil,  we  cut  into  ihera 
tvilb  Iho  sc!:«ur!i.  'Y\i\»  t<hon]d  he  dmie  muni  cuiiliounily,  ex&mitii u;;;  the 
cfTett  atior  caeh  cut,  ns  the  division  of  tho  Internl  sheaths  of  the  tendon 
weakens  the  clieck  ]i}>:ament8,  and  lets  the  mnscle  retract  more,  not  only  im- 
mediately but  Ion};  atWr  tlie  operation.  Tha^,  in  fact,  is  prubably  tlie  eau«e 
of  tlie  slow  development  of  strabismus  divei^ns.  It  nliio  niat^es  the  eye- 
ball protrude  and  the  (fanmele  sink,  giving  tlie  eye  the  staring  look  we  not 
infreqnently  «>■  after  !U|tiint  operations. 

(2)  Applicatiyu  of  suture  it)  the  eoiijimctiva  over  the  tendou  of  Uie 
autogonistie  muscle  (von  Gracfe).  C'onjimctival  ttiitures  have  very  little,  if 
any,  appreciable  effect. 

(3)  Ihftii-iutf  l/ie  ryebaU  to  the  olfur  side  by  <i  suture  pftJutni  ffiruiu/li  the 
tujxrficiul  laifere  of  the  scferf/tk  near  the  coi-nea  <ijul  the  Ci/rnnpontlin*/  lid 
commlnsure  (Ktiapp).  In  case  of  the  tenotomy  of  the  inlenud  recttis,  a 
needle  is  thrust  through  the  aiiporfieial  layers  of  the  selorotie  near  the 
cornea  on  the  temporal  side  and  then  through  the  thickness  of  the  lid  near 
the  outer  caiithas.  By  tying  the  ligature  the  eyeball  is  drawn  to  the  outer 
corner  and  kept  there  a  day  or  two,  nuUI  tbe  tendon  haa  taken  ilri  new 
insertion  at  the  selerotie. 

In  eaae  of  tenotomy  of  the  external  rectus  where  a  greater  eifeet  is 
desirable,  one  needle  of  ii  duiible-armed  thread  is  put  thruiigh  the  su[)erfioial 
layers  of  the  selt-rotic  uimii-  t-lie  nied!»I  mnrfrrn  of  the  eonu.'u.  Both  needles 
ore  now  passed  through  the  inner  eommiswurc  over  the  cnrnnele,  two  milli- 
metres apart,  the  two  ends  are  pulled  towai-ds  the  noee  until  the  medial 
edge  of  the  eornca  touches  the  inner  commi^urc,  the  threads  are  tied,  and 
the  eye  i»  kept  in  this  forcible  ailduction  one  or  several  days.  AHIioiigh 
the  divided  tendon  is  in  this  way  held  fiirther  hack  during  the  time  it*  new 
insertion  takes  pluee  tliau  it  would  otherwise  Ije,  the  ultimate  efTeet  of  this 
procedun:  in  only  muderate. 

(4)  Jooqs'  uniien  the  conjuttclirti  of  (he  ryrfxt/l  (of  which  he  takea  op 
two  folds  near  the  cornea  with  a  donhly  armed  thrf-nd)  with  thf  conjunt^ivn 
atidKitbconjiiiictivat  liKHiu-  of  the  fi'i  near  ihe  external  eaiithu^  by  imssitig 
the  Deedle:^  ibruugh  it.  With  this  autui'e  he  can  draw  the  eycholl  forcibly 
uiitwnnl.     T  have  not  used  or  seen  this  pnx'cclui'e. 

Nunc  of  t  hesc  methods  shoukl  increase  the  effect  of  the  tenotomy  beyond 
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the  allowfiblo  mH^EJmiini.  m  stated  befiro  (p.i{<;p  865).  If  in  spite  of  J 
correct  tenotomy  tbllowetl  \iv  iti*  maximum  effect  tlie  strabismns  ig  oQljf 
partially  l•«Blo^'ed,  a  tenotomy  of  the  corresponding  muscle  of  tlic  ocbd 
t-ye,  or  an  advaiicemeut,  either  musoiilar  or  capsular,  of  the  antagooisi  o^ 
th«  Ham«  eye,  should  be  resorted  to.  I'he  latter  may  be  done  in  the  WM 
Kitting,  the  rom)rr  eitlier  »oun  ur  lung  uftcr  it,  when  optical  nnd  expedaol 
treutmcnc  litiall  have  boeii  trivfl  long  viiough  to  niakc  recover}*  by  liii 
non-ojicrativc  trmtmcDt  quite  tmprobublc. 
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ACCI0EKT8  AK»  MISTAKES  DUBISO  THE  OPEttATIOS. 

(1)  Wc  may  operate  on  the  wrong  a/e.  Wheu  the  squiut  i»  altcnarttng 
or  llie  pati«it  aiiit!sthetiw>d,  tho  squinting  eye  may  mitdilK-r  from  tUv  other. 
In  the  first  case  it  ditcn  not  matter,  in  the  second  it  may  be  a  mistake.  W* 
should  always  operate  first  on  the  weaker  and  more  crooked  eye,  or,  in  oUitf 
wortls,  tcuotomize  the  muecle  wbidi  Las  the  greatest  contracture^  To  prp< 
vent  aiUt«ket9,  I  um  in  the  habit  of  giving  tlie  patient  a  memorandam  of 
tlie  result  of  my  preliminary  examination,  and  additionally  examine  Hn 
again  ciinsorily  immediately  befoi'e  the  operatioD,  to  verify  the  statement 
derived  fri>ni  ray  previous  examination. 

(2)  Hemorrhage. — In  exceptional  «»e8  there  is  ioonlioate  hcmorriiage, 
whidi  will  fill  Tenon's  capsule  so  tliat  the  eye  protnide*.  This  is  mo*tlT 
oviDg  either  to  an  alinormal  vascular  rooilition  or  to  cutting  too  deeply 
into  the  orlntal  cellular  tissue,  after  wbicb  even  amaU  lumpa  of  fat  ta»f 
show  in  the  wound.  The  fat  should  be  excised,  and  in  the  case  of  profiisa 
hemorrliage  the  opemtlou  tihuuld  be  interrupted  nud  a  cutnpresBive  bondigc 
applied.  I  have  never  been  obliged  to  leave  a  tenotomy  iinliuisbed 
account  of  Iiemorrbage. 

(3)  Pa-Joratlon  o/tJi^  Solerotic. — Tbii*  awrident  i«  mn*,  but  may 
any  operator  wbo  uses  tbc  squint-hook. 
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Abnut  ten  yciin  »ga  Dr.  H.  Derby  >  r«poH<^d  l)frfgra  tlie  AmoticMi  Uphlbahnole^cit 
Socii'tv  two  catea  at  |ii.-rfamtioti  of  llie  tctciutic  during;  n  ujuint  ApMntioa  vlilcb  iMd  cod* 
under  \m  ulM«TTnlic>ii.  W)ii-ii  lift  tnt  dnwn  the  prvaenl  ymU-r  rove  and  Mid  that  lie  had  mrt 
with  thii  lu^-idant  tEirce  time*  In  bi*  own  pnctit*,  nnil  hrinfl,v  n>1af4  llin  firi.  Tbit 
loonncd  tbc  tongue*  «f  uibcn,  nnd  it  came  «ui  tbai  niaoy  ot  tbc  older  tnen  bad  hid  I 
mna  miUiap. 
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In  my  own  eases  it  occiirrcil  by  using  8trabi»an8-8ci88or8  which 
bet^ii  newly  Kliar|>ene<l,  so  that  the  |K>ints  were  like  daggers.  The  BoisBin^ 
were  banded  to  me  by  the  assistant,  and  I  had  omitted  to  examine  thcoi. 
Dr.  CiK-nuak  eays  correctly  that  the  accident  happens  when  the  axis  of  the 
scissopB  is  direeled  Bome\vbat  obli(iuely  from  behind  to^i-ards  tlie  inwitioill 
of  the  teudon,  to  which  there  is  a  tendeu(>y  when,  slatiding  in  front  to  thfl 
right  side  of  the  patient,  we  detach  the  tendon  of  tho  riglit  internal  or  tba 

■  If.  IHTbv,  Fciictmcicn  nf  iho  Ejvbftll,  «(c.    TrauaactioM  of  Un  Anurioaa  OphUitl- 
molugiu^  Soclutf,  vol.  iv.  188&,  p.  88. 
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left  pxteraal  rwtiijt,  the  deejwr  branch  of  tbe  sciasora  theu  working  into  the 
srlorotic.  He  advisui  ulwuj's  to  make  tbe  section  a  little  from  bfhind 
forward.  I  tliiiilc  tin-  iixit'  of  tbe  !4ci^<(wirH  nhAiikl  be  juiralM  to  the  in.sertioii 
line  of  iho  ton<i':>ii,  hwwiiw  this  dt^a^'liw  thn  IpndoD  raoBt  clwinly.  The 
poiuts  of  tlie  sci««>or9  ^hoiikl  be  blunt,  but,  as  stated  alM>v(!,  not  brand. 

If  this  a<vident  ucciire  we  may  fioish  or  delay  the  tenotomy,  boudngc 
the  pyc,  and  treat  it  as  we  treat  an  eye  ou  which  cxtraetiuti  has  ht-eii  i>cr- 
formtxJ.     My  own  cases  reeovered  without  distnrbnnoc  and  were  succes^fitl, 

APTER-TRRATMENT   ANI>   COURSK   dl'   HEALtNG. 

It  IB  pnident,  though  not  alisohitely  necaeary,  tn  keep  the  eyp  bandaged 
for  a  day  or  two,  not  nt  night,  but  dtiring  the  day,  and  not  uw  tlmtrther 
ej'e,  but  hang  a  patch  over  it,  to  lie  railed  only  during  the  meals.  Tltcrc  ia 
usually  no  pain  during  the  prowas  of  healing.  The  blood  under  the  eoo- 
junrtiva  aWirbs  in  one  or  several  weeks;  if  it  is  rrtainwl  tn  larger 
ijnantities,  it  rnqiiirpH  a  longer  time,  but  leaves  no  ill  effects;  the  cxoph- 
thalmuH  aJMi  dinappfani. 

Very  rarely  in/fc'tori  und  more  or  \vwi  inta\»e  «tipptimlii-e  infamwation 
oocur.  Arit  wiys  that  infecli-ni  ocoiir«  more  frecjueritly  after  subcon- 
jnncti\'al  than  fttier  open  tenotomy,  and  he  may  Iw  right,  for  tbe  mdicon- 
juncttval  tenotomy  h  a  elose  parallel  to  the  inoculation  pnxwiures  of 
bactoriologirtls.  It  ie  not  to  be  wondered  at  that  evcTT  now  and  then 
patliojj^nic  iijitrolies  are  transjiorted  into  the  wound  with  the  squliit-hook, 
for  they  are  constant  tenants  of  the  ooojuiictival  Bac 

Five  SfKn  ngn  it  huppi'neil  to  me  tbnt  n  dihconjunclivnl  tmotomy  in  a  tcrcftiloui  girl 
VM  ftillowpii  by  niidiiUr  oiiiijiirH'tiviti',  which  did  nut  prt>v«  U>  hu  tm^liomatoiu. l)U.l  lulipr- 
niloui,  Ibc  litbcrcl*?  bocillu»  boTing  hvta  fvund  t>v  inoculation  and  Ibv  inlcNCCO[M.  {  d«- 
itni.v«d  ibc  nodul<^  with  the  gnlvoiiocnuiery,  and  hud  Lba  ptiicnt  lotltl  n  lulutloo  of 
bk'liloriilVdf  [iM^n-urv  ^1  :  liOOO)  in  tbecui^iiu(.iival»BCOvt!iy  houror  tvu.  Uiiriii^-  ihvlint 
month  I  tcHik  tiM  tu  ihu  hotiiltal,  where  ilie  wm  in  good  bvirieiiic  ct'iiditlotii.  The  iiiDiiin- 
tnntion  dlmppcun-d  with  ihv  cjuJuKv  in  nx  niuntlia.  I  suw  ilic  puttont  nKuin  light  nionthi 
Q^u.     8be  wiu  viv]l,  and  iM-tti  h«r  eyM  vitas  bvulthy  and  'irMit'ltt.' 

I  have  teen  a  fevi'  milder  cases  of  suppurative  iuflnmrnation,  and  one 
severe  one,  in  my  own  prartiec.  The  severe  one  was  a  boy  who  imnie- 
diat4>ly  after  the  oi>r'ration  in  winter  was  taken  home,  thirteen  njtle=  away, 
in  a  earring.  He  vomited  reiK-atedly.  The  inttammatiun  extended  to  the 
ueit;hboring  cornea,  and  left  a  small  cornea!  opacity,  vfith  excessive  diver- 
gent  strabismuH,  whieh  a  niiraber  of  yeni-s  Inter  F  snceeeded  iti  ciiriii|;  per- 
fectly by  au  atlvancemeut.' 

Onee  I  lost  an  eye  alter  a  simple  tcDotoiny  on  a  child.     The  opemtion 

iicB  ihf  f^ill  accntinl  in  ilie  Jutiilm  vnluma  In  honor  of  Pr>>f«Mor  Belmholu  at  hi* 
MVttnticth  birthday.  ISSI.  "  FcfUehrin  tm  Fcier  ilet  ilebiigtten  GcburUtaiics  voc  H.  v. 
H«lmbi>lt3t. "     (H.  KrApp,  Bt^cntg  xnr  TuberculMenfn^s,  6.  S6.) 

'doo  flill  Hccount  in  Aivbtvc*  of  0{>hthHlni'>1iigy,  vol.  xv.,  ISS6,  p.  480;  Arehiv  fiir 
AugenheilkUDde,  Bd.  xvlf.,  2,  S.  108. 
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was  gmoolli,  but  three  days  later  tlie  patient  bod  a  violent  outl>rcak< 
ecnrlft  fpver  with  diphthensi,  which  was  epidemic  in  Xcw  York  «t  ihd 
tinio.  TIk-  teiiotoiuv  wmiiiii  bccaiuu  diiiliilicrilic,  aiid  the  eye  was  lust  bj 
piinnjilitlialniitiii.  The  child  was  o[>crak-d  on  duriiig  (lie  period  of  incu 
beliuu  of  scarlet  fcx'cr.  Tliis,  of  oourse,  could  not  have  been  (bmccai 
Two  otber  children  were  oitt-mk-d  on  in  tlie  same  allertiuuu  at  the  saori 
time  with  the  ^me  in^trtniients  und  at  the  same  ))bice  (the  oUdjc). 
eD'es  ahowetl  no  renctioii. 

Other  cases  of  severe  reaction  liave  I)een  reported  :  teDoaitc),  b>- 
Ipj','  Wecker,' and  others;  orbital  phlegmon  with  atrophy  of  ojitic  nerv^ 
by  Haaso;'  dflachmeiil  uf  the  nKiua,  by  Miwren;'  essential  phthisis,  Iqi 
Kagvl ;'  hemorrhage  in  woiiiul  and  eye  for  eight  mid  a  lialf  luooths  witl 
total  bliudui.'ss  \a  a  bjcmophik-,  by  Ottava ; ''  euppunttiou  of  wlerotic  and 
paiiophthidmitis,  by  von  Gruvfc*  I  huve  st-eii  wvcrul  av&i  of  spvert 
tt^^nonitis  ii]  eoiisnltntion.  The  eyes  recovered,  but  mostly  had  diveripMl 
strabismus  atlerwcirds. 

All  this  ehowB  that  &  teuotoiny  is  not  altogether  a  bannleaa  opentioDj 
find  tlmt  n  prudent  ophtliahnic  mirgt-oii  cnivfully  inquires  not  only  into  tlii 
optiro-dynamif!  eoiidition  of  the  ryes,  but  also  into  the  geueral  healtl 
the  surroundings  of  tJie  jiatient.  More  be  ojjeratcs. 


VARIBTIBS  OP  TENOTOMY. 

Of  these  I  mention  only  the  following. 

(1)  V.  Haflner' directs  the  jmtient  with  ei>nvcrgent  strabismuB  to  looS 
ontn-ard  aa  iniieli  tie  po^ible.  At  thi.'  iwme  time  h<:  presses  with  a  half- 
opened  pair  of  lixiitg  forccptt  on  the  coujiinvtlvii  iiml  »elvrotic  iinnnilinteljf 
behind  the  insertion  of  the  tcadon,  seizes  and  raises  conjunctiva  and  tendon, 
and  cuts  llieni  with  a  pair  of  cur\'«!  seissors.  The  oprration  i**  done  in  a 
ftw  sccoudd.  If  a  few  fibret*  are  loll  nnait,  they  are  fouud  and  i-aiscd 
&  hui>k,  Hud  divided  widi  f<>ri?eps. 

(2)  E,  (Jpuening.'  of  New  York,  in  eonsideration  of  tlie  «nallncssi 
tlic  el!k-t  iti  tenotomies  of  tb<.>  cxiiTnal  recti  in  divergent  etmbisnius,  diviikt 
both  tendons  or  muscles  (the  farther  back  from  their  !u»crtiun8  ihr  ^reill^ 
the  divergence  is).  He  dieii  puts  threadii  thraiigh  both  teiidou-eliinipfi,  and 
unites  them  over  the  noee,  thus  drawing  the  eyes  forcibly  inwan).  Hi 
obtains  lai^  etTecta  from  tliis  jinK^i'dure. 


■  111  a 
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>  Pooltjf,  Ar«t)ivM  of  OpHlhalmolti^v  and  Otol.ij-y,  vol.  it.  p.  410. 

*  Wicker,  Traits  dc^i  mulailitB  dot  yctu,  vol.  ii.  p.  10*5. 

*  Uiuup,  An;liiv  fur  AiigBiihviilkunclc,  BiL  ix.,  4.S.  443;  AnhiTM  ttt  OphtbtlnKiE 
*oI,  ti..l8S0,|i.  81T. 

*  Sagel,  Archiv  fiir  Ophlhn1mo!ogk.  Bd.  xlil..2.  S.  Wt. 

*  Ottnvfi.  Pmi!»r  niPdipinieohe  Wuchtntolirin.  jiv..  1898. 

*  Von  Oraiif.-,  An-hiv  tiit  OplilliHlniologfa,  Ui,  1. 

'  Von  llusiier.  Beitnige  lur  Pliytlulogie  uiul  Fiathol«t;U!  dtt  Auges,  Pt^up,  1873, 1 
'  tiruoning.  On  tbe  Opnmliv*  TrMbncnt  oT  IKvcrgeiit  Squint,  Kew  I'ork  Hsilntj 

Journal,  Nq.  Gm,  18^2,  March  12. 
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(J)  ADVANCEMENT  OF  THE  MlISCLKi  PRORRnAPHY. 

(1)  A.  von  GnofL'  improved  the  nttempte  of  J.  Gu^rin  into  &  definite 
method,  'nliich,  though  now  obsolete,  deserves  to  be  meutioned.  lu  di- 
vergent »]iiitil  Ii«  detached  tJie  conjunctiva  from  the  corneal  niai^in  and 
iindcrniiiKxl  it  liaivk  to  the  capuncle.  After  that  lie  severed  tlie  retraete<l 
miisolc  from  the  sarlerotic,  incised  the  omjiinctivu  «ver  the  tendon  of  the 
niitngoiiist,  passdl  a  suture  thmtigh  tlic  nckral  cud  of  the  tendon,  out  the 
t«iidoi)  behind  it,  and  drew  witli  the  thread  the  cvc  so  iHr  to  tlic  other 
Bide  that  the  edge  of  the  loosened,  furntcrly  retmctcd,  tenduti  of  the  in- 
terniis  reached  and  even  overUippcd  the  border  of  the  eorata.  The  eye 
was  kept  in  this  position  by  fastening  the  thread  over  the  uoee  with  strips 
of  adhesive  plaster. 

This  method,  called  the  tliread  oiMratioii  (^Fndenoperaiion.),  froquciitl}' 
yielded  i;coo<l  results,  but  was  wmibcrsome  and  not  without  danger,  siippu- 
ratiou  of  the  cornea  liaving  followed  it.  VoD  Graefc  himself,  tbereJure, 
gave  it  up  ver^*  iKwn  in  &vor  of 

(2)  Otorge.  Ontcheli'it  tiuihotl  of  ailnnnennnU  by  ulUcJtinr)  Uic  tendon  Jor- 
vvtvd.  Tills  ojieration,  variously  modified,  Iuih  Ix-en  (jicneruliy  adopted 
ever  Nince  Critchett  oonimunieat<d  it  at  the  Heidelberg  CoDgn~»  iu  1862. 
I  have  used  it  in  the  following  way.  Supposing,  for  example,  timt  the 
inteniul  rectiie  wa«  to  be  advanced  in  fleeondarv  divergent  fllrahisiiin.'*. 
I'nder  general  anietithesia,  Nometiine!)  under  lucgl  or  uo  nnfcsthetfiit,  t  Hr$t 
umkt-  a  free  tenoitiniy  uf  the  cxtenial  rnctuK.  Then  I  incise  the  conjunc- 
tivn  on  tlir  nasal  nide  vertically  about  ten  millimetres,  four  or  live  milli- 
metres behind  the  margin  of  the  cornea.  I  iiudennine  the  coiijuixtiva 
from  the  incision  medially  as  far  as  tJie  eoruea,  and  oblitjuely  above  and 
below  around  the  cornea  as  far  as  the  vertical  meridian.  Now  I  under- 
mine the  conjunctiva  Iwo  or  three  millimL-tres  dowmvanl  towards  the 
cnnmcte,  di^■ide  Tenon's  capsule  at  the  lower  bjnJer  of  th«  tendon,  psiss 
the  s<iiiint-h(Kik  under  the  tendon,  dividing  siiecessively  all  the  adhesions 
of  the  tendon  and  nniscle  that  I  ran  discover ;  at  the  same  time  I  divide 
Tenon's  capsule  al>ove  and  below  the  tendon.  During  alt  this  probing  and 
cutting  the  hook  remains  under  the  eonjiiuetiva  until  no  more  adheiuons 
aro  felU  When  it  in  miBed  it  is  Imded  with  eonjnnetiva,  tendon,  mu.'icle, 
and  comtective  tissue,  all  of  which  1  seiw  with  ordinary,  bi-oad,  fixing 
force])!*,  applying  one  prong  to  the  inner,  the  other  to  the  outer  (conjuno- 
tival)  siirfaije.  I  now  withdraw  the  hook  and  apply  the  suttn*es,  never  I«8 
than  three,  mostly  four,  in  uumhor.  The  needles  are  verj-  sharp,  not  too 
murh  carved,  slightly  flattened,  no  as  to  (mss  with  ft*  little  pustiing  as  i»os- 
sible  through  tlie  outer  kyers  of  the  sclerotic.  The  thread  ia  thoroughly 
sterilized,  stmng,  and  not  too  thin,  so  tlint  it  neither  luoM-m*  in  tying  nor 
eutfi  llirough  the  ndvanoed  niueclo.  The  t^vo  peripheral  nee<Ui<ii,  whieli  are 
the  mc«t  effective,  are  [Kissed  most  posteriorly  through  the  Hup.  in  high 
degree*  of  divergence  directly  before  the  aemilunar  fold,  the  middle  sutures 
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sontcwhat  moro  i»  front.  One  of  ihe  middle  MitutM  n  Applitrd  tlitfint,] 
tlicn  tlte  lAtcral  oncH,  ami  lastly,  if  thoii^lit  n«(>(lfiil,  the  other  middl» 
All  thi!  needles  arc  finuly  gi-asixd  willi  a  Saitds'  holder  atid  fint 
jKT[icndi«iilarly  throuyli  the  wliole  thickness  of  the  flap,  thai  tiir  i 
enUiivs  arc  tlirust  iimWr  tl)«  oonjutictiva  tbiHiugti  the  outer  luvnufl 
eolora  aj*  neflr  to  the  fomml  mnrgiii  as  pnirticabtt".  Aflw  that  the  I 
etiturPH  an-  paawd  ihi'ee  or  four  niillimrtrt-^i  ohlittiirly  under  lite  bulbtfi 
junctiva  lod  pushed  boldly  through  Klcmt  tissue-,  so  as  Dot  to  cut  iku^ ' 
now  or  liiti'r.  Tliey  tniprge,  if  a  great  eftVct  is  re4[uii-ed,  close br tW»i^ 
tioa]  racriclian.  When  nil  tlw  suturcK  aix>  in,  a  portion  of  the  tendon  iim 
off.  Xhiring  the  cutting  and  tlic  introduction  of  the  Kutnre  the  vtcaui  osi 
cornea  have  to  be  kept  nioi»t  witli  a  mitO  untiiscptic.  While  the  eutom  in 
being  tied,  ati  a^tstiiut  huklii  tlw  oyv  tiirDcd  to»*ard8  tlic  noec  wicb  a  fbnip^ 
applied  to  the  t»igliborhood  of  tlic  Intonil  wa!  1  of  the  cornea.  Many  df*, 
ators  advise  that  tlie  lawral  suliurs  be  tied  siniultJineuuHlv',  om  hy  the  i 
ator,  tliv  other  by  au  nt«islan(,  in  order  to  avoid  a  deviation  ap  ur 
by  iinoijuiil  Inuiioti  of  tlic  $titun>».  Tlio  wivicc  sc<.-ni»  good,  but  I 
my  that  I  novor  followed  it,  and  linvc  not  met  with  a  seoondary ' 
During  the  appliralion  of  tlip  sutnrts  we  must  watch  their  efieot,  and  i 
uate  tile  tightness  of  the  ligature?  acc<^rciinglr.  The  tbnii(U  uoghltntl 
bo  cut  too  short,  otherwise  they  cannot  readily  be  takea  up  wh«n  teaon 

There  .should  Ix-  a  convergence  of  about  four  niillimetrv*.  but : 
If  this  i»  not  obtained  when  all  the  ^uUirus  arc  tie<],  I  examine  the< 
rectus  for  an  irregular  inscrtiim  of  sonic  (lUrt  uf  lln-  tendon.     In  > 
not  find  aoy,  I  cut  tlie  chocJ£-ligniueiiti>  more  fn>ely ;  and  if  thisaltol 
to  give  tlie  defiired  oonvergence,  I  may,  nik  I  have  60tnetiine»  done, ' 
the  eye  to  tlie  inner  eommi^uro  in  the  manner  dcMTtbLd  ubovr,  pacno^  ihtn 
needle  thmiigh  unc  of  the  middle  sutures.     The  eye  is  clran.<vtl  aixl  hn 
agcdi     The  patient  has  to  keep  his  bed  two  or  three  th»y»,  and  his 
week.     Tbi!  swlurt*  ore  removed  acoording  to  the  efTwt  uf  iW  of 
If  th«  eonvergcDrc  \ia»  not  dimintslicd  ou  the  fiMirth  day,  1  remove  oiie| 
both  middle  simirts.     Otherwiiie,  I  Imve  tlicm  in  six  days.     The ' 
then  commonly  begins  to  swell,  Ibr  the  lighinet^  of  tlie  auturui  may  : 
inflamniAlion,  even  tf  the  silk  vrue  abEoiutely  uet-ptic  when  umhI. 

(3)  Sehvcif/fffi^g  mWAod  of  advaneoMiil :  frateiion  of  «  putt  t^  < 
ffitrhmr/  the  tica  rtft/fK  tnt^etha:     SHmciggcr  begins  with   the  t«E 
the  aniagoniBt,  tlien  divid<-«  vvrtioiUy,  ubixit  ten  luitlimctreti  in  cxI 
conjunctiva  over  Iho  insertion   hnc  of  the  tendon  to  be  advanced,  lays  I 
tendon  and  inu«clc  bore,  fn?08  their  bonlore  from  Tenon'it  ca|it4ule, 
hook  under  the  auteriOr  end  of  tiic  teiKluii  and  auodicr  more  or  Im  I 
hurk,  according  to  thcdeKrecof  the  deviation.    Hetlten  measun;^  uflTvill 
»i)iill  millinii/trf  ruler  how  o)U(--h  of  tin;  Undon  he  wiint«  to  exacvt, —  nan 
a  piece  about  n*  ]nrg.e  iin  the  dc^ee  of  the  deviation.     To  tnakc  tlii* 
nrement  lie  njipHrs  the  little  ruler  to  the  tendon,  wbicli  is  gently  Mr 
between  tlie  two  hoolut.     After  this  determination  he  pnsaeM  ana  doatj 
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ftrnml  ca^iit  aiiturt;  tbruugti  the  iip|K'r  and  UDotlicr  tbroiigb  the  lower  half 
of  the  mu^i'lc,  )niTi)c<lint«1,v  before  the  poetcrior  book.  Ui^  first  ])Qi)AeA  one 
Doe<IIe  fn:>m  above  under  lh«  niii»cle,  aud  piei'o^  the  lall^r  from  the  inner 
side  uuiward,  a  litlle  beto\v  the  middle.  The  second  needle  ia  ikuthhI  from 
beh>w  and  itiw.-inl  Ui  a  lilile  al)ove  the  middlf  of  llie  mii^te.  Hv  now  ties 
both  suture-^  fo  ttuit  tlic  wh<ile  miLtrle  U  ligaled,  ciiU  the  iiiii»:lo  imme- 
diately in  front  of  the  sutunw,  and  the  tendon  near  its.  insertion,  leaving  a 
small  siiiiDp  through  Mhicli  the  oecdirs  of  the  catgut  throids  are  imsa-d. 
With  these  threads  the  raiiscle  h  dniwii  torwanl  and  tied  to  the  atiini|i  of 
the  tendon.     The  conjunctiva  is  stitched  over  tlie  wound  with  fine  silk. 

By  this  operation  tlie  eyeball  is  mustly  turner]  a^  much  as  the  exsetrted 
piece  of  tendon  and  muMJc  is  long. 

VAKIETIES  OP  THE  ADVA^•CEME^■T  OPERATION. 

The  inimenms  inoditiL-ntioiis  of  the  advancomeul  c»iKTatiim  which  have 
been  dcvi«.-d  aud  published  n»t  on  the  original  pmrrhuithy  of  Critcliett. 
Tlicy  differ  in  the  number  of  sutures  and  in  tin-  way  of  applying  ibein. 
I  (.ttii  mention  only  a  tew  of  tliem. 

(1)  The  pulfeif  opeivtion  of  A.  E.  Prince'  \ws  been  favorably  received. 
It  was  luodifiwl  in  its  turn  by  Berry,*  The  sutures  are  supported  by  a 
vertieal  thread.  Tlie  nee<Ilea  of  a  doubEy  armed  thread  are  intruditcixl  from 
tlie  inner  siile  of  the  detaelie«l  tendon,  one  at  the  iipjier,  the  other  at  the 
lower  bonier,  through  niu.scl<»^  TeiionV  aipsule,  and  eonjiiiietiva.  One 
neeflle  is  then  drawn  throngh  the  loop  and  the  two  tlireatls  are  tied.  In 
this  Viay  the  rmacle  is  moved  forward  as  a  weight  by  a  pulley. 

Instead  of  two  sutures,  one  suture  will  advance  tlie  muscle  in  a  similai- 
way.  A  thresid  anntd  with  two  needles  is  iutnKluced  from  the  scleral  side 
of  the  ildachetl  tentluii,  a.-*  iu  the  pulley  opcralkni.  Kithrr  ncetllr  its  then 
pasM.'d  vci-tiailly  through  the  eonjunctivul  and  episelcral  tisiiuc  two  milli- 
metres from  the  coroeal  margin,  and  the  muscle  drawo  forward  by  tying 
the  two  ends  of  the  threads  in  n  buriitoutid  dii-eetiou. 

Vttludc  splits  the  end  of  the  detaelieil  U-ndou  in  the  middle,  and  stitches 
ouc  half  up,  the  other  dowu  to  the  Mrleni,  near  the  vertical  nierldiau.  Ill 
this  way  lie  securts  a  great  and  synimetriml  bringing  forwanl  of  the 
tendon. 

fl.  D.  Noyes's  *  modification  of  Critehett's  proiThaphy  deserves  a  more 
extensive  review,  because  it  illnetmtcd  ^onie  of  tlie  most  imfiortaut  points. 
The  author  says  (p.  173),  ''  I  find  no  need  of  the  hitching  thread  of  Agnew, 
nor  the  elamp  forceps  of  Wwker,  nor  the  Anchoring  thread  of  l*rincc.  The 
ordinary  fixation  forceps,  having  a  spring-catch,  gives  |wrfcct  control  of  the 
muBcle."     He  applies  three  sutures  of  fine,  black,  strong  isilk.     "  The  im- 


'  A.  B.  Priiicv,  Ophthalmic-  Hevlew,  ISeT.aiid  Arohlvct  of  Ophthslmolngjr,  ro\.  i»ii. 
1898,  p.  498. 

>  G.  A.  Bp.rrv,  DUriuci  of  the  Eyr,  uxoad  odilion,  IS9S,  p.  702. 

*  H.  D.  NofM.  A  Tfit-Book  on  IHfra)«i  of  tli«  £y«,  iMood  edition,  1894.  p.  ITS. 
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jKirtAnt  tiling  is  to  have  the  tw«<1li?«  .  .  .  ground  bo  sharp  tbtu  i1mt< 
iw  eafiily  iw  a  disdaaioa-nocdlt'  jwnetralc  the  cornea.  On  tlirir  i 
sharpiiewi,  I«ii|m-T,  and  our\*e  [so-calU-d  hulf-curvc,  j*«w  Hg.  38] 
duefl}'  drpvitds."  He  gnkii|it«  ^e  t«?ndon  with  u  fixatioii  fotx.Tpe,i 
it,  shuts  the  ^pring-Aitcb,  raisfs  tbc  tendon,  nod  introduM-s  od«  oeedleofJ 
double-arinc'l  tlin?nd  tram  tlie  sclerotic  onttrard  through  tlw  tiiitldleof  i 
capsule,  muecle,  and  coDJiiDcti\'a,  cuts  away  super6uoud  tiffloc  in  traui  nf 
the  needle,  and  draws  the  needle  dirougb.  lii  ttie  Mitno  mannrr  be  kpp&t 
a  Miture  through  the  upper  aud  nunther  thi-ough  tUi.-  hjwcr  ittrtuftW 
muHole.  He  roruui  u  roiijuurtivul  flap  mx  tnillinietres  in  wkith  rroni  dr 
inwrtiun  of  tlic-  tt-ndmi  tn  the  coruea.  Then  he  passes  the  ixtidksiltlr 
otbiT  rndi)  uf  thi?  threads  beneath  the  conjunctiva  through  tbv  vafa  hva 
of  the  sclerotic,  so  that  their  poiuU  emerge  at  the  liiidMi^  uf  tlw  mnA 
"Tu  get  thein  through  witliout  bnaking,  tlicy  mast  be  seizi^  at  the  uiddk 
uud  pu.-<liL-«!  without  any  h>v«>r  aitioii.  If  the  glolie  tends  to  rt^»ia(e,il  en 
In.-  titiuditd  by  a  hiJvut     WLut  U  esHiitial  is  to  have  a  linu  IwU  un  it 

Excifiion  of  pie«9  of  the  tendon  and  musrie  have  Ihcon  raadr  tai  ih 
eeribed  by  J.  F.  >'oy(«,'  ul'  Detroit,  Vieuase,'  Driver,  C«ut»,  Bonqi 
I'tiuce,  Steveos,  Mailer,  aiid  olhcns. 

iihorimiriff  of  the  miuicie  hy  fiJdmg  was ' 
by  (1)  J.  F.   Xoy«.  of  Detroit.*     The 
i«  divid«d  uear  its  iasprtion,  a\A  ibp  distil 
brought  forward  under  the  pmxiiual  end,  bffei ' 
nnd  ^tilurcd.     At  the  iimne  lime  a  [tortiou <^  tlir 

0^„__^^^^^      Iciidou  niay  or  niny  not  be  eut  off".    The  puint 
V/    ^^^K^    ^  iD^nion  of  the  tendon  is  not  chaagfd  b ' 
|\      ^^^E^    method.    The  folding  of  a  piece  has,  of  i 
^■""^^^^^      ihe  same  effect  as  if  5o  mudi  of  tbc 
beeii  excised. 

(2)  Laglci7J>,*  of  Buenos  Ayrc«,  makes . 
foldin)!  operation  as  follows,    nefxciseeai 
ponjuncti'N'a  over  the  tendon  ( Fig.  40),  | 
under  the  tendoa  near  its  insertion,  and 
under  the  musdo.     He  jtaftiett  one  of  the 
of  II  doubly  urmi'd  thmid  ncnr  the  po!<tpnor  buuk, 
ouc  millimetre  from  its  border,  from  abor* 
inM'ard,  through  the  mnHcli-  aud  «>njnr»rt!va  oiilwaril,  and  the  other  ; 
the  Mime  iray  from  below.     He  tbco  carries  the  needles  under  the 

1  J.   p.  Noy«,  A  ySvtv  Hirthod  of  Opmtltig  tor  RtrabutnuB.   TraaMdiM*  it  i 
AmeritMin  OphlhalTnolngicnl  Sncinty,  1874,  p,  2U. 

'>Vi<ii»r.  I>u  tniiiviiiciit<'Iilriirgicn1duatnibi»nte(nouv«au  piooSd4t^>tiMt<»re),B«arf 
d'UphtHlmuluKie,  IHTS,  \1.  330. 

■  Loco  eitnto. 

*  Lngleiw,  An-hiTw  d'OpliWlmologl*,  I-  »»-.  18B2,  p.  aB8- 
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junctn'al  brid)^  to  the  ooru«ti.  By  pulliiig  at  the  threads  the  mtiscle  is 
drawn  forward  over  the  tendon,  aftw  wlik-U  the  threads  are  unttrd  n««r  the 
corncix.  The  more  strougly  (ine  pulln  the  more  the  deviation  will  dUappear. 
He  remin'eK  tlie  Kutiirea  In  twelve  days. 

The  author  supports  tlip  cla!iu8  i>f  pffictency  for  bi«  method  bv  three 
successful  caae3  where  iJie  deviation  bod  vari<>d  Ixrtwtx-n  twt'lvc  aiicl  fitly 
duress. 

The  operation  is  simple,  and  seems  to  admit  of  n  uice  gi-adiiattou  of  the 
efiect,  at  least  if  the  tbrwuU  arc  poetKtl  through  the  outer  layers  of  the 
sclerotic  bo  as  not  to  give  way. 

GmndH^metit '  cijtenites  in  eases  of  inveterate  divergent  strabistntis,  if 
teiiolouiy  of  the  i-xtortial  i-ectus  is  iiot  sufTicieiit,  as  foUnvcs.  Witli  a  pair  of 
fixiug  furccpw  be  niis-.'S,  near  tlic  iuteriiul  cuuthus,  a  vertical  fold.  The 
Dctfdlcs  of  u  doubly  armed  suture  nrx.-  patted  horizontally  so  deeply  through 
the  ti^ue  tliiit  not  ouly  tuujuiictiva  but  also  eapsido  and  t«iidou  are  cotu- 
prehcndcd  iu  the  loop  which  is  formed  by  Llie  lyiug  of  the  thread.  The 
thread  remaiiis  in  «i>ii  two  or  three  weekg  without  causitig  diaouufoi'L 
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OPERATIONS  ON  TENOK'S  CAPSULE. 

The  knowledge  of  the  anntotny  of  the  ociilnr  aponcuroeis  which  en- 
velops all  the  muscles,  to  stibsen'e  their  iiiorenients  as  a  synovial  tnem- 
braoe  and  steady  and  protect  the  eyelall  &s  suspen.'sory  and  inhibitoty  liga- 
ments, is  of  great  im]>ortane«  in  the  iiuderstauding  and  treatiiit>nt  of  the 
anomalies  of  motility,  as  we  have  seen  in  many  pkces  of  this  mention.  Of 
late  ojiemtioTU  on  (fm  fiixmeumm  alone  have  lieeo  de«?ribed  by  wliicli  the 
muvcment  of  the  eye  can  be  iucrca»d,  as  m  adNnncement,  or  diminiehed, 
a^  ill  tenotomy.  Of  tnoli  kind  only  one  oj>eratioii  has  come  to  my  know- 
leilgo, — namely,  the  eapenlar  advancement  by  de  W'ecker  and  the  eapaii- 
lotoniy  by  Parinaud.  I  shall  deaeribe  the  latter  first,  though  it  was  inveut«d 
later. 

(1)  liifiiiion  {ittiling  hack)  of  Ttnwi^t  crtimrife  hy  Pnrlikawl :*  lUmlnuhing 
the  arfion  af  Hie  mimck  Ay  '^""iiij?  its  chi-ek-Uffnmfnt»  (rcoiil  de«  ailerons 
btf  raiix).  In  a  raw  of  coiivei^pnt  stmbitimiiii  the  eye  is  drawn  fijrribly  to- 
n*ar<lK  tlie  temple  l)y  an  assistant,  and  a  conjunctival  fold,  raised  with  for- 
cvjts,  is  cut  vertically  to  the  exteut  of  from  ten  to  fifWn  millimetres,  about 
seven  millimetres  behind  the  corneal  mai-gin.  The  oonjuuctiva  is  under^ 
mined  over  the  tuadou  and  muAcle  ba«k  to  the  oai-unule ;  the  tonduo  is  ex- 
posetl  and  the  tapside  cut  alfjiig  its  edges.  Through  theac  aperturis  a  i«ir 
of  curved  scii^sure  is  iutnHliiced  ami  two  incisions  are  mode  of  from  eight 

'  OfanHdctTPnt.  Lncurt  du  StrobUme  obunue  ou  compUtoc  par  un  *iniplo  ftwnee- 
ment  aommiiijuni^livikl  clu  niuu'lv  el  ile  la  crjbuI?,  A  I'tiiilo  il'un«  «nw  d*  HI,  BulUtlot  <Pt 
UJlDoIres  de  la  Socl^  fran^nltc  d'Opbtalmologie,  ISQS,  p.  m. 

'  Puriuuud.  Opfirnti'Jii  <lu  »tnilil*riie  min  I^notrtmiP,  N'.t^  )  I'A«id«tnift  An  Spi#nc«<, 
14  Avril,  18&0,  uiid  Kappurt  tut  le  tmltcumnt  dil  rtmbiMne,  Bulletini  ci  MimoirM  dc  la 
8ocift«  fVancaiMaUphUlmoloRie,  1893,  p.  I3T. 
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to  tou  niillimetros,  one  upw-nrd,  cim-ing  a  little  backward,  the  otliordom; 
ward,  also  ciimng  backward.  i 

Ailer  this  n  cai>siii^r  advaoceiueut  is  made  on  Ittc  aulagonist,  and  if  th( 
eSiict  IS  still  Itisufficient,  Parinaiid  divide'?  tli«  tvodou  too.  The  wound  i 
closed  with  conjiin«ti\'aI  sutures,  wlnoh  sire  pemnvcfl  in  one  or  two  days 
the  sutiiRs  iu  the  caiisule  of  tlie  nntagonii^t  in  five  or  six  days. 

(2)  Qijiautar  ndfaneenu-nl  fry  de  Wecktr.'  Wecker  at  firat  exdcied  a^ 
elliptical  pieoc  of  conjunctiva  over  the  tendon,  but  uow  hcalso  luakcsonlyi 
vertical  incision, nndcriuitira  the  conjunctiva  towai-tU  »nd  nroutid  theoonii^ 
as  far  an  the  vertical  nieridifln,  o\mi&  Tfuun's  otjisnlo  nt  the  lowi>r  bordfl 
of  the  tendon,  parses  a  hook  U-iuw  the  tendon,  iaciaes  upon  it  the  mpmli 
on  the  uppiT  aitlv  of  the  ttjndun,  then  pasees  a  suture  throagh  conjuuctirj 
anil  epii«(^leni  fmim  n  point  nuir  the  lower  portion  of  the  vertkal  meridiai^ 
coming  out  in  the  oonjuuctival  defH't,  (hm  iulroduoes  it  into  the  opemiii| 
in  the  ca)>dute,  advancee  it  aluiig  the  cdgt-  uf  tin-  muscie,  noil  puslie?  it  udl 
ihrotigh  th<-  lif«iio  of  thi-  i-ajwiilv  and  the  ounjundivn,  dii-  fiirtln-r  bad 
greater  Iu-  d<?9ire:«  tJic  rlTi'Ct  to  ho.  Anutiicr  ^iitiirc  is  [MiMcd  in  the 
wny  through  the  ppiiwlcni  nnd  enpgulo  above  tlic  tendon.  The  tbrcadi 
uuiii'd  und  the  eye  baDdaged, 

I  save  this  operation  performed  by  de  Wecker  in  Jannary,  18S6,  anJ 
after  my  return  to  New  Yorh  niaile  the  n{>cr«tion  a  few  times.     The  efiecl 
proving  insuRicicnl,  I  at  onoc  mtnlilietl  it  in  tmeb  a  way  that  it 
reality  a 

(3)  Tcndiuo-capsuiar  adraneemaJ^  and  pcrfornad  nit  follows.' 
conjiiuciiva  is  vertically  incited  over  the  initcrlion  uf  the  tendon,  thv  cotH 
jiiiK-tiva  undoriniued  around  the  coniui  to  the  vtrtieal  meridian,  TcDon'f 
capsule  opiied  with  «;ieftors  at  the  lower  end  of  the  insertion  line  oF  tlij 
tendon,  a  intralHHinus-liook  Bli|>ited  nuderueatb  the  tendon,  mid  the  cap6al| 
ineiBed  over  the  tip  of  the  book  on  the  iip|>er  side  of  the  tendoo.  Three  fli 
four  sutures  are  applied,  one  through  the  conjmictiva  and  lower  edgeo| 
tho  muHclp,  iiaftiiiig  imder  the  conjnnctivn  obliquely  forward,  then  two  ol 
Ihrw  millinieina  thmugli  the  outer  layer  of  the  sclera,  imnu-diately  befiw^ 
emerging  on  the  ooiijiinctiva  near  the  vertical  mcridiun.  The  M>cund  »iturj 
is  on  the  upper  side,  and  pursues  a  couree  aualopins  to  the  firrt.  TItf 
thinl  siitui'e  h  paswd  through  the  atnjunctiva  and  the  middle  of  tH 
DiUBcle,  sdvanoni  uwlrr  the  book.  wiii«-h  during  the  applicatiou  of  all  tnl 
euturea  raises  the  ten<lon,  thrust  through  tbu  middle  of  the  tendon  near  it^ 
insertion,  ibeii  tliroiiKh  the  superfieiiil  layers  of  the  sclerotic,  to  emerge  ol 
theconjunetiva  near  the  corn«'a.     If  a  lai^  effect  isdiwrwl,  a  fourth  -tut 


It  udl 
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'  Dp  WwUor.  Siir  r<^pi'Tiii*in  dn  itmbimie  mi  moyen  do  r«i'Mcon>cn(  mjKii 
AnaalMd'oculiiiUque,  t  xc,  1888,  p.  l^i  Lk  coinbindwii  dr  I'avsncnaant  cspraliun 
ill-  1h  i^niAinlv.  AnndM  d'ocuUiiiiiiu*,  t.  xciii..  18^6,  p.  72;  Le*  Afrfr*tiAn«  mod 
itrabitmc.  Archives  d'Ophtalmologic,  t<  »».■  IB63|  p  1- 

I  H.  Enapp,  AdvanMinent  of  Tenon's  Coptult,  TrKniactJom  of  th«  Ameiicao 
tba)niol(^iculSiK.^ety,  July,  1806. 
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IukI  at  iLg  liide  uf  and  eitnitar  tu  thv  (bird,     Ttio  sutures  Are  tied  in 
Se  »me  wa,v  as  in  CritdR-tl's  advauoerueul.,  descrilxt]  above. 

TIk*  0|wratimi,  lu  fiu-t,  is  llie  Nimt'  a*  ( 'rittrlictl';*  wiilioui  exeUion  of  a 
piew  of  tli«  U*4icloo.  Tlif  8tititrc8  remniti  five  or  six  daya.  The  oporatioa 
acts  by  sliorteiiinB  (ti<;htciiiiif!)  tho  chwk-I iRamenw  nnd  the  miis(^l«  6y/oW- 
ing  (Anil.  Tliey  remiiiii  tuldeil  and  altoolict)  to  thtir  iieiv  jMjflitiDn  on  ihe 
9el«rotic  by  means  of  cicatricial  tiRBiie,  whii-li  is  formed  by  an  adiicsivc  ui- 
HiiTiiiiiittioii  <ItK*  to  tlio  irritation  s«t  up  by  th«  mittirea.  I  bav<>  bad  &a 
opportiniity  t^j  coiivinoe  myself  of  this  fact  by  a  secondary  tenoUmiy  of  an 
internal  rectus  after  an  over-effect  of  the  above  tendino-cajisiilur  ail%'anoc- 
metit  Id  a  case  of  pi-imary  divergent  etrablsmus. 

PARTIAI.  TENOTOMIES  AND  PARTL&I.  ADVASCEilEK'W. 

Pai'tiul  tenotomira  have  l>ecn  made  by  tnany  operator.  Von  Graefe 
trieil  them.  I  did  it  myself  at  tlie  Ijc^intiing  of  niy  praotiw,  aiid  whoii,  in 
couvcnsitioa,  I  told  von  Orscfc  of  it,  he  aneivtrvd,  "  You  will  not  do  (Iiat 
long." 

Arlt'  aays,  "  If  I  made  a  tenotomy  for  eimpl*  strabismuf,  or  for  insuffi- 
ciency, and,  afraid  of  an  over-oorreeJioD,  left  only  the  one  or  the  other  fibre 
uudivided,  tlic  vtTect  aJ«-ay8  was  only  iraository." 

RewHtly,  ON  the  reconiiuvndation  of  Gcoqtc  T.  Steven*,*  tlw-y  hnve  been 
exten»vely  practised  in  the  United  ^tM  of  A  inorica.  A  btitloD>bo1c  in 
the  centre  of  the  tendon  is  extended  by  siicre«8ive  subcoDJUDctival  partial 
detachoKnts  of  tbe  tendon  from  the  sclerotic  up  and  down,  and  the  effect 
measured  after  esicli  cutting  until  it  appears  to  be  correct.  The  patient  Is 
examined  eaoh  day,  and  when  the  effect  is  losutlicicut,  another  portion  of  the 
tendon  is  out,  and  m  ou  tiutil  the  d««ired  eflkrt  prnvex  iieriuanent.  Hliould, 
afttr  tbi-  first  or  any  aubsequt-nt  opctaliou,  tin-  effect  b(;  found  i-xwaMivt',  it 
i*  rciiiict-*!  by  nstrictive  suUires.  These  arv  the  long-known  procedures  to 
gradnati?  the  effect  of  tenotomies,  bnt  it  isdiflicJiIt  to  ddenninc  bow  much, 
if  not  the  whole,  of  the  tendon  had  been  divided  before  the  effect  b«mnie 
adequate. 

J'uiiial  adeanc€nieni»  are  slao  recommended  and  done.  Kither  ct-ntral 
or  jieripbenil  portions  of  the  tendon  have  been  excined  anti  the  fUiortcned 
portion!'  stitched  forward.  I  liave  not  *eeu  any  lafting  effect  from  tlie 
aawill  tiiaujiutar  exci^iona  and  prti-rhaytiff  of  the  ci-nlrai  portion  renora- 
meiided  by  Stevens,'  but  have  noticed  dmde<l  effectit  from  divigion  of  the 
peripheral  jurts,  leaving  a  wnall  rt-nlml  |K»rtii.n  intact.  The  effect  was 
proponinnate  to  the  amniint  nf  tendin'/wnjiHUlar  ad\'ancemieot  by  which  the 
preserved  central  portion  was  folded. 

>  Opcniti'Ttulvhri',  in  flnaft-dMinbcb,  BtnAbmh  <l«r  gtmntBin  Aiig«ali«<Uaiiide, 
Bd.  iii,  3. 401 

*  ArrbiT«  of  OphlWmology,  roL  xH.  p.  110,  vol.  ■vH.  p.  lU,  toI.  stIH,  p.  871,  v<d. 
XT.  p.  806,  *nd  Anhir  ttr  Aagnilw1tkun<l«,  m.  irRi.  B.  146.  Dil.  xal.  8.  a2S. 

■  Ar^-hivM  of  Ot*tlMUHk«y,  TdL  xvitt.,  I8W,  p.  SH. 
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GENERAL   RGMAnKS  OS   THE   ADVANCEMENT   OPERATIOSEl 

(1)  As  to  lf\cir  *«/Wy. — The  oix-ratioiw  for  adviuiccmeut  are  w< 
Ed  compori&uD  M-itli  tbe  8miilln<.>««  uf  tite  or|^i)  on  which  ther  arr  {mtTui 
^t  luitiirnlly  «•«  might  liiive  some  douht  ns  to  their  safety.  Yet  oi 
has  shown  (Lnt,  with  the  exrejition  of  Graele*!^  thread-opentioo,  tbcrut 
8ur[>ri^iigl>'  haroilosa.  I  have  made  maoy  advancementa,  and  de  sot  r- 
mmiibcr  a  single  case  in  whieli  alarming  symptoms  hav<^  appeared,  nor  be 
BUfth  A  caw  ooroe  to  my  notioc  fn)iu  IJtcniture  or  other  operatont.  I  do  m 
iloi]ht  tluit  caKPn  of  -sevnt;,  perba|»  tlisUMtrmitt,  renrtion  have  ocmrml.  m1 
am  {>erfcct]y  |ir<:parvcl  to  believe  that  such  a  case  may  any  day  pnmt 
itfieU'  to  me.  Yet  I  no  louger  nud(?ni>ke  these  ojierations  with  neb  oie 
givings  SB  I  fonnerly  had. 

Id  some  vasea  there  is  a  ctrlain  dig^gurmteiit — namely,  a  permuHB 
thickening  of  the  coojunctivn  al  the  ]>]acc  of  the  woiintl— left  btLini 
Soinc  nwtliod^  are  motv  apt  to  |ir<xliicv>  it  tlmn  uther».  The  womtttii* 
tcndino-cniHiilar  advnnocmem,  and  oven  in  these  onscs  it  U  not  lasting.  Il 
Icwks  bnd  eiionch  in  the  fii^t  wpcks,  hut  iliminishos  from  moath  toiwittL 
BO  that  the  redneee  di.'^ppeai's  iu  tliree  tuoatht^  and  the  evrelUug  ia 
GU,  being  scarcely  noticeable  later. 

The  Btmiluuar  fold  and  earuntie  atf  uimetime^  Arnten  totronUtket 
but  nut  in  a  particularly  cli^ifii^uriug  degree.     Nuver  have  I  iwenarl 
that  ptcr^'ginm  fulluwctl  uu  uilvnaocnicui  o|)cration. 

An  to  the  ivadion,  tlicre  i»  itome  [tain  in  rertain    ca^es  during  iIm  I 
(Iay«.     The  ewolling  of  the  conjunctiva  U  ^ometiiut.'fi  cx>nsideraUe,  af 
on  the  sixth  or  geveoth  day,  but  it  disap))eara  mou  afler  the  remond  oTI 
eiituros.     Xever  have  I  seea  purulent  eeerctioa  or  cumeal  ulcent  fiiltov  o'' 
advancement. 

(2)  As  to  Me  t^eci  of  tliefie  opeintioDS   I   can   say  that  it  varies 
aeeordiug  to  the  niethoil  used,  and  in  any  one  method  aooording  to  ike ' 
ill  which  the  D]KTatiun  is  doue.     ^Vitli  many  of  tlie  iitetlioda 
larger  effects  am  be  oblalnMl  at  the  will  of  tbc  operator,  as  I  haw' 
in  describing  the  opcmtioiu  of  Critchett  and  Scbweigger  and  the  undtiw 
capsular  inlvnnecment. 

Other  operations,  especially  those  where  only  otic  doubly  armed  ibr 
is  Mscd,  Bcom  It-^w  reliable  when  lai^r  effecls  are   required.     Thia  is,  I 
ever,  so  much  a  matter  of  personal  experience   tliat   I    am   loath  la 
jmlfrraent  ua    pnjcwlures   I  have  not   tried.     I  can   say  that  with 
Critchett  fiiur-siiluru  advauu-ment  any  eflfcct  to   satisfy  the  greaUsl 
mamU  ]^  obtaituibte. 

The  rJ'etJn  of  nftrancfment  oprratitmi  in  the  «ame  hamU  with  tho 
method  i*trt/  considerably  with  the  conditions  of  tkt  oaw.     Thoa  it  ii 
kuowii  that  sccomhiry  divergent  strabimius  yields    better   rcstilts  al 
0]>eranil  ii]>'>ti  ibnn  Joes  priniaiy  diverj^uce.     Tho  weaker  in  ifielf  ( 
muscle  i^  the  U«s  will  be  the  resulu     We  can  with  less  tmtible  and  n  b| 
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i^ree  nf  acciirscy  wtnwt  the  worst  casw  of  ^cQomhry  divergence,  whereas 
iu  jiamlytic-  strabianiu^  the  pcrmaucnt  gain  i»  otleu  insignificant. 


I 


I 


INDICATION-S  AND  RESOLTS  OF  SQCIST  OPEKATI0K8. 

(1)  In  coiiiitiint  Hfralimnu*,  liiem'wyfr  mnple  tenotomy,  strictly  limited  to 
the  tciiil^iii  of  otic  vyv,  is  the  upcratiui)  fur  Una  dtgrita  of  comvjyeiuT,  !>e 
the  etmbiijiiius  c-unsliint  or  alternating.  Uiulur  tliv  pmmilions  detailed 
boftir^  (sc&  p,  875),  th«  operation  is  ]>erfcctJy  safe  flud  should  not  leave  any 
iiupleasant  eonswiueuee. 

Id  iitedium  and  higher  degrteg,  the  dottbk  aimpU  tauAoniy — 1>.,  tbi* 
■inextetxini  division  of  rhe  l^ndcui  of  each  tiitf^mal  reiiiis — is  !udi<«te<l, 
aud  will  produce  jii«t  nil  perlect  residta  ba  the  single  tvnoLomy  in  the  luvr 
degrees. 

In  BHjJiwrt  of  this  statement  I  ran  deraoiigtrate  to-day  nnmeroiis  cases, 
ojjcrated  on  from  fifWn  lo  twenty-seven  years  ajjo.  They  have,  if  not 
binoeular  vimoii  for  all  tests,  at  leaitt  binocular  fixation,  and  no  natural  a 
|iOHition  and  tiueti  free  oiovementB  nf  the  eyes  that  nohody,  even  on  fuoo- 
tiooal  examination,  would  find  out  that  there  e%'er  had  been  a  Mjuiiit.  Tn 
this  way  the  iuovenieut«  and  ptisjtions  of  both  eyes  are  equalized  j  and  the 
method  38  all  the  more  to  be  recommended  »itice  id  medium  and  higher 
deerw-N  of  «)uvei^ence  the  ai'ea  of  motion  i»  shifted  towards  the  n<Kic  in 
botli  eyes.  This  group  uf  squiut  cases  la  perhaps  more  numerous  than  all 
otJicr  varieties  K^thcr, 

or  lute  the  nLlvimtagc^  of  atlvnncemont  have  bt-cn  so  much  and  so 
Justly  dwelt  nj^Ktn  by  Landolt,  Wcckcr,  and  others  that  this  ojK-ratiou  has 
now  come  into  greater  favor  than,  in  my  opinion,  it  deserves.  During  the 
last  twelve  years  I  have  made  many  advancements  in  couiitant  convergent 
stmbiamiL^  always  with  tenotomy  of  the  antagoni.'tt,  yet  gradually  I  have 
returnwl,  in  the  majority  of  caaots  to  the  double  tenotomy. 

In  divergent  Htnihumus  a  single,  even  mtist  extensive,  tenotomy  is 
hardly  ever,  that  of  a  double  tenotomy  rarely,  eufficceut  to  produce  a  for- 
manent  recover^-.  Here  advance  incut  of  the  nntn^^oiiist  has  to  supplement 
the  tenotomy  of  the  contractetl  muscle.  This  is  principally  the  c«se  when 
tlie  eye  is  pnnuiiicnt  and  the  adduction  weak.  Fitf  (enotofniy  oftlie  external 
rcclws  comOincfi  wil/i  {uicuncciiicnl-,  best  a  tauiino-capsuiar  a^ivanccmmt,  of  the 
ai^ii'jonixly  is  suited  for  tln»e  cnses,  an<l  if  the  effeot  is  not  sufHcient,  tenotomy 
of  the  external  rcctiia  of  the  other  eye,  likewise  combined,  if  needful,  with 
advancement  of  the  antagonist,  will  scarcely  e^-er  fail  to  produce  a  good 
result. 

In  eaaes  of  itifeieyalc  unllultrai  cortverf/eiil  strtibtmtuta,  in  which  ^\f  fixing 
eye  has  nut  only  f/ood  riinon  but  also  t'llerably  ^ood  abduction,  whereas  tlie 
tMhereyi\*  veri/  timUcjojiic  and  half  hiiUlcn  behind  tlie  caruncle,  with  marked 
dimimitiou  of  nlxluction,  M'e  may  get  along  vttU  (eiiotoini/ of  iJie  internal 
and  advitnceinfitt  of  iltr  nrtenud  rffliu'  on  llir:  squmtuiff  tyr  nlime. ;  arid  we 
coDDotdo  otJicrwisc,  if  the  patient  refui4e.s  to  have  the  "gocxl  eye  tneddlod 
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with.'*  Ill  Mich  cases  citinlnDnliou  of  uni'itiiniy  witli  ails-aooraiaiti 
antagonist  is  vastly  MipeHur  Ut  tcitotuiny  alone.  lu  urder  to  get  a  i 
effect  by  tenotomy  aloiic,  wc  iniist  malcc  it  wry  cxteB8!%^.  This  will  aot 
eimply  turn  iho  we  utitwnrd,  but  liv  wpnkniing  the  cfaodc-ligamaiu  «9 
ulw  move  it  forwiinl  tintit  tlii?  diuiinidbed  force  of  the  retraeled  addiKtiv 
counturbaluQocs  the  weak  aud  stretdied  abductor.  lu  tLe  cUit(lLu>jd  1/  dv 
»qiiint  oiwration,  when  oiily  tlie  deviated  eye  n-a5  attacked,  tbe  iitwiffiawy 
of  the  primBry  eflTeot  in  iiigh  tli-grees  of  oonvergriic*'  Inl  dv  aargem  M 
only  to  cnt  u  much  &s  he  t^ouUI,  but  to  .shift  the  tendon  and  its  nimini- 
ings  back  tou-ards  the  equator  with  a  kiad  of  blunt  band-diiscl,  «tiid 
(be  late  l'rof«aMur  Buhiu,  in  Berlin,  thowcd  to  the  students  as  ibe  inam> 
ment  tbut  did  eo  much  tuischief  and  {>roduc«d  those  horrible  degns  of  1 
ojilithalniic  div«rg«Dt  alrabisniUB  which  for  a  time  made  inaiiy  ophtl 
»urgtoD8  giv«  up  operating  for  wiuint  nltugetbcr.  Ailtxincnnoit  ntf 
teiwlomy  in  sueh  ccmm  adtaimbti/.-  by  )J>t»ic»ittff  the  anttiffimiM  U  in 
iU  power,  keep«  Vu  e^ftiaS  back,  «nd  mfilytt  an  ^artenatve  {tttatxninff)  1 
URnee€«mr^. 

Id  insu^iaiey  (heterophoria)  we  uitst  carefiilly  determine  itB 
and  the  poirer  of  the  miiacles  (abduction,  adduction,  eif rsiunilixiicWi  1 
dcoisuinductioti).  Wo  know  tluil  in  the  nonual  state  abduction  t>i 
degrees,  Kiiniiitmhirtion  nr  deonumductiun  two  or  thr»'  degrws,  adda 
so  %*ariahlc  that  fnini  ubout  twelve  dt^rocH  at  the  lirst  exaDiination  itn 
by  further  trial  eoon  be  brotiglit  to  tliirty  and  forty  degrees.  We  mat 
a*«rtain  also  tlio  afar  point  of  binocular  fixation  (P.  p.  =  fusionis  pondoi 
proxiuiuni),  which,  together  with  tbc  abduetioo,  determines  the  aagem 
ftinplitudc  of  convergence. 

Before  *ve  decide  to  operate  on  a  case  of  hcterophoria  wc  must  aawnia 
by  prolonged  trial  how  luueli  benefit  tiie  patient  derives  from  ^iImmI. 
cylindrical,  and  prismatic  glaasM.  If  spheres  and  e^'lindersdo  not  hftp 
hint,  but  prisms  do,  lie  can  bi^  opcrattKl  un  with  a  fair  cjuince  of  axsat 
Yet,  if  weak  prisms  (three  degrees  or  Ie«»  before  each  eye)  make  him  aM> 
fortable,  we  may  abstain  from  operating  :  bnt  if  only  stronger  pristBlpn 
relief,  I  consider  an  oppropriate  surgical  interference  with  tl>«  mosoki  ut» 
preferable. 

The  procedure  should  be  tenotomy  according  to  Saelleo'a  (buttoB-bolt) 
method,  wtih  ctireftd  ^adtuiHon  of  the  eficet  as  deacribttl  belbrr  (pact 
868),  rapftiilnr  or  l^tt^r  tcndiiio-eapsiilar  advancement,  also  witli  aoM 
dctemiinution  of  the  effect.  Advancement  operations  nloue — 1>.,  wAMt 
tenotomy  of  the  antagonist — may  be  efficient  when  onlv  Hmnll  efj^| 
motility'  hnve  to  l>e  corrected,  as  in  csophnria  and  hypertiborta,  but  inu-" 
ophoria  they  Bcnroely  ever  will  answer;  no  the  eontrnrv.  in  manv 
especially  when  the  eyes  are  prominent,  a  permanent  «»rnvtJon  will 
tenotomy  of  the  extenuil  rectus  and  advancuueut  of  tbe  internal  io  I 
eyes. 

Tbe  ntaita  of  the  insu^eimey  operoHona  ore  gratifving  in  a 
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able  uumUr  uf  uias,  in  utlieri,  pcrliuiK!  tn  tui  equal  ur  gixtitcr  number,  they 
[JV^  ^Hip])oititiiig.  TIk.-  lic-lurujihoriu,  lut^rrul,  viTti<:nl,  i>r  ImjIIi,  m  jtorfcetly 
eorrected,  tli«  patient  I'l-tU  rcIiovL-d  for  months,  thcti  his  hcadiioiic  tmtl 
astbeiiupia  n-iuru,  while  the  muscular  tljuamics,  examined  trith  all  the 
tncuu.'i  lU  our  cuiiunaud,  iviuaiu  uumial. 

Tlif  ilistniwiiig  .Hyinj>unii  !>('  ee^thnlalffie  tutikniopia,  which  dris'Cd  so 
niiiuy — mostly  young — people  to  the  oculist,  should  be  carefully  euuniu(>d 
ax  to  its  iotnl  and  ^nornl  cntiscs. 

Kot  only  |mtidits  with  aBtlienopic  but  also  many  with  pure  hendache, 
which  the  feiuily  jilivAictaii  fails  to  relievp,  are  now  sent  to  tiiv  »i)K?ciulist. 
It  i<i  the  (hity  of  the  latter,  aOer  a  thorough  physicoJ  and  functional  cxom- 
iiiiitinn,  tn  confer  with  the  fiimily  pliysidan,  but  under  no  miulition  should 
he  \k  induccil  to  try  an  o]Kratiori  if  he  Hiids  no  wcll-dctiQcd  niu«.'ultir 
abnormity  the  correction  of  which  vrould  in  itself  promise  an  improve- 
ineut  in  the  dynamics  of  the  eye.  Xot  a  few  [mticnts  have  eome  to  me 
complaining  Uiat  tliuir  niiiMcles  had  been  eut  three,  four,  or  more  times. 
Thi-ir  tiiauhiebe,  they  auid,  wan  ii»  bail  an  ever,  and  wbercuti  they  could  use 
tlicir  eyes  Ix-fure,  tliey  could  not  do  go  now. 

The  snrae  rule  hold*  goud  for  the  pure  oeidar  or  cHiaiy  neuraig/ia. 

The  operative  treiitinent  of  parali/tie  aJhUioiu  of  the  eyo  requires  gnat 
caution  as  to  their  indicntious^  If  a  jKraoD  has  a  paralytic  squint  with 
diplopia,  the  o]>eratioii  will  moatly  do  liim  more  harm  lliaii  gwxl,  The 
disfigurement  may  W  ]efcsene<l,  but  the  diplopia  will  Ije  more  di^tresMiig  on 
aocuiiut  of  the  appniximatiiou  of  the  two  images. 

When  we  njKTatc  wlely  for  rosmetic  purposes,  one  eye  being  blind, 
our  effort*  will  be  batHctl,  for  if  we  advance  the  jjaralytie  mu^-le  with 
or  without  weukeuing  the  nutagonist,  the  eye  will  ultimately  retnru  to  its 
previous  jjoeitiun.  When  a  perfectly  powerless  muscle  is  op|)oa«i  by  an- 
other with  never  so  little  ]»ower,  the  contiuuaiice  of  the  action  of  that  power 
will  diaw  the  eye  tnvix  and  more  to  lliy  side,  and  the  cffc't  of  this  action 
will  atop  only  wlicu  there  are  insuperable  mecbaaical  ol)^taeK«  in  tlie 
way. 

If  the  pura!y9i^  though  chronic,  is  amenable  to  trmtmenf.  for  instance 
ID  syphilitic  disease,  or  is  sptrntantow^^  improving,  that  imiH-oveiuent  may 
be  favorably  influenced  by  a  tenotomy,  for  if  the  rxsistance  is  diminished 
the  aotiuu  uf  the  jmretic-  musele  will  have  a  more  telling  elleel  on  the 
motility  of  the  eye.  The  jianrtic  mu^le  will  be  l«w  exhauNtal  by  its  work, 
and  will  gain  streu)^  by  the  exercise  which  it  is  noM"  capable  of  taking, 
I  have  had  tpvenil  very  satisfactory  cases  of  that  hind  in  my  ()wn  pnietiw. 

Even  when  the  jmre^s  it  permmient  { jMretic  slrahumua),  au  operation 
for  ifliff  of  tlie  dijdopia  may  be  uiidertakeit  with  more  or  less  success. 
Supi)osc  a  foroK-r  ))aresie  of  the  Mi|)erior  ubli<]ue  of  the  right  eye  left  a 
hy[>ere!)ophoria  or  a  stimple  by]>frphoria,  we  liave  three  tm^s  o/"  surgical 
interfen'nee  before  us. 

(1)  The  Icnoloiay  of  the  ohirfitf  eontrai^fd  muwfr,— i.f.,  the  superior  rectus. 
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(3)  The  adcaneatterU  of  tim  at^ngonu/t, — Le.,  Ih«  infenor  netvi^  i 
ante  eye. 

(3)  Tlie  lenoloms  aj  the  antagomat  ((f  the  oihcr, — t.r.,  the  in 
of  the  left  eye. 

It  will  depeiid  ou  tlie  relation  of  tJie  muscular  forvts  of  the  l*r«H| 
alKo  on  the  ooi^upution  of  tUe  {>atient,  wbicb  of  the  tbrvc  methods  in  s  | 
cme  in  likely  to  yield  the  best  results.     I  have  tiivon-d  the  first 
the  simplest,'  and  have  luul  i>utisructon,- n7<iilbt.     AltmlGmeferritSciHei 
method,  and,  like  bis  great  relative  A.  voti   Grac-fe,  lie  prelere  in  tlir 
Jority  itt'  eamfs  ibe  tctKitumy  of  the  anlaguui^  of  the  uthcr  eyv.    b] 
kttcr  cose  thv  deuratiuiductiua  wuuld  be  wfakoneil.  but  equal  in  botli 
I  au)  luulh  to  n'onkiHi  a  uiuscJv  Uiuuiic  ita  jiartncr  is  wt«k.    Vm  ' 
even  wont  »u  fur  as  to  rocommend  in  a  aisu  oV  |>anilys!s  of  ooe  lateral 
the  tenotomy  of  tlio  tliree  otliers  in  order  to  equalize  the  muKtiUr  I 
It  npi)eiirKt  lo  me  n  very  dtlficutt  problem  to  pi-u«Iu(-'e  eqtiilibriutn  ii : 
mu^leti  hy  t«nolomiziug  three  tttrong  iuii»<-lts  to  hanuouizc  ibdr 
with  a  poretio  fourth.     In  the  but  thirty  years  upenttioiu  for  U 
have  boon  rather  piijuiliir  in  Amcrion.    Tlicy  consieteiJ  chiefly  hi  tCttil 
of  the  stronger  musole,  or  ndvnoeemf'nt  of  the   wicker,  or  botli,  «b 
tenotomy  of  the  antagonist  of  the  other  eye  has  beca  racfly  reer-rtulj 
This  a^rreefl  exaetly  with  my  views.     A  careful   atialyniii  will  showi 
of  Uie  three  ways,  or  what  eombinalion  uf  them,  i»  most  likely  to 
eatis&ctury  rnHilts. 

In  conclusion,  let  mo  suy  a  few  words  alwut  the  proper  (iW  toj 
mutcte  oinTiiiiotut.  In  exceptional  cues  we  may,  in  my  opinion, 
young  chihlrm,  even  diiriiig  the  first  yvnrof  life.  I  have  dooe  ihil 
degrees  of  congenitnl  oooveif^oni  stiiihigmtis.  Tbt;  examinalion  mat  a* 
chide  pamlvfiis  nnd  cerebral  disease  still  present.  If  in  lii^jher  tierimrf 
comitant  eti-ahiamas  the  physical  and  liinctional  exatuiualiun  a^fsrte&si- 
ble  prove  otherwise  normal,  a  careful  tenotomy  on  the  eye  taosi  AAdd 
will  place  the  child  in  favorable  conditions  for  obtaining  in  it»  natunl  Jt 
vclopment  straight  eye*  und  binocidar  vision,  wberpn.<i  without  an  up 
the  exeesi^vc  eonvergencc  might  he  nii  in»iirnioimtable  obstacle. 

In  the  ordinary  oomitant  strubiMiiiii  bc^nning   id   the  second  url 
year,  or  Inter,  the  optical  treatment  Bbonld  be  iised.  and  in  addition  I 
deviated  eye  slionld  be  strengthened  by  frequent  covering  of  the  oibff.  I 
Is  now  geneially  believed  that  an  operation  ehould  not  be  made  bcfen  I 
seventh  yi-ar.     This  has  been  my  ptattice  also,  ej£t*ept  in  cases  of  ei 
strabi8um&     If  ^las^«<t  had  bi-en  (viD^lautly  »vorn   for  one  or  ee>*ettlB 
without  showing  u  decided  iin  pro  vein  lait,  I  have  operated  on  one  eye  i 
than  in  ttie  »cveutli  yciu',  au<l  found  that  then  the  optitul  tnntiuait 
more  benefit. 


■  Sm  El.  Knapp,  TbiM  CaMi*  of  Taaolomjr  of  tli«>  Superior  aad  lalMw  Rm^  ' 
Inetdeol  RvRikrkt,  ArchlvNof  Oplitbalinolosj  «n<J  Otului;;,  vul.  iv.,  Uil,  p.9KI 
Archiv  fur  AugtubciUiund*  vnd  Olnvnhtllkundc.  Bd.  Iv.,  1,  9,  92. 
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Both  cir'tM  eliuiild  not  be  ujicnitMl  uu  *t  tbc  xamt;  tinir,  imle.<is  there  be 
a  (HiKvial  iMMon  for  tluing  so.  It  a  In'ttcr  to  iUvrhiy  tUv  eoconil  ujjeralioa 
until  we  cnn  iipproxinmlcly  jiidt^  wliat  the  d(>liiiitc  <:ffcct  ot'tli<!  fir:«t  upera- 
tion  will  bo.  If  there  is  still  enough  convergeuce  and,  as  ustml,  sl-io  u>u- 
(ractiire  of  the  internal  rcctm  of  ibe  other  eve,  tliis  ma,v  tlmii  \>e  u|icmt(.'d 
on  in  Rvi:  or  ^ix  liayn,  or  lat^-r.  The  advantsffc  of  ('([iml  mitt'iilar  nr-iiuu 
in  Ixitti  Bye*  la  &  iiiitliciont  reaimii  for  not  (inlaying  t.lif>  second  o{tonitioD 
very  long.  Wh«"n,  however,  after  the  firnt  operation  tlie  movements  of  the 
eye  Imve  l>cc()nn-  in'ejriilar.  anil  the  eyes,  with  or  without  gla««s,  at  limes 
nrc  more  or  U'ss  -rinLiglii,  .>r  show  a  tendency  towards  diverjrence,  then 
Bgftin  converge  greatly,  vre  fdioiild  put  off  the  eecond  o[>eratioii  imlil  the 
OOndiliuu  of  tiip  ovts  Im-i  a>^inm<l  a  defiiiiti'  clmrac-ter. 

Then-  h  ui>  linrm  doai-  in  dcliiyitig  ttic  »c[uint  o[>cnition  utitil  the  age 
of  puberty  ur  one  or  eevoml  yiiirs  later.  The  siirgmn  tlicu  bus  the  advun- 
tagc  of  bHng  able  to  niak«  a  mure  thorough  oxaminatioD,  and  of  liaving  a 
more  intelligent  and  docile  palifMt  to  deal  with,  tiuikittj;  it  easier  to  pertbnu 
the  operation  and  to  d*t«ruiinc  ita  prituury  effect  and  pouduct  the  after- 
IreatinenL  T  think  the  earlier  school  ytnrs  are  thv  luoftt  suitable  time. 
The  o|K<r:ittoii  eati  then  Ite  ib>nc  n'itli  sufficient  oa<e  and  nernrafv,  the  child 
is  Kjiared  a  ff^oA  deal  of  vexation  on  ibe  |>art  of  the  other  rhildi-vn,  aud  ts 
in  bt'ttcr  comlition  for  devehiiHug  biniwiilar  tixation,  esiiecially  if  the  niwra- 
tioH  be  supplemented  by  jflaaseH.  The  o]itieal  treatment  alone,  e8|W?eiaUy 
with  ft  VKw  to  larse  lliG  aeiitencfis  of  vii^ioli,  the  so-called  orthojAic  U'eatmenl, 
which  Dr.  Javal,  (if  Paris,  ha«  «ij  persisteutly  Btiidiwl,  and  iu  itJ!  natiin- 
and  i)o*rible  rcsuli-s  so  exliatistivdy  deucribcd,'  is  not  to  be  rtlicd  on  wJjen 
the  slrabiMmits  it>  coitsCattt. 

SVIII.  OPEKATIOXS  ON  THE  EYEBALL. 

There  ant  dircc  operations  on  the  eyelmll  that  deserve  to  be  dti-cril>Gd 
iu  pai-tiL'iUar, — cmtclcation,  evisceration,  and  eviwieratiou  followed  by  in- 
tjertioa  of  a  glass  bmd  into  thu  vitreous  chamlicr.  The  first  is  the  moet^ 
important,  tlie  la^t  tht;  tvast. 


1.  ENUVLliATIO.Nt  «BEI,LINO  OUT  OF  THE  EYEtiAI.L. 

The  hull  if  lYrnovetf  witfi  prettrvation  of  thi  conjuiictivfl,  mti«cle»,  an'f  (ill 
the  vlher  conlmta  of  ihe  oi-bli.  It  was  first  done  by  Bai-tiach,  of  Kunigs- 
briiek  (SnsoiiyV  mlJier  rudely  witli  a  nliaqi  s|HMin,  which  he  jiiuwed  Iwhind 
i.the  eyeball  fnjui  all  sidi-s.  Tlie  tnie  cniiclcalion  was  firet  (h'scribed  '  and 
iwomnieiMh-d  by  Bonnet,  of  Lyons,  iu  1841,  and  e.\wutvd  by  StOf'lx'r,  of 
Strn^ibiii-g,  in  184*2.    "The  chief  merit  of  Bonnet's  oixinUiun,  iiM-orthng  to 

'  B.  Jftval,  Maitiiul  <lu  nmblntne.  1804. 

'  Btrtlidi,  Ophthalmodouleia  udvr  Au|[«tiilie»it,  Dre&den,  lfi(<3.    A  quaint  nld  folio, 
'  vith  nuui;  cradu  illuitntioiu ;  not  vvrv  mre. 

■  Bonnet,  Tmiui  dvt  •eclioQH  tcnOincuK*  ot  tnuKulnirc*,  Ljou  «l  Parla,  1841,  aud 
AnMlv*  d'ocnlb^uo,  LT.,1MI,p.  27;  t.  rii.,l&12,  p.  RD. 
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PftDOfl  (TVui/j,  L  i.  p.  379),  <-onsi9Ui  in  tlie  conservation  of  Tenoa'i 
W>  tlint  tlic  cyelNill  4-an  \»  rrmovei)  without  itijtiriiit;  U»p  soft  [mrtior 
orHt,"     With  this   I   lullv  ayrce.     It  was    tnnfliticd   l>y  srx'eral 
Arlt'e  modificutiou  only  Deed  be  described. 

No  new  ioKtrumcDtn  are  rocjuired,  except,  perhaps,  s  pair  of 
scififiors,  a  little  stron^r  than  equint  scissors,  for  ciittit^  tbe  optic 
Generul  anju^tlitMS  t§  adviaablv,  ^'et  tbe  operatiun  is  neither  so  {ainU 
80  loug  08  tu  uev(«i«itut«  more  than  locol  luia-stUv^io.  InJcctioQ  of  a  tw 
cent,  cocnine  Mliitioo  beliind  thv  irkc  U  ituniL-tinicri  IVillowcd  1»' unphi 
symptoms,  cxoMsive  p«llor,  oold  pcnijiimtion,  nod  gyncopt.  Tttvf 
oociiine  into  the  woiiikI  as  the  operation  proceeds  is  tedious  and  not  pfril 
efficient. 

(1)  Sionntfs  method,  the  moel  jiopular,  is  as  fullovrs.     Ttte 
if)  incised  with  strahismiifi  seiR9ors  all  around  near  the  corneal  mu^n, 
dissected  fmoi  the  selerotio  asi  far  as  tito  itiserlions  ot  tbe  \aoAamvii 
(ttraight  iuuik1c&    Tbe  tendoiut  are  severed  an  in  tH^juint  o|Kntion^ew 
the  other,  together  with  tlie  ftubooujiindival  cxtonective  tiasue,  doac  li 
sclerotic  and  bwkw-aid  beyond  the  e(]tiator  o(  the  globe.      XiJw  tbe 
can  be  dislocated  forwaid  by  pnsKing  tlie  wire  speculum  bade.    Tliia 
tutes  ibe  division  of  tbe  ojMJc  uvr^-c.     If  the  e,veball  does  not  nadit; 
tnidc,  the  optlo  ocr^-c  caa  almost  &*  vamXy  be  cut  as  if  tbe  globe 
loc«t<.-d.     lu  botli  cu«cs  the  eye  slioiibl  pniscrvo  it«  natural  stnaig' 
positioD  without  rotation  on  iu  anten>-[)o^erior  axis.     A  tuir  u; 
scimors,  somewhat  stronger  than  squint  scissors,  are  held  clvs^d 
Wckwurd  Wtvrecii  tbe  denuded  sulerntic  and  die  detUL-bod  conj 
the  biiixl  mid  tight  eoni  of  tii<>  optic  IM.>r^'e  is  Ic-lt.      Having  d 
cxnrt  iKailion  of  tlw  optic  nerve  by  muviiig  the  end  of  tlw  adiwn  ip 
down,  we  sUghlly  vrithdmw  the  sciaiors,  o|icii  their  branches,  pel 
between  them,  and  cut  it  close  to  the  w'Wrotic     Tbe  ^lobe  now 
reatlily,  aod  is  held  witli  tbe  fingeiv  of  the  left   hand   until  the  i 
of  the  tendons  of  the  obliqne  mnacles,  tlie  ciliary  vessels  and  oems, 
tlie  tioliisite  coiiuective-t isMtie  fibtw  are  severed  fn>ru  tbe  seleroUe, 

In  all  thiit  ciittiug  it  is  of  jjaramount  Uupurtanoe  to  avoid 
Taion!a  capauU  aiid  cutting  into  the  cellular  tissue  of  tlie  orbit, 
orbital  tiatue  is  very  vn^scnlnr.  in  some  casist  almost  er«^itc.  wkuih 
may  be  followed  l>y  inonliiiate  hemorriinge,  or  hv  orbital  cellalitis, 
not  very  rarely  termiiuites  fatally.     This  <aution  is  iini>rnitivc  if  wt 
to  operate  under  eejitic  conditions,  8ui4i  as  )Minophthii1niitie. 

In  cutting  we  should  alwa>*s  fum  tJte  poinU  >,/  the  «cMsor«  ^omnbj 
tydxdi,  not  away  from  it ;  the  orbital  tJiHDC  has  to  be  spared ;  the 
is  the  foreign  ImmIv,  the  tumor  thut  has  to  come  <nit.      1  do  not 
ever,  that  \vc  cuiild  jR-rmit  o«i-*eIvt*  to  mana^>  tbe  evvhnll  innji 
on  the  Contrary,  we  should  ht'  most  i-arcful  not  to  out  into  it,  liir  ihi 
make  it  eollapse  and  tlood  tbe  wouod  with  its  coiitentiL     If  wcsl 
eye  etrictly  out  of  Tenon's  onpeule  without  cutting  into  the  ortntkl 
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we  protect  the  latter  from  iufix-tioii,  sevure  tbe  siuootliosC  rccovvt^',  nod 
obtaiu  tbe  best  »ii|)p(»n  for  nii  artificial  n-e. 

(2)  Arlt*ii  viethod '  U  a  niotlifitation  of  Itoiinct'.t.  As  in  Iuh  squint  oiH*r- 
ation,  Arit  does  not  iisca  hook.  Kc  inrises  the  conjunctiva  from  t\«'o  ti>  tliive 
mitlimetrcs  bciiin<l  tbe  limbtuj^ornnc  ant]  (xmhes  itRiiucwIiat  bot-k.  SIiiikI- 
ing  on  the  rigbt  sUp  of  bis  |Mitioiit,  bo  in  tbe  left  eye  iHvitlM  fii>»t  the 
external,  iu  tJie  right  the  iiitpnial  i-ol-His,  gratpiup  it  with  tootliixi  Ibix-opa, 
but  leaves  a  stiiall  Ktuinp  to  gel  a  Srm  bold  of  tlio  globe  with  the  rorueiw. 
After  tltvisiuQ  of  ibc  iuft'rior  uud  supeinor  recti,  lie  piillti  (lit.'  eye  with  tho 
fortipp«(  borizunlully  towanlt  tlic  inner  (or  outer)  cuHtliiiH,  \vm*.-*  ii  ]Miir  of 
9ffli»or«  o>'or  tlie  postorinr  wgnicnt  of  the  sclerotJr  hh  far  m  the  nplie  nerve, 
Dpeng  the  branches,  advanws  the  sriwors  m  that,  tbn  nerve  Iip«  betweeu  the 
br&nchea,  and  cuts  it  close  to  the  sderoCie.  He  mm  turns  the  protrtuling 
Qreball  to  the  side  of  the  nncnt  rectiia,  divides  the  insertions  of  tlic  nhtiijuen 
and  the  vessels  imd  nerves  at  tbe  posterior  half  of  the  glulio,  unJ  Iflfltly 
detiichen  the  inwrtion  of  the  fourth  rL-ctiix,  tugellicr  with  tlic  overlying  euD- 
juiic-tivn,  fmni  the  wrierotic. 

1  have  no  experienco  with  Arlt's  method,  but  think  it  i»  verj'  jfood. 
Czerm&k,'  a  pupil  of  Arlt,  ealk  it  "elnesical,  iingiirposscd  by  any  of  tlM 
different  variations, — a  model  of  ainiplicLty  and  perfoction  in  detail."  I 
have  practised  Bonnet's  metltud  in  tJie  following  manner  :  The  coi^iiiioltTt 
ifl  itH-i:^)  ttf^r  tlie  riiiHiil  corniiil  Iwnler,  deUK'hwJ  ii[»  and  down  aroiiml  llie 
o<>m«»  nbi^iiit  iw  far  a*  the  vertical  meridian,  the  inner  recttis  divitleil  on  tlie 
hook  from  below  upn-anl,  the  isulK'onjunctival  tixi^ue  detaehed  on  the  liook 
above  the  npper  border  of  tlie  internal  recftis;  the  hook  is  [mwy-d  under  tlie 
tendon  of  the  superior  rectus,  which,  together  with  eonjnnetiva  in  front  of 
the  initertion  of  the  tendon,  U  detaehed  from  the  nelerotie  in  fltn'>kM  |)aiwing 
obliquely  from  tlte  nasal  to  lite  temiioral  -tide,  aeennlin^  to  the  curved  iniv^' 
tion  of  the  ti-ndon,  from  in  and  down  lo  out  and  harkwani ;"  then  tiK  hook 
Is  ]im  I  il  fitrther  temporally  under  tlie  eonJ»ncli\'a,  whieh  '\»  detarh*^  frmn 
tbe  solerotie  !U  the  book  advanera  tOK'ards  tbe  external  reetus.  'Hie  hook 
is  now  witbdnivn  and  in»«erted  under  tbe  tendon  of  tlie  inferior  reetut, 
wbidi  is  init.li>t^eili«r  with  tbe  conjunctiva,  over  and  before  il,  nlai>  oblitpiety 
ftum  above  and  In  to  oat  and  slightly  bnckwnnl.  The  hook  ia  then  ad- 
vaneMl  t^Ripomlly  mikIit  tlw  conjunctiva  awl  the  ifinerti'in  of  the  external 
rertas  which  an-  divided  ax  the  hook  advanns  until  it  "whe*  tbe  p«iint 
where  it  wae  withdrawn  after  the  tenotniny  of  the  aoperior  ivetaa.  To  be 
eare  that  thi.-  whole  amjufx-tiva  and  all  the  temlon  fibres  are  detaebfd,  the 
hook  is  pawed  tfaroogli  the  wlude  wouod  aa  far  l«flc  as  the  Hjoator,  and 
any  fibna  thai  have  escaped  an»  ne\'eivd  whb  ibe  aeiMun.  Tbe  ojefaall  il 
DOW  raised  with  the  point  of  ibe  adnon,  tbe  optic  nervr.  the  faaetthiaa  of 


'Arit,ZiMt*riftawWli*«rA«o>,maiO|*nlnBiriliw,ta 
bncb  d»r  ijiwwwiM  A«pahri&aBd*.  Bd.  UL.  ]fT«,  S.  115. 
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the  obiiqaeA,  aiid  tii<*  remaining  ttsane  cut  cloee  to  tlie  «.'l«fci4k,  uid 
ej'elKill  iviuoved.     When  thw  bleeding  a  -ttopijcd,  tiie  o>njtindi\il 
in  i-hecd  Ijv  a  "  bu^>tuiititli"  sittiin% — via.,  wjlli  u  i-urvwl  imtllc  a  tli 
ptuowil  (lirough  tliv  edge  of  llu:  ooiijiinctiva  at   latcrvHU  uf  frocn  tbne 
five  milliniotr«s,  limn  tied  like  the  moiitli  of  a  bag  bv  a  string.    Tben 
dosed  with  the  ordinary'  gaiu^-Gottou  baiKloge. 

OOMPARTM>N  OP  TUB^K    METHOXW. 

I  lliink  It  ]>refera1ile  to  &f^iH  in  mch  i^yf:  with  Utr  Imotomy  oftiukli 
rfcluii,  for  it  JK  nmicr  and  Hurer  lo  teiiiMotuize  tlie  vcrticel  motcU*  ftm 
nasal  towanlt)  the  tem|ioral  side,  on  account  of  the  temporal  eoda  of 
insertion  ciirviog  irregularly  Ixickwurd. 

Jn  dicUUHff  the  eonjunetn-a  aueocstively  as  the  /took  nJraneen  (mu 
lo  tendon,  we  can  pn«en'«  mure  coujuuMiva  iban  if  vo  divide  the 
tivE  all  around  tin;  luriitn  before  we  otit  any  tendon,  betaaw 
pOtt  the  eciaaor*  under  ilie  cuujimutiva  iKsrcr  ihnn  oliout  tbitc 
from  tW  corruial  margin.     It  is  iniftortaiit  to  preserve  all  ooa 
roueous  nnd  fihrou-s  li»iir  with  the  tendon,  in  order  to  preveai  ibf 
tion  of  [he  tendon  as  inudi  a»  ))o.<)Sibte. 

The  ttoiurt  of  Ihe  conjundirol  vnntnd  by  a  suture  favor*  primary 
whereas  when  it  is  omitted  a  buttun  of  proud  flenh  not  iarn^tjnentU 
from  tlie  opening.     Czerinak  '  tnys,  huwever,  '*  I  avoid  all  ^tu 
oonjurctira,  because  it  »  UHnecCBsarj',  do«t  not  accelerate  the 
always  occnsiona  a  gn-atcr  diminution  of  the  stump."     If  I  vtn 
to  take  hia  word  for  the  latter  ex  ctUhedra   stutemetit,  I  wuuld  at 
the  suture  up. 

A0CIDFST8  AND  UtBTAEES  DURTNO   TRE  OPEBATION. 

(1)  Hemorfhage,  aomttitncs  copiotu  and  persistent,  has  occorred 
th«  operation  or  later :  one,  emling  futnlly  in  spiteof  ligature  of  tlwi 
carotid,  is  on  reconl.     In  most  cases  it  in  iosi^iliitkiit  and  euii] 
by  a  (^ompres.'^ive  bandage.     Some  operuturs  put  a   pit«v  of 
or  gauxo  on  Uic  wotind  behind  tli^  lid«,  leaving  it  on  a  few  day«L 
suture  the  wound,  hut  leave  a  small  part  open  tu  put  a  draimg^e^bl 
This,  I  think,  is  uunLt%«iary. 

Now  and  then  the  *yr6aff  t»  Jomt^  too  Inrtfc  to  past  tXrougk  the  fJft 
brtU  fi«9ure.  In  ^udi  a  mM.*  mv  must  8atiaf>'  oiirselvee'  (Imt  tlw  opik  wtn 
Is  really  divided, -simI  tlieu  enlarge  tho  palpebral  fi.^<sure  In-  a  «iiu|il«j 
ihruiigli  the  outer  <x>mmiasurc:. 

In   the  prc^tnce  of  intra-oetUar  tumor^  ire  th<nii<t  be  prejiand  At] 
couiiter  rxf>'a'(X'ular  cj^tnmotm  Miind  the  ri«He  jitiH  aj  the  rye.     We  i 
advance  very  cniittotii^ly,  even  explore  the  posterior  epi^leral  npn^ 
a  probe,  and,  if  a  tumor  be  found,  remove  it,  together  with  the 
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without  cutting  into  it.  If  we  liavo  rr^aftnii  to  fttippoDC,  frofn  protrusion 
of  tilt*  eye,  eK[>ecially  in  glioniati,  that  ill?  [Kunidoplasm  lian  invaded  the 
optic  nervf,  wu  umv  stt-ure  tlii;  latter  by  tK'iiiiiig  it  willi  curved  ligature 
JbroepH  three  or  Jour  Dull!metr«K  behind  its  (intrance  into  tbe  eyo.  The 
optic  uorvo  is  tut  l>etw«Mi  tlit  ibrci'iis  and  the  eyeball ;  if  sound,  the  for- 
ceps an-  withdrawn ;  if  disuui^,  ue  mu  pull  it  uut  and  cut  it  as  lar  tiack 
as  jKfmitjlc. 

Prrj'oittlion  of  tht  »dtra  may  ooeur  in  mji  rifcn  during  Oi^  tenofom}/  or 
on  cuHinff  tfic  opfic  Hftv*.  If  this  ACridcnt  tnUi^  pliu-e,  m-c  hiivo  to  proceed 
dolttwrately  in  disetwling  all  tis^itts  from  the  globe,  as  iu  gpoutaiieoiis  or 
tratmiatic  porforaltuiis  The  operation  takes  longer,  but  is  neither  difiicult 
nor  hiizanh'Uif,  and  the  recovery  is  rt^ular. 

Ill  purulfiil  mjtnmiiuillinut  of  the  eife,  jKnio}ihfKalrnili«,  there  \%  soine- 
tiiiW8  90  miieh  thmmhmH  in  tlie  orbital  x-eins  that  tlie  orbital  iWAWit  is  alto- 
gether hard  and  lariiaexoxut,  and  the  eyeljall  hae  to  be  carved  out  of  a  stiff 
socket.  If  we  take  uur  time  and  have  the  Bclerotic  always  before  us, 
tbe  ojteratiun  can  be  correctly  perlbrnied  and  the  recovery  ia  mostly  undis> 
turl)ed. 

If  one  eye  ha»  an  intra-ocular  tumor  nr  any  ntlicr  condition  that  does 
not  show  by  ocular  inspection,  we  should  Ac  on  our  yiwrd  ferf  we  talx  the 
gooti  eye  out.  Tliis  awful  mistake  is  sensationally  mcnrioned  in  tcxt-booka 
null  periodieuU :  I  do  uot  know  wliiether  it  has  actually  ooeurred,  but  the 
possibility  is  uudeniable. 

The  common  cotirte  of  recovery  us  smooth.  AAcr  the  operation  there  U 
no  ^uiiii,  but  sometiinos  ^l!{iht  a><lomatoUM  itwelling  of  tlic  conjunctiva  or 
Bug^llation  of  the  lid^  with  »«cerction.  All  thi^i  disappesni  in  a  week  or 
sooner.  Id  thr««  or  four  weeks  an  artilieial  eye  ean  b«  iuM-rted,  but  it 
ehotiUI  not  be  worn  the  whole  day  during  the  first  nnjuths. 

In  rare  canfn  enU(Jfatton  U  folhwfil  hi/  orhittif  <inif  jxilfHfhriif  ataeew, 
thrombo-phlebitU,  and  Joint  mmingitln.  The  geneml  eauso  is  intoetion  of 
tlie  wound  from  a  wplic  fnmi!,  the  eyeball  itself,  or  the  hicri'mal  sac. 
^'on  Gracfc,  after  tbe  observation  of  two  total  cafioi,  counierudmed  the  re- 
Tiiovaf  of  j/anoji/MalmUic  eyes.  Statiatica  show  that  among  the  causes  of  the 
fatal  oufi&s  from  enucleation  paqophthalmitiR  is  reprrsented  by  a  disprojwr- 
ticvnately  high  niimher.  On  the  other  hand,  there  are  latal  cases  enough  in 
which  ao  septic  cuuditiun  of  the  cycbatl  existed,  and,  moreover,  nuiQcrous 
cflsea  of  jmuoplitliatniitis  have  made  a  perfi-ctly  Hcuooth  recovery  after  enu- 
cleation, p«lir-vin^<  iho  atifferiiitf  of  the  iwtionts  nt  once.  Many  oculists 
nowadays  comiidt-r  pnnophllialniilis  no  ointra-indii^tion  to  enucleation.  I 
myself  have  reniove<l  a  number  of  paiii»[ihtlialmitic  eyes  without  bad  con- 
sequences ill  any,  yet  I  jierforin  the  ojx^ration  only  for  iwirtlciilar  reasow, 
— for  instance,  great  debility,  advanced  ag*,  mental  derangement,  etc.,  of 
the  patient,  where  a  rapid  and  (minium  recovery  is  important;  oth^rwiM 
I  let  the  snppuratiou  take  ittfeuurvc,  relieving  the  autrcring  by  free  iucisious 
of  the  eclerutie  to  diminish  the  jminful  inereaiK'  of  tvnsiou,  especially  iu 
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the  iKTtocI  before  the  i^iHiutanwus  jwrfonttinti  of  thettlubp;  abutiTj 
ticiiig  ami  lutodymv.     It  lit  alleged  tliat  |)ano}ihthaliuitb  ouoAitulrf  j 
itself^  a  (Lingrr  to  life.     Tlii»  us^-rtiuii  m,  it  Mitiia  to  uic,  nut  iijofinonl 
general  osi>eriwioe,— certainly  tK.t  by  my  own.      Exceptionally  e"rem 
occuis,  btit  I  bave  never  seen  a  l^tnl  vase  of  pauophiluUiuttis 
frue  i'luni  a  grave  general  or  lo«il  wniiilicatiuu.     A])art  froto  tliel 
ri»lc  tlt«  imtient  itKun  by  liaving  a  [Kim>]ilitliaJmitio  eye  r«i&in>id  ikisW 
Imv'ing  ttaloi>c,  lie  IS  aDi|)ly  rcwinlod  for  tin-  lungor  (liimtioniuxl  gmM 
painfulnffis  of  tliv  rveovrry  by  i^btainiug  a  thr  better  t^upport  fur 
Snal  eye. 

Orbilal  anil  palpehrai  alMKae,  to  vibU-h  enucleation  in  vm-nufi 
gives  rise,  usually  ends  in  recovery.  TlironJxt-ithlt^iiliit  niay  \»  tm^ir  ml 
iffl  teell,  or  it  may  be  injectift,  ending  m  reeorert/  under  Hw  \»ctan  cj'pu* 
leal  orliita]  oellulitiit,  ur  m  cftxiM  by  c-xteiisiuD  to  the  lavcrDotis  umI  i<W 
NDiiecM,  ^nuaiog  niciiiogitw. 

VALUE  AND  INDICATIONS  OF  ENUCLEATION. 

Tlie  loea  of  an  eye  is  n  misfnrtiiDe  to  which  no  ))«rtioa  sbooU  br  i 
jected  unices  it  is  impoeeible  otherwise  to  cure  or  avert  a  grcMer  < 
intolerable  suffering,  danger  of  life,  or  of  blindDesK  in  Iwdi  eyvK  En* 
alion  m  the  niiUletit  swl  Hufc^t  ojKTation  to  r(>movo  aii  eytL.  ft  Ist 
bulf-ciupty  urbil,Huiiki-n  cydid»,  lacrymatiuu,  uikI  frequently  tntiaiui 
tiuD.  These  symptoms,  tus  well  an  the  dittSgurctueDt,  can  be  groiJv  ba 
not  totally  relieved  by  an  artificial  eye.  The  latter  ia  a  ooametic  sabainii 
which  gtvfs  greater  or  Ices,  ttever  entire,  satisfaction.  Some  pec/p\naaB« 
wear  nii  artifiriid  eye  at  all, — it  causes  too  tuucli  |Kiin  and  wrmiiRi:  ia 
many  others  it  fits  and  moves  badly  on  account  of  cicatneial  bands  "Wi 
form  immedtalety  after  the  openUion  if  tJi«  eye  was  diseaeed,  or  lsutl| 
ulceration,  thickening,  ami  contraction  of  the  conjunctiva  from  csrrfcwl 
of  tlie  jmlieut,  or  clironic  conjUDrtivitie.  dacryorystilis,  etc.,  bo  that  Hit'  ini* 
ficial  tyt  become  niore  and  more  troublesome  and  has  t*)  bt-  left  off  i 
gedier.  Th«  o[M-nitioii8  to  m«del  a  Rtiimp  when  tint  ct^njunctiMi  i*  -J^i 
are  mostly  tinMUisfoctory.  I  sbouhl  not  omit  to  mention,  hoire^-or,  tlaf  ii 
the  mnjorifij  nf  cows  an  anifidjd  eye  is  a  tolerably  pood  nMnxfir  aiUii- 
tiite,  nnd  can,  with  pro|>er  care  and  clcHnnnees,  be  worn  witboul  vtiSt 
diHComfbrt  for  many  years,  even  for  a  lifetime. 

The  morfality  j'rom  enitcJailioti  is  wry  font;,  certainly  not  more  tha  i 
in  Rvii  hundn-d  or  one  in  a  thousand.      O.  Becker*  lias  mmfBlel 
tlionsund  i'aac.-«  witliciiil  a  dtalli,  and  U.  1>.  Nuyes  reports*  Hmn  i 
drcJ  mid  sixty-four  aiscs  from  his  own  practice  without  a  dcnlb,  "'"'"^ 
fourtt-eo  per  ii-nt.  wre  of  pitnophthnbitttiK.       I   liave  made  niorr  Uisu ' 
thon»nnd  ennclcationit ;  none  has  loniiinntMl  Inlally. 

'  O.  Bvckcr,  Dio  UnimniUtMUiteakliiiik  at  BeldellN^,  1 889. 
'  H.  D.  yojH,  Knurltntion  during  PanofhihRluitli  SiippuMliTk.  Tnuiaeifiarf^ 
Amerit-'Bi)  OplLtbdiaological  S«dct<r,  1SSS,  p.  Hi. 
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ESUCLEATIOS  18  i:a)ICATEl)  : 

(1)  III  intoterabtf  jtain  wiUi  incurable  blindtifSi.  Onoe  a  patient  on 
leaving  tUc  liosjiitaJ  fani  to  me,  "  >'ow  I  go  home  a  happy  man,"  aftw  1 
ImJ  m-muw-tl  tils  sncond  eye.  "I  knew  I  had  to  remain  liliiid,"  he  addi-d. 
"  I  am  luLppy  to  bo  iio  longer  on  the  rack."  1  eoneented  ivluctaiitly  tu  do 
(h«  operation,  but  his  ^liitfarttun  alU>r  it  showed  me  that  human  liiippincss, 
aHer  all,  is  onlv  relative. 

(2)  In  paiti,  iiiHainmation,  hemorrhage,  photopeia,  and  other  irritative 
symptom.'*,  in  flimuiu  iriilo-vJiomitiiiin,  f/lancoma,  phihuia  buibi,  etc.,  in  one 
eye  which  is  blind  or  surely  will  be  blind,  irpcspoctively  of  the  other. 

(3)  In  eyes  so  exinrnvHy  injuivii  th.it  a  recoverj-is  not  to  bo  lhoiij,'ht  of. 

(4)  In  iniru-ocular  ma/iynnnt  (iimors,  gliomas  and  aarwmas,  exwipt 
when  they  are  small  aod  situated  in  the  Iris,  su  thut  they  catt  be  nuliailly 
removed . 

(5)  In  fpi-octUar  maiigimid  tumom,  if  tliey  cannot  be  removed  withotit 
dealroying  the  eye. 

(6)  In  orltilut  tumor*  that  threaten  Kft,  iP  It  is  imtKi»jible  to  extirpate 
them  withont  saerificinfj  the  eye. 

(7)  In  sCaphyloma  and  maeropklhalmits,  if  tije  eye  is  blind  aod  becomes 
unsightly  and  troiibledome. 

(81   In  p<inop!tihnfmltM,  conditionally.     Compare  page  887,  etc. 

(9)  III  the  iireaenw  of  foreign  bodies  in  the  eye  tliat  raiinot  be  removed 
and  cause  trouble,  inflammation,  and  blindness. 

(10)  lu  traumatic  irido-cyclitia  to  prevent  or  cure  9ympalhdia  oj)A- 
ihntmiu. 

S}™ pathetic  ophlbalinia  it  an  iridocyclltia  plxttioa  or  leroto,  trKotmittsd  in  &n  un* 
known  rnnnnt-r  fmm  tlic  Mlow-eja  in  wliloh  an  injurj  of  thn  irii  and  cilinry  body  pn>- 
Tiuutiljlmd  (WUimI  th«  same  dlieiue.  The  a5in]>i>l1i«Mic  indamTnHLlon  nrvly  thowc  lu«lf 
In  the  fint  iiit<nth  nflor  th«  injun-,  1»m  runly  in  the  Bscywid  and  third,  mmt  frft^ucntljr  In 
the  fourth  und  Hnb.  und  thon  mntv  anA  moru  rnrcly  in  thf  f'>lkii>hi^  muiilhi  or  ft*r(. 
Chitdrrn  nm  iif'tK  iipl  tn  \m  a.SifUt\  witli  it  thnti  ii<!iilt> ;  th«  wiiitrr  b  more  rsvnrnitle  Tor 
iU  d'lvi'lfillinont  ihnn  th«  autnincr;  i^xpoinlrc,  ciin>ln**n«*.  and  taxing  tha  Fyc%  during  the 
counc  iif  th«  liiflaiiiiULilion  in  the  injured  eye  are  known  to  hnvo  pn<c«lo>l  llio  ilovcKipnicnt 
uf  lyiiipathptii'  <-iphiliLt)iii)i>,  For  ytun  1  have  walchod  vith  particular  •lt«ntii>n  thi  |)i-i>i>- 
tnitiii^  w>:>unil«  uf  th«  o<>rri««  and  ciliury  Kj^on.  an<l  hav»  naver  naan  that  thny  w<m  ta\- 
lowod  by  tyiii|uthuliu  u[>hthiilinia  uiiIum  thu  [iii  ur  the  ciliary  body  were  cut  or  Iwemled  ; 
the  iiioiT  prvilnia**  of  thoo  purw,  if  ihry  vvtv  loft  ak'ni^  iind  pr'>il<ct<'d  from  injunr,  did  not 
prcKliicr  fympntbi'tic  r>iitithntiiiin.  It  ti  wrII  known  tlint  Aym|iiit)ietii.' uphlhulinia  oiviira 
tnoro  fr<ii|ii«iilly  nftrr  thi>  coinliinnd  ihnn  uftttT  the  iit»pl«  t?iti»ctba  of  MUtrul.  Arlt 
Hyi,'  "  CuKs  of  lynipatlmtic  nphihulniin  nm  by  fur  let  frvqucnt  afl«r  Sap  ritmt.-l}(>n 
than  unor  [the  cf>nibi[i«d]  pcriphonil  linrar  cxtrnction."  Tlii«  wa4  wrilton  in  I&T4.  whxii 
Ofnefir'*  Mtniclinn  Imd  nlnfttt  iiiilvflr»«l  twav.  1  iv-mpmhfr  «nv«ral  cum  of  lympnlhctic 
ophthaliiiiu  from  ruinbiiiGd  extnitllon,  none  from  ^iw))!)^  L-itniclion  (in  more  Ihan  thirtrrn 
hundred  i'(u«1,  «xccpl  two  of  i-oncipUcattd  oalamct  with  pcvlapM  of  the  irit  wbicb  I  liad 
cut  KTcnl  duyi  after  the  cperaliun. 
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Euiirli'aiiuu  of  tlic  injured  eye  i»  tlic  imly  rpmfxly  fur 
opbllioliaiiL,  *ni  is  nliable  only  a&  a  pr<.>)>liylat.-ti<-'  measure  liefniv  the  ixin 
i;yc  U  invwlved.  TIio  a^^rous  form  of  ayrapathetic  opbtluUmia  affoitU  a  bens 
prognoftis,  anJ  may  n^^ttver  nnthixit  or  with  removal  of  tlip  cidting  tjt 
The  plastic  irido-cyclitis  bt-^an  vrtUi  a  &iut  ntl  Itulu  aroaud  tbe  aum, 
dulncsB  of  the  irui,  a>iitniitct],  out  fully  dilutable  pupil,  aiid  Uiv  sppanBce 
of  exceediugly  stoull,  6nc  pa«ib?rior  Eynvcliin,  n'bidi  ni  the  tM^nuin^iR 
recognizable  only  with  ft  mognilicr.  Thii:  oontlition  niny  drvrlup  with  v 
without  auy  eymptoDis  of  irritntiou  (photophobia  aitd  a^li^nopis).  Tl^ 
tatter  s^'mploma — synipalbecic  irritatioQ — are  without  any  conanjocoir  if 
uiiacuo«i))CU]!cd  liy  thi'  pliynica]  !)if|;D»  of  iritis.  The  iiidimtion  for  muck- 
fttiuo,  to  my  mind,  la  given  miieli  more  by  the  condition  of  lUr  taj 
eye  than  by  any  mere  irritation  of  tlie  other.  It  is  exreptinnil  \o 
fn'mpmhetic  inHutnmation  develop  au  long  as  the  injiireO  eye  doc?  not 
a  plain  picture  of  irido-cycliti*.  I  watch  both  eyeB  cawfidly  every  day, 
iuj;  the  first  as  a  grave  iaflamiiiatioo  in  any  caise,  hut  »o  louj;  as  iu  im 
a  brigtit,  without  circumconieal  iujectioD  and  fiUfc>nn  adbcsiuiiit  mai 
the  pupil,  aud  the  other  eye  is  fn-«  from  the  same  (.-hon^?*,  I  do  not  Uiiik 
of  an  enui'ktitioii.  IT  there  is  a  duttinet  iritis,  with  e»lill  ^n>i  ai^  1 
do  not  at  once  proi>08e  an  operation,  Cor  a  tniimiutie  iritis  is  moalljr  n- 
cov-ered  from,  and  rarely  indnoes  nymimthetie  o])hihaliuiu.  If,  bovfro; 
the  iritis  is  progressive  and  aa&iimee  the  picture  which  \vc  are  aeEuMearf 
to  see  ui  HymjxithGtic  ophlhalmui,  t  do  not  v'ait  to  ndvtM  CDnclimlM 
until  the  fellow-eye  is  affeeled,  but  inform  the  jiatteut  or  Iii«  nela^m 
of  the  danger,  telling  them  tluil  aympulhetio  ophthalmia  docs  not  M«»- 
sarily  follow  under  these  cireurastancts,  but  that  if  once  begun,  hlindnesirf 
both  e)'e6  would  be  tlie  alrao«t  <.-ertatn  inue.  If  they  refuK  to  giveiliFir 
consent,  I  <to  not  give  the  caso  up,  hut  ask  them  to  consult  anollier  oeoli^t 
and  treat  tlie  patient  to  the  best  of  my  ability.  The  <tyniptomjt  ur  liillf 
develuiMtl  irido*c>-clitia  which  signaliie  danger  from  symjiathy  arc: 
with  nightly  exacerbations,  dimiuutiou  of  oiglit,  cinrumcomral  injtctii 
di)ll,dnil>-cijIoreil,  imcvi-n.  r-lighlly  ni>diiUr,  .^u-ollcn,  nntl  irn^ularK-bo 
ii-is,  posterior  ttynoohln  increoBlug  i<t<<ndily  to  form  n  pnpillan-  m«nbnDr. 
pimetale  deixwils  on  the  walU  of  tlie  anterior  chamber,  viiimns  lian. 
fundua  veiled,  ibs  details  unrerognisible  in  the  advauatl  stage,  field  «^ 
vision  entire  or  defective,  the  latter  eepectslly  if  the  injury  wa«  done 
foreign  body  fttill  in  the  eye,  dliary  region,  particutat-tr  ite  ■■ppo' 
lender  on  preuure,  in  the  fint  Atage  transient  inerense  of  eyeball 
or  allcnmtiun  of  +  <^ud  —  T,  lat4.T  on  pcrmauent  diiuiniition,  uttimBtdj 
blindncw,  which,  however,  may  (vquire  yeata  to  bj*  complete.  A»  sooo  » 
thin  pirliire  is  declared — long  before  it  hv  run  ite  course,  aud  lK-fi>rT 
abiiorraily  in  the  other  eye  ib  discoverable — I  urge  onueleation,  and,  if 
fuwd,  throw  the  whole  re^poDsibility  on  the  patient,  not  afraid  of 
Imputation  in  ease  the  eyi>  reoiivera  without  an  opemliun,  for  tlx^iv  i»  » 
nctit  danger  of  incurable  bliudness  in  both  eyes,  and  we  as  phyact 
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not  allowid  to  let  the  |i8tient  iixnir  bi1(4i  a  riak  without  informing  liim 
of  it.  If  tile  injured  we  is  liiind,  or  going  (it<?iidily  from  trad  1u  worse, 
there  is  no  doubt  what  nliuuld  \x  dune ;  hut  uiiotliet'  quttitiuu  ansea  whidi 
is  more  difficult  to  aiiswer. 

ll'/iai  thall  we  Jo  in  fate  Ote  injured  eye  kaa  tliff  vie^vt  t^ht  trA^n  the 
disease  appears  in  the  other  /  In  tbii^  easv  I  would  do  longer  advise  an 
o|icraiioii,  for  tiic  latter  is  almost  always  without  auy  influence  ou  tlie  ulti- 
kuate  fate  of  the  syu[>atbeticatly  iiSectcd  eye  (a  teiuporary  iiuproveiueut 
■■imniKtliBtoly  after  the  upcratioii  Dsiially  di.')ap]>ear8  iu  a  week),  luid  not  n 
fev  cases  nrc  on  rfvord — 1  have  seen  some  in  my  own  pnietice — wh^ire  the 
iDJur«l  eye  recovei-ed  sight,  whereas  its  fellow  became  blind. 

In  maklntf  the  diayntms  of  eifmpaihcilc  ophthalmia  wg  eihotdd  distinf;u)&b 
between  an  oivliuary,  not  «ymj»ailietic  iritis  and  the  pcvidiur  irido-oyclitia 
dworibed  above.  Thia  i»  of  importance  wlieu  iritis  affei-ts  a  previously 
IgoitA  eye  wlioiw  fcllitw  is  degcnenib^l  and  j^iglitlt-s!*.  lu  sucli  cased,  where 
Potherf  wuiitt-d  to  eauulwite  the  blind  eye,  1  h;id  the  silisfutiliou  of  setiDg 
the  ere  rouover  from  itn  iritis  without  my  iiiterfi-ring  witli  tliu  other.  I  do 
not  Iliink  it  of  any  use  to  remove  such  an  eye  in  tho  ex|K-otnlion  of  making 
an  operation,  say  for  cataract  ou  the  other  eye,  ^fer,  provided  the  sightless 
eye  is  and  luis  beeii  for  a  lon^r  time  free  from  irritatiou. 

If  the  injured  eye  is  blind  and  not  yet  free  from  irritation  when  synijja- 
thetic  ophthalmia  atfectti  the  other,  we  ^ihoiihl  enucleate  the  former,  for  it  U 
con«'i\-abIe  thai  the  injured  eye,  as  it  did  at  first,  may  continue  to  IndiKH 
a  morbiil  process  in  the  other.  Experience,  unfortunately,  sbowa  that  tJie 
removal  uf  the  oflending  eye,  even  if  done  at  the  outliri-ak  of  the  rtympn- 
ihctic  ophtKahnia  in  the  other,  ha^  very  Utile,  if  any,  inlluciice  on  tli«  final 
result  uC  the  disKi«e  in  Uie  latter. 

Yet  it  should  be  borne  in  mind  that  not  all  eyes  cv§exied  irith  s^jxUhelio 
inf}fimiiiati/m  hivmru;  blinil ;  ihirt-  are  milder  forms,  the  more  serous  iii6am- 
mntions,  in  which  optio  oeuriti«  aometiraee  is  a  pi'oiainent  eymptora,  whieh 
give,  ait  I  have  stated  above,  a  better  progaoeis. 

II.  EVrSCERATIOS  OR  E.X ENTER ATION  OP  THE  EYEBALL. 
Careful  cleansing  (aik-psis)  nhrays  prosuppuncd,  the  lida  beinc;  8C{>aratcd 
with  !i  s])C(>ulum,  the  operator  stearlies  tho  oycbnll  with  fixing  forceps  Im- 
planlett  near  the  lateral  corneal  linibiis :  an  assistant  may  do  the  same  five 
millimetres  backward.  The  operator  incises  the  sclerotic  lx>tweeu  the  two 
pairs  of  forceps,  near  the  one  implanted  in  the  sclero-conieal  Iwrder,  with  a 
SOalpel,  cautiously,  by  su(X'«s«ive  simkes  until  the  pigmented  tiHury  body  is 
laid  bare.  One  branch  of  stnmg  twieBuni  with  slender  and  hlunt-|»)inted  Ujis 
(Stevens's)  is  intrwluced  through  tlie  o|>euing  and  elowlv  pushed  ihniugh 
the  ^itpraehoroidal  space,  the  point  t^liding  against  the  sclerotic,  not  against 
the  ciliary  body,  for  three  or  four  niillim^tre^s  |jaiallet  with  the  eomeal  mar- 
gin, when  the  sclerotic  com]>rehendcd  betwa'u  the  bmnehcs  of  the  sciasors 
is  cut.     The  li[)s  of  the  end  of  tlie  wound  arc  now  wparated  by  the  two 
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juiiK  of  fora-jts  as  boforo.  Uic  tuner  bnitch  of  tlie  eciBS<.ira  ftt]vu)nE«l 
anil  ilie  aoltrotic  eul.  This  aiancetivre  is  repeated  nntil  one-half  < 
»clc*K»tic  in  inoitiocl.  Tbe  other  half  ia  ilirided  in  the  same  way,  bqtomig 
at  the  tenijKiral  si()i>,  and  going  around  until  tlie  two  iocisione  mctft. 
-wmiiid  is  kept  <)[K>n  witJi  two  paint  of  forcepK  at  th^  upper  rdge  dntlll 
millimirtn-^  :i|>art,  nivl  a  flat,  Htiur|k,  Itmud  »[Mioa  (tbu  curved  handH 
(Fig.  21)  for  the  rcmuviJ  of  cj-rtic  lunior*  will  nn»wer)  is  poshed  betm 
duvoid  niid  ^ck'rotie,  alu'iiys  noting  on  the  latt«r,  rarried  udemn 
d«|>er  to  detach  the  whole  coiitenls  of  tli<  eve  from  the  Bclerotie,  if  possh 
uubrokm.  Tlic  vortiooee  veins  tnd  tbe  optic  aervc  ofii»-  the  gmbst 
KLsuince,  and  must  be  severed  with  parti<-ular  care.  The  inner  stde  cftk 
M-lorotic  i»  inspected,  and  if  any  jjertirlcs  of  tissue  an;  left  the}'  uait 
eleouly  removed  with  n  liluirp  spoon  or  n  curved  chisel,  and  in  Eonw  amt, 
moreover,  with  steriliwd  gauxe.  The  cavity  a  then  im'gattJ  with  a  oiU 
antiseptic  and  allowixl  to  fill  with  blood,  if  there  is  a  Htiffidnit  flon.  TV 
u'otmd  is  closed  with  four  or  Uvo  sutun-s  [uuiAiiig  tliixMigli  tUi-  ouBJtmdin 
and  the  edgf>3  of  the  sclorottv.  The  circular  form  of  tHo-  wound 
linrnr,  with  piYijei^ing  <^mer«,  iinlpwi  we  remove  f^njalt  triangoltr 
thtr  eiwU,  as  in  tlic  amputation  of  corneal  etapliylorua  (see  abov^V  vKid 
U  ndvi  Babies 

If  it  ia  not  possible  to  e\'aeuate  (he  contents  of  the  glijh<-  as  a  »h.tl', 
tliey  miifit  be  removed  piecvuu^  by  cutting,  >H.-nipiug,  aiid  wiping  until  Lb» 
inner  enrfare  of  the  eclerotic  it)  [K^ti-ctly  cK-nu.      Kxcnnive  intn-tculu 
hemorrhage  may  require  packing  thu  ivoitnd-«»vity  wiili  gauce  and  a  (trafl 
pressure-hotidage  upon  the  lids  nod  urbiL  ' 

The  reooveiy  m  atuinionly  lees'  smooth  than  that  fnmi  etrackMiiA. 
Thrnj  are  some  jiiiin,  K.-crolion,  and  swelling  of  licb  and  conjunctiva.  TV 
ei-t'ball  fills  with  hlowl,  linrdvns,  and  protrude*  in  wnswjueQCc  of  udem 
of  (hf  orliiliil  ti!r«uv  w(ii!H.-<1  by  throtiilxi^ia  of  th*  vortjn>w.-  and  orbital  vrinfc'_ 
There  may  be  nieutnl  uimthy,  even  drowsinem,  for  some  dayg.  Cutumunljl 
all  tlieee  symptoms  disapiiear  in  two  or  thrrc  weeks.  Tii  luany  ai»» 
is  no  noteworthy  reaction.  Tlie  sutures  are  removed  in  from  five  loi 
days.     An  artificial  eye  should  not  be  worn  before  a  montli. 

The  opomiion  may  be  varieit  t»  tlmt  of  Rtaphylomn ;    which  col 
For  the  (klirate  circumdKion  in  tlu-  ciliary  region  the  nrnipler  at 
uf  tbe  ooruea  at  tbe  lLuibu»  may  he  suli«tiiiit«d,  which   has  the  id^'aab 
of  preserving  the  corueo-ficlvral  bonier  and  leaving  a  lai^r  stump. 
niodiRcfition  nmy  replace  the  alxive-^leftcrilwd  method  in  cases  where  at 
tiic-lory  examiuatitm  does  not  require  tbe  integrity  of  the  specuuen, 
instanw,  in  ))anopht)iulmitis,  cto; 

Prince  (1888)  painlst  ihc  inner  Mirfoceof  the  wlerotic  ivltli  a  uiliety4i 
per  cent.  wlntioD  of  cnrbolie  ncid,  which,  lie  alleges,  diminishes  tbo  roKtin 

>SocQ.  Koapp,  CMe  of  £riac«nition  of  tli«  By*,  followed  l>y  (Man>I*unilMt|lMiBi 
Ccllulitin  (ThrftmloaU) ;  Becovi^rj-.  RHimrki.  ATohi»«  of  Ophlbsliuoli:^,  ««L  OV. 
188A^  p.  300,  and  Archiv  tat  Augciihcilkui>d«,  Bd.  zvL,  1880,  &.  fi& 
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He  packs  tlicwouiid-aivity  witli  iodoform  gaiuee,  wbicli  be  leaves  forweek^ 
until  the  graniiliitious  caA  it  out. 

INDICATIONS   AX]>   RESULTS. 

Evucerntlon,  aoxinlinj;  to  its  ardent  advocates,  ebould  bo  sulstitiitwl 
for  i-uiiclcation  in  all  caaci  except  in  iutra-oeular  tumum  and  foreign  bodies. 
Other  nnthors,  tb(<  great  msjurity,  exc«j>t  also  the  vaana  uf  livmpHtlietiu 
ophthalmia,  bemuse  the  jnirts  frnni  which  tiic  trunami^.'^inn  of  the  iIimiisc 
may  take  place  are  moru  tlioroiigbly  ifiiwvwl  by  (.■niicImtioD  tliiiii  l>y  <-viB- 
ceratioii ;  besides,  tliere  are  ciim.«  on  recoixl  iu  wliicb  synipatlietic  opbtbatinia 
oiviirred  at\eT  evij>ceni(ioa.' 

Iu  the  cam  of  Crus.s  sympathetic  opbtLalmia  set  in  four  mouths  uIUt 
the  injury,  und  thrw  wveks  after  the  evi.-*wration  ;  in  the  case  of  Hota 
tbc  injury  wm  sevetal  years,  the  evi«Kvratioii  soveiiteen  days  pre\*ioti«ly. 
Czenuak  •  says,  "  These  ttisfs  arp  not  conclusive,  for  the  tnins.nii«sion  may 
have  been  present  before  the  operation."  This  is  true  ;  bnt  similar  exam- 
ples after  enucleatioa  are  on  record.  The  greatest  objections  to  evisceration 
are.  first,  that  the  etnnip  for  pnrtbesie  is  soon  uot  much  lai^r  tlioii  that 
al\er  entieleatJon ;  and,  eetvindly,  that  iimi'leutioji  i>^  ea>^ier  to  iierforni  and 
more  readily  n«ovcp«l  fnim  trliaii  eviuccratinn.  Yet  tlie  stump  aflcr  cvis- 
venttioa  u)  larger,  for  there  is  more  oubstance,  th«  whole  sclerotic-,  la  it,  aud 
the  reco\xry,  even  if  mure  protracted,  is  not  very  long,  and  seems  to  be 
about  as  safe. 

The  prewot  writer  bas  not  l>een  jKirtial  to  evisceration,  but  feeh  Inutincd 
to  sub^tttule  it  for  enuck'atiou  in  a  greater  j>era-utagf  of  ai»e:<  thnu  he 
cared  to  ilo  foiniitrly.  Dr.  Biinge  write*  him  timt  .\lfi-ed  Omefe  and  him- 
self have  had  no  i-me  of  deiilb  after  tlieir  alwtit  five  himdred  oviscrnitiooii. 
He  continues  to  perform  ennclratiim  as  lie  descrilxrd  it  in  bin  monograph, 

in.  EVISCKHATION   WITU   ISSERTION  OP  AN   ARTIFICIAL  VITHEOtTS. 

JTw/mV  Operation.' — ImmedittteU"  after  the  Btuppage  of  tlie  hemorrhage 
and  cleaming  of  the  iiitm- scleral  cavity  a  beiwl  of  gla.ss  (Mulc^),  oclluloid 
(Lang),  silver  (Kulmt),  or  aomu  other  Bubstnuco  \»  inserted  to  fill  the  cavity 
so  that  it  may  be  eIosc<l  by  selero-eonjunctival  siitnna  without  8ln^t«hing. 

To  facilitate  the  insoftioii  of  the  pla*<  head  jriilc^  hnd  nn  hi^nment 

(»«•  Fig.  41)  mnde,  ronsistingof  elastic-  narrow  metal  Imiids  pwjfeting  from 

tbc  edge  of  a  tube  atid  so  bent  a^  to  form  a  9|)here,  a  neck,  and  a  cup.    The 

ball  is  put  into  the  enp,  preened   through   the   neek,  and  received  at  the 

bottom  of  the  sphere  by  a  (concave  disk   laslened  U|Min  a  rod  that  runs 

tlirougb  the  cyliridor  and  projects  beyond  it  from  one  mid  one-Iinlf  to  two 
1 ' ^^^^^ ^____ 

^  Ckm.  Ophthilmie  Keviow,  18ST,  p.  093  ;  Joutnal  of  the  American  Medical  AMOci* 
ation,  1^3,  October  81. 

*  CMTiimk,  Die  nu^onamltclien  Qponiionen,  S.  44S. 

*  MuU-o,  Rvltrcnitl<iiL  lit  itio  £}'e  ttnd  Iu  ttvlntlon  to  the  Bacterial  Thwi^  or  til* 
Origin  of  SympalhPtlc  Dlteue.  Brltbh  Medical  Journal,  1886,  vo\.  I,  p.  248. 
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oemimetres.     Wbt-n  itii-  gluM  bvtul  ix  in  the  tt{>li«.>rc,  lltu  tips  of  ibe  fl 
bands  are  mtrodiuaxl  intti  tlio  solcrni  m-oiukI,  nixl  tbo  l>cat]  h  ptisbcd  if 
IliK  BcJeml  i-avily  by  prts^mg  ii|)oii  thi^r  knol>  wl'  ihv  roii. 


Flo.  41. 


limnvr  or  «laM  bcitd. 

I  htivo  mude  a  few  of  these  o])eratiotis.  The  bead  healed  in  nic^lr 
and  without  nxution,  and  the  artificial  eyv&  fitted  und  ruovnl  perf^vtlv 
and  canned  no  diHiimfoit,  but  I  mtinot  tell  how  Inng  this  most  sati^larton' 
condition  last«<),  fur  I  luif.t  sight  ut*  thv  piitleiit«. 

Upon  inquiry  dnring  my  travels  in  Eiiro|ie  as  to  the  tolerance  of  the 
eye  for  ihe  hrge  tbrcigti  body,  I  \iean\  more  imfiivorablc  thuD  favorable  xe- 
ports.  la  a  small  pcrccotago  of  the  ia*(»  the  bead  was  iiot  tulcrau-d  at  all ; 
ill  many  il  biul  Xiet-n  iHirne  with  oiviiifurt  for  n  tiiimber  of  y<3nrK,  but  iIumi 
wn*  discfti-d.-d.  CM>rmah  '  say*,  "  Mtdes's  operation  haft  proved  a  fiiilurc. 
Siifh  forpijin  botli4?s  are  all  mst  otf  sooner  or  later."  Yet  the  eperatinn 
hae  continue)!  in  tiivor.  It^  most  ardent  advocates  at  present  are  Jlr.  J,, 
Bickerton,  of  Liverpool,  and  L.  Webet«r  Fox,  of  Pbiladelpbia. 


Ir.  J.^ 


ARTIFICIAL  EYES  (pnOTUESIS). 

Artificial  eyes  arc  tiow  nuule  in  nil  riviliiied  countrint.  Tlicir  value  i$| 
mow  than  iMsnictif,  Ab«'ncc  of  the  eyeball,  or  a  very  small  Htnnip,cw0t« 
linking  and  luvirviun  of  the  lids,  cepet-ially  the  upper,  laen'matioi),  and 
mneo-pnriilent  diwhargo,  niso  cxcoriatiou  of  the  lid&.  jVll  llie«c  sy  niptom*] 
dieappear  after  proper  protliesia. 

The  ingertion  of  an  artificial  eye  retpiipcs  an  ade^juate  fipce  space  i 
the  lidfl.     To  widen  an  itiiiufbcii-nt  (vnjinK-lival  mk:  (>»■<-  alN>vc,  oj* 
OD  the  cnnjuQctiva)  is  a  mml  diflienlt  and  usually  a  thanlite!«  task. 

To  inseii  and  remove  an  artificial  eye  b  eaey.  and  wntn  IcaruM 
puti'-'Oi  wIr'u  111-  sees  it  a  few  titneb  done  by  the  maDufaciurer  or  die  oculist. 
The  cleansing  of  the  artificial  eye  ia  important.  It  should  mrt  he  inserted 
too  soon  after  the  ojK'i-atiou,  and  should  always  be  lell  oil"  when  Oiere  is 
conjunctival  iuflamtualiou.  Il  should  be  taken  mit  before  the  luticnt  fpiw 
to  bed,  put  into  M-ntor,  and  wu(»hcd  witli  S(jap  ;  from  time  to  time  al^t  put, 
in  aleoliol.  A.^  jtoun  a»  it  Itecwines  cornKlnl,  rough,  it  iiliould  be  replaced 
by  a  new  one.  for  rouph  oyt«  irritate  nod  inflame  the  Rtinnp,  which  eaitscs 
secretion,  liyperpWtir  inflninmation,  and  8ubaoi|iKnt  ohrinkatre  of  tiie 
juiictiva,  BO  that  an  artificial  eye  am  no  longer  be  worn  with  eoiofort,j 

'  Cscnnak,  Ds»  augraimlkhen  Opcntionen,  8.  <47. 
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ullimfttely  not  at  all.      An  soon  as  conjunctival   iiiflnminatiou  sete  ia  it 
should  W  i-arptiilly  ti-e»lcd  witli  aiitWjitic^  and  imtrii^nts. 
Exeuteratioii  ut'  Uk;  orbit  will  U-  iliscriljetl  Uter. 


§  IX.  OPE1UTIOX9  OX   THE  TEAIt- PASSAGES. 

(A)  UPERATIUN8  ON   TUB   PUNCTA    AND  CANALICULL 
I.    DILATATION   OF  THE   LACBYMAL   PUMfTTA. 
TUiB  little  operation  is  clone  witli  a  coiiim/  probe.     (Ftp.  42.)     TIjf  Mil 
id  turned  utitn'onl  and  steadied  by  drawing  it  towaida  tlie  latceaX  orbital 


Fio,  «. 


wall.  Tlie  jwint  of  tlie  probe  is  first  directed  perpcndinilarly  to  (lie  t*\^ 
of  the  lid,  but  as  soon  as  it  lias  ciitpred  the  wiiialicnlus  it  is  dirrtlwl  towimU 
the  inner  cantlius  and  advanced  in  the  ranalimlus  as  far  as  the  intended 
dilatation  re<iHin».     In  one  or  eeveial  minute*  it  may  be  withdrawn. 

ImUeaiiotvi. — Tins  little  proa^lnre  strves  chic-fly  ns  a  prt-paration  for 
rinsing  the  lacn-mal  jtaHKigcs  witli  a  namiw-nozzlcd  syringe  (Ed.  Meyer's, 
see  Fig.  44,  p.  IS!)C)  nr  for  slitting  (be  caualiculi. 

ir.  8LITTI.S0  THE  CANAUCULI. 
Tecknic. — The  operator  may  i^tand  bphiod  thf  patient,  holding  the  tat- 
ter's bead  a^iiisl  hia  breast,  or  be  may  stand  or  sit  before  the  patient, 
whose  hmd  \»  st«adied  by  an  assistant.  If  the  lacr^'mal  jjoint  it^  narr<)w, 
it  ■'<hoidd  Ix;  dilalefl  as  described  alxive;  if  of  Hiiffielent  size,  the  ofwrator 
introdooes  the  hlunt-pointtd  lip  of  a  Weber  eaoaiic-ulus  knife  (Fig.  43) 


I 
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Weber'i  cuulloollu  kuUb. 


ioio  tW  canalieuliis  of  the  stretched  lid,  advaneefl  it  as  &r  as  the  caruncle, 
iind  tiirii!j  it  on  it»  tip  sons  to  split  the  iDiier-upper  wall  of  the  lower,  or  the 
iuner-Iiiwer  wsill  nf  the  up])er,  canaliculii!*.  There  is  very  liltlt'  bi(*diu|j;, 
and  tile  patient  nmy  iiuuiKliiUely  p3  honic  or  to  his  work.  The  wound 
will  iiiiin-  at  oiiw,  bill  h.fi  tu  be  r>|»,-iii'<l  with  n  prolx-  iliiily  for  wv^-ml  dayB, 
until  «'neh  of  the  twu  lijis  is  cuwri'd  witli  vpiUielitiin  and  a  pci'Dianout  slit  in 
the  cinalieuliis  seenred. 

Indicatiom  atul  Rmtlis. — .Slitting  of  the  canalieidi  is  indictUrdi 

(1)  In  eversiou  of  the  puncta,  especially  the  lower,  for  epiphora  and  its 
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consequcDoes,  excoriation  uf  the  lid,  tic.  Tbis  UDplessant  fximliiio 
mwtly  reliev«l  by  tile  litlk-  optM-ation.  Aril  awl  oilier  authora  atfil 
that  fjplitting  nf  tU<^  caualic'iili  in  (licir  extenuil  (tcmfMiniij  \>an  dots  aett 
dimitiifth  the  ni)surptiuti  uf  thv  tvnrs,  whidi  I  doubt:  it  may  not  m^l 
it iDipossible,  and  may  fiivor  il  m  oi^sl-*  of  evcmioa,  but  I  dbould  prefifrte' 
preserve  my  uatiiral  jmuclft  and  canalicoli. 

(2)  As  a  prcjiuratory  operatioo  for  syriDgiag,  pi-obing,  aud  scmpiug  the, 
tcar-pMBogts.  ^M 

(3)  To  rfniove  polyijoid  gmwtlis  or  flingoiis  mid  ralmix-oiw  vollcctln^ 
in  till!  caDalicidi.     Tltc  calcnn-utis  iitR«$c«  (Invryinat  ftalciili)  arc  raloificd 
ftiDgous  growths  (flPtiiiomyc«8,  Ibrmcrly  oonsideml  to  be  lej)toClirix),  and 
allow  a»  ronud  or  oval  swellings  in  the  canaticulus.     Titey  are  partially 
pvai,riml4-d  tlirotigli  the  lear-poiiit«oii  being  itimprtstrtwl.     After  slitting  th^ 
cntialiciili  tliey  can  I>e  ittaWy  aud  thurotiglity  cvaoiiaU*d,  but,  aa  I  liave  <4^^ 
vinced  myself  in  n  nxM.>nt  case,  they  can  also  l)P  radifally  n'nmvwl  wi™^ 
out  splitting  the  caimliciiliis.     It  suffipea  to  dilate  the  punettmi,  pnse  thr 
mass  out  as  much  as  poesible,  then  thn^w  into  the  catialiculus  with  a  fine 
syringe  (Ed.  Mcyer'e)  an  antiseptic-  solution  (a  Ibiir  |>er  cent,  alooboltc 

Fie.4i. 
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iiwtiition  of  8a]t(<\-lie  ami)  daily  until  nil  sccreHoti,  swelling,  and  irritatun 
have  diHip])eai'ed,  which  may  lake  a  week  or  two. 


HI.    ODLITBKATION   OF  THE  UlCKYMAL   POIKTS  AND  CAKALICULIt 

Tec/tnic, — The  puucta  and  oannlicuH  are  t-loscti  with  tlic  gnUiino-<nu 
or  by  a  ligature  which  oouettricUt  the  utnnliciiltii'  ucar  the  {HiDclum. 

ltuliiXitio}ui. — In  injuries,  ulcers,  and  operations  of  the  eornee  wlwo 
dacryocystitio  seenrtion  pifjiidines  a  smooth  reeovery.  If  the  oontCBl  affwv 
lion  is  tmn.>iieut  and  not  very  eevere,  lerajMrarj'  obliteration  may  suffice. 
Thia  ia  eBwrtfd  by  introducing  the  electrode  of  the  cautery  only  a  few 
milliBietro*,  or  by  tying  the  ligature  so  moderately  as  not  to  eut  tliroi 
for  iustauce,  in  cases  of  calanid  uxtmetion. 

When  (he  wound  13  firmly  and  iwrumnently  cOowd,  eay  in  from  five  to 
seven  dayn,  the  ligature  can  be  removal,  and  about  a  week  later  the  caoa- 
licuhie  can  Itc  prolied  if  it  doe*  not  spontaneously  l>ccoine  i»rviou6  agaio. 
Tbis  holds  ii>r  the  oblitemtion  with  either  the  ligature  or  the  eaulery. 

If  we  want  to  produce  a  permanent  obliteration,  the  electrode  sliotitd  be 
iiitnxliid'J  nbont  five  niiUimetty^i  aud  the  ligature  tigbteued  so  as  todeetlOjr 
the  tissue  at  the  ptatio  of  the  ligature 
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fiVRrNOINO  OP  THE  CANAUCULI   AKD  THE  OTHER  PABT8  OP  THB 
TEAR-PAilSAQIX. 

Besides  a  d^liaite  syriugi!  like  E.  Meyer's,  the  wcll-knoini  lai^r  ou« 
of  Auel  (Fig.  45)  \s  used  for  svringiiig  tlie  tear-passages.  It  Ijss  Ix'en  in 
geaeral  use  since  1716,  and  is  at  prtscut  as  popular  aa  it  ever  wus.     Its 

Fio.  46. 


Anel'slBcrTiui  ijTlnKa. 
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I 
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cylinder  ia  of  ^lam.  It  has  several  nozzles,  straight  and  tnrvt-d,  lai^r  and 
smaller  mien,  wliic'}i  mn  be  wlfctMl  att^irding  to  the  ease.  Thej'  require  a 
filtt-up  canalicuhift,  whereas  Mej'er'n  can  be  introduced  through  thv  uata- 
rnt  or  diluted  puiictiini.  A  Duzzle  emidl  enough  for  tliat  purpose  can,  of 
ooiinc,  be  added  to  tho  And  eyriiigo. 

TVcAwR'.— Tlie  raiialictihis  w  strelchwl  a»  in  the  operation  of  Hplitting, 
In  meet  cases  the  nozzle  of  the  syringe  need  be  introduced  into  the  cana- 
liculus  only, — i.e.,  do  fartJier  than  about  tlie  caruocle.  The  prmsure  in 
ayrii^ng  should  under  all  circuniHlaiMies  lie  light  or  moderate.  The  water 
may,  1 ,  regurgitate  through  the  mtnc  tnnalic-ulu^,  owing  to  a  fold  in  the 
canaliculutr,  M-hicfa  can  besmoudied  out  by  letter  »tniight4.iiiDf;  the  cnualicu- 
lu)-,  or  by  permaneut  ooclosion  of  the  ranalicuhm ;  2,  it  may  CMcape  tlirougli 
the  punetum  uf  the  other  ea»alieulu8,^losuro  of  the  common  entrance  of 
tlie  caiialiculi  iuln  the  aae ;  .1.  it  may  dirtetid  the  sac,— oix-liwion  of  the  naao- 
Iftcrymul  canal ;  4,  it  may  [torn  into  ihu  no«c, — perviousnese  of  the  wbole 
pueoge. 

In  some  wises  the  noitzlrs,  both  hirp;  and  Bmall  ones,  may  Im  tntrtxluoed 
into  the  tear-aar.  and  even  tlirough  it  into  the  naMiI  duct.  IleHidiM  ttiis, 
syringing  may  be  done  tlirou^h  a  natural  fiatnlu  or  au  urtilicial  upcniiig 
of  the  tear-sac  through  tbe  skin  or  tbe  conjunctiva. 

Sudieatioixa  and  RemJU. — Syringing  ia  us«] : 

(I)  Kor  dioffnoitic  puqiotis  iu  ulatructume,  aa  mentioned  ahovp,  ind  la 
itifiaminatiotv  :  the  purity  of  (he  cstnping  water  or  ita  admixtnre  niih  other 
fluhstauops  will  iiid  in  deiermiDiug  the  nature  of  the  inflanimation,  whether 
catarrhal,  iNirulwnt,  or  iiiepttc. 
Vol.  Ill— »T 
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{2)  For  therapeutic  purpoMn :  injectiou  of  ateriUiMtl  wnUT  fur  deaoiti^ 
of  antiseptics  and  astringents  for  inOitiumatiotiii. 

It  is  pnicient  not  to  nse  the  syringe  iu  acutt  wippnratioDs,  nor  in  fnu 
woumb  or  aficr  fordliU'  probing,  lest  a  ucvere  purulent  inflaramacion  eneoe, 
wlticli  may  haA  to  ubitcctw  in  thp  orbit  antl  ite  (xii]E«cjueuce8.  | 

Tlie  beueticifil  airtion  of  syringing  in  rclieviug  or  curing  iuSunmi^ 
tiuoft  of  tLf  ((.-ar-pa^aagvs  luid  tiieir  (vubcjucuus  is  marked  iD  msny  vaaof 
and  ofU-n  superior  to  that  derived  from  the  customary  probing.  Syringing 
seems  unjuBtiy  to  be  neglected, 

(*)  OPERATIONS  OK  THE  TKAR-SAC 
I.  OPF.XISO   OF  THE   TEAB-SAC. 

(n)  Simple  pancture,  or  paraeenteeis. 

Technic. — With  a  sliari>|H)int«l  smJfxd,  best  with  a  Bccr*8 
knife,  the  lower  part  of  the  kteral  wall  ib  in.-rfontt'.-d.  The  operator  fdadi 
behind  the  jiatieiit,  steadies  the  bead  on  hia  brawt  with  oi»e  hand,  with 
which  he  from  the  outer  commiKtire  draws  the  itdg  out  and  slightly  up^' 
thniKt.s  tile  {Miint  nf  the  knife  eloite  b<^li>\v  the  middle  of  tlie  inner  cantbal 
ligaijicnl  through  jskin,  inuw^U-,  and  tht-  lalentl  wull  of  th«  »ac,  and  pushes  it 
on  obliquely  inward,  backward,  and  M>niewhat  upward  until,  by  the  escape 
of  tlifr  «int«its  of  the  sac  or  ttio  w^istanoc  of  the  medial  wall,  ho  knows 
that  tlit>  kuili:-  has  oulered  the  sac  On  witlidrawing  the  knife  he  enlai]^ 
the  ui>eniug  down  and  elightly  outward  as  lar  as  the  orbital  border. 
puncture  can  lie  done  aa  well  from  below  upxiraid. 

Indicttlionti  and  Retndts. — The  .liniplepunetnre  is  indi«»tcd  : 

(1]  In  phlrgmonous  infiammaiion.  In  theltegtnning.  when  the  hurdfl 
swdling,  and  rcdntsK  arc  uniform,  poulticing  and  compressive  bsDC 
may  be  beneficial,  and  in  exceptional  cases  abort  the  inflammation,  bat  a< 
soon  as  thei-e  is  the  least  Buctuation,  softening,  and  pallor  in  Home  pL 
the  phl«gmoa  should  be  tan(x<d.  Even  lM<fore  these  symptoiaa  tiav< 
pejin-d,  wlieu  thi-i-c  is  great  ]>nin  and  the  aiiove  tniitmcnl  do«8  not  pr 
the  incrtnse  of  the  swelling,  tlio  pannx'ntwie  of  tJie  kok  should  not  be 
poned,  for  it  at  once  relieves  th«  pnin,  the  inflammation  subside^  anJ 
rceoverj'  takes  plaee  more  rapidly  and  with  les*  disfiguremeni  (ntoetljl 
without  any)  than  if  the  disease  is  left  to  run  its  uaturul  course.  In  tbi 
latter  case  the  dtstruetion  of  the  raucous  membrane,  the  sac,  and  the  nVxt 
ie  more  extensive,  and  proiw>rtionateIy  also  the  scar  in  the  mucou<t  meiu- 
braue  and  the  skin.  If  the  phlegmon  is  primary,  not  grained  on  ul4 
hieryoiul  di»ai«',  tlic  rr«ov<Ty  ia  enmrnonly  pGrfe«rt, — i.f.,  wiUiuuL  a 
in  the  skin  and  without  Incrymatioa. 

In  the  after-treatmont  ]>oidtioes  and  eompr^iive  hnnda^  Me  of^ 
due  eonsideration  of  the  v^xim  and  oomplieatiou  of  the  affectioo  beuig 
euppoeed. 

(2)  In  miieocete,  i.e.,  the  <lii«teiitton  of  (lie  Inerymal  sne  by  a  oolU 
of  sero-muooue  fluid,  for  diagnoatic  purpose*  or  for  the  application  of 
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medicinal  or  surgical  tn-utineut,  evi^a  for  tbc  nieiv  relief  of  th«  patient,  if 
tlic  tumor  he  lai^,  [>n'{>arat<.ir/  to  more  tliorougb  m««8Urc«,  such  w  iHtrtial 
or  touil  removal  of  the  sac. 

(8)  As  a  pmpht/fnclic  in  tiloetB,  injuries,  or  operatioiif)  oa  the  cornea  ia 
chronic  iWryocvBtitis  with  infective  secretion,  lu  tbia  case  lli«  interior  of 
the  sac  is  gtcriliz^l,  cauterized,  aud  plugged,  until  tite  a^crt-tiou  liiis  ci'a^vtl. 

(6)  Eiz.teiiBiv«  op«nixiEr  of  Che  sac. 

The  technic  \s  the  sam«  us  in  {toi'ncrntusi.s,  but  the  incision  is  larger. 
\\ni<Mi  the  jitmcttirv  is  tuude  aiicl  <«rric<l  down  to  the  lower  orbtlat  raar|^!a, 
it  otii  l>e  oxtiiided  with  a  str^'iig  pnir  of  edseors.  Od«  hrandi  is  iutro- 
duoed  through  the  opening  and  pushed  umW  the  canthal  lij^Hmcnit  upward, 
curving  slightly  outwnrd,  as  fer  as  the  t<tp  of  the  nivitv  of  the  sac  ('lowing 
the  fK-lsscira  divides  die  skin,  the  cauUial  l>gun)i.-Dt,  uud  thu  upper  piirt  of 
the  lateral  wall  of  the  aoc. 

The  extension,  however,  can  also  be  made  with  the  kntfe,  which,  when 
it  hn^  touched  the  lower  orbital  wall,  is  turned  sit  oa  to  divide  the  ligumen- 
tum  canthi  and  the  vratl  of  the  s\c  iu  an  upward,  slightly  eurved  direction. 
The  same  extensive  iiicic^iiui  can  be  done  with  on*-  tttroke  of  the  knife 
from  above  down,  with  n  slifiht  concavity  townrds  the  cornea,  following 
tlie  course  of  the  fibres  of  the  orbicular  miiBcle. 

Jndioaiio>ti. — This  operation  is  done  (a)  for  rwMvingfordffnbodifsftoai 
the  sac  and  the  nasal  canal,  aud  (6)  preparatory  to  IrtaHng  or  obtUeraiing  the 
laerymal  me. 

To  treat  thf  interior  of  tlie  lacn'mal  mic  in  order  to  reittore  tut  much  aa 
poeMible  ittt  normal  anatoauml  conditton  aiut  function, 

(1)  C'au«(fcs  of  iiifferod  kiitJg  anil  «trength  are  tipplierl.  The  best  ia 
nitrate  of  silver,  one  per  oent.  or  stPonRer.  This  is  brushed  over  the 
whole  extent  of  the  mucous  mombnine  and  then  washed  off  ns  in  purulent 
ophtlialniia.  It  acts  niesu  on  the  mucous  membrane  of  the  nasal  duct,  and 
can  lie  repeated  <huly  or  every  fi-w  days,  and  the  wonnd  kept  o|>en  by 
packing  it  M-itli  sterilized  grnize  until  the  secTction  has  stopped  and  tlie 
mnoous  raembraue  is  smooth. 

(2)  The  mucous  membrane,  if  it  is  granulating  and  hax  polypoid  ex- 
crescences, is  curetted  in  alf  ifa  dUeastd  porta  vAlh  a  thaip  gpoon,^  and 
afterwards  treated  with  antiaeptu'fi  and  catitdici. 

(3)  The  cauirrif  (itctiial,  ihermie,  <ir  galvanic)  is  so  highly  praised  by 
Ponaii  that  I  !ihnll  translate- wiml  he  aays  of  il«  applicatioa  and  cSect:* 
"In  deep  havoc  of  the  eac,  with  or  witliunt  fiatula  niid  bareness  of  the 
bone,  the  opening  of  the  whole  field,  the  division  of  the  orbicnlaris  tendon 
incliidod,  and  the  application  of  the  thermo-cantery  constitute  the  fJieet- 
andior  of  the  Irmtmciit  {ta  pratique  par  ateeUnice).     For  twenty  j-ears  that 


I  Manddlstamni,  CeDtMlblntt  fUr   praktitchfi   Au|;enbcitkundt,   16T9,  S.   179 ;  de 
Wtcltcr,  L«  mclagfr  du  mo  UcTymftl,  ArahiirM  d'OpkUlmologie,  t.  xl.  p.  404.  »nd  cthen. 
*  Pnnait,  Trail*  d'UphUlniologli},  p.  850,  l«t  Hn*,  tt  i*^. 
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I  have  Rdopwil  it  it  Iioa  rendered  me  the  greatest  service.  But  Uie  HcUc  4 
tery,  ulrrady  known  to  Paiilus  of  ^Egina,  must  hnve  an  uliv<s«hap«i  tip  ib(j 
six  by  fuur  millimotn-j)  in  s\?a!.  Hi-au'd  to  dark  red,  it  t^houlil  be  pasa 
over  all  points  of  the  aoc,  on  the  side  of  tiie  orifice  of  the  ranalicidi  as  w| 
■8  ou  the  nitfa\  canal.  Contrary  to  expectation,  tliis  trratmiait  is  pura 
cauterizing,  nnd  not  at  all  <lestrurtive.  After  the  cauterization  tbc  fl 
IB  pluggKl  with  iodoform  gaiiKe,  wliicb  is  left  in  two  or  three  day&,  til 
wliicli  the  cavity  is  iiTi^lcdanti»p|>tically  and  filial  each  day  with  a  ph-dj 
of  gaiiM!  covered  with  a  salve  of  bii)Dxi<le  of  mercun'.  The  tuip{)urtti| 
soon  flt<>|)R,  the  iiac  cloaes  in  two  or  three  weeks,  there  is  do  more  dtsidiu| 
and  the  lacrymation  dLiapjiearB  or  tit  considerably  reduced.  To  dry  H\ 
aimplrtcly,  the  lower  e-analiciiiu«,  the  [Mirviousueas  of  which  is  of  grt 
importauee,  is  itlit  o|)cu,  and  u  Bowmiiii  prulx-,  Xo.  2  or  S,  [inruii.'d  tJiruiij 
it  a  certain  number  of  tiim«.  If  there  is  a  fistitia,  it  obliterates ;  and  in 
the  rejit-uaeh  of  Imviuj;  a  eoikspieuous  eicatr7X,  it  is  entirely  anfuandj 
Couoerning  the  re=iilta  1  can  affirm  lliat  tJicy  are  exoelleat."  I 

Variation  of  the  Modi-  of  Openifiy  the  Laerymal  Satr. — loRtead  of  opi 
ing  the  snc  through  the  slcin,  many  operators  have  done  it  through  tj 
conjunctiva,  by  splitting  tlie  cannlieiili  in  their  whole  length  and  exteodij 
the  indi^ion  up  or  down  to  make  it  sufficiently  large  not  only  for  evaai 
Hon  of  pus  and  muciis,  but  also  for  chemical  and  surgical  appticadoaa.  I 
do  not  think  that  the  o|<ening  tbrnugh  tlie  conjunctiva  haa  any  advantdj 
over  the  ojieniitg  tlmitigh  the  fikin.  Oii  the  wiitrary,  it  litidiingcrs  the  ^ 
by  pouring  tlii.'  oftun  infective  contimbt  of  the  sac  directly  over  tlie  cornfl 
The  opening  through  the  »kin  in  itiielf  U-uves  no  notable  soar,  whereas  tl 
Splitting  of  the  inner  wall  of  iJie  s&e  throngli  the  vannltculi  leaves  a  gl 
which  is  not  only  visible  but  attracts  attentioo  by  being  filled  n-itb  tesi 
Caaee  of  that  kind  which  I  bavc  aeeu  did  nut  cuconrage  me  to  nul 
attempta  iu  tliia  direction. 


I 


H.  PABTIAL  EXCISION  OP  THE  LAORYVAL  8AC, 
This  njKTalion  linn  been  recoiutnend«?d  by  Bowman,  Dwpagnet,' 
others  in  cases  of  vohiminous  niuouecle.  IJowmau  makes  a  largu  incision  \ 
tbc  anterior  wall  and  removes  a  i>ortion  of  it  Dc#iMign«t  oi»en«  tl>e  me( 
a  large  oxlenial  opening  and  removes  a  semilnnar  iwilion.  He  wits  off  wil 
«3B9ors  promiiienl  vcgetjitions.  prraiies  the  wnlh  with  a  half-sharii  spool 
injects  bichloride  of  intrcury  (ttVit)!  *^^  touchy  the  ranoous  membrane  wil 
a  cotton  [xJIrI  dipjKxI  In  a  mixture  of  plycerin  and  bichloride  of  mercni 
ilht)-  Tl''"  tnsitmcflt  IB  continued  daily  until  the  wound  is  closed  (in  d^ 
or  ten  days).  After  this  the  sac  is  syringed  out  tJu-ough  tbc  puncta.  D«( 
pagnet  re|wrts  radical  cure  iu  ibit-c  chronic  coses  where  probes  and  injoj 
tioD  had  been  of  no  ii*-.  This  ofiemt  ion  sccnu  beiicficinl  in  a  goodly  oat 
ber  of  coses,  but  has  never  found  sufBcient  cndoraonient  by  the  proftastoa 
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III.    EXTIRPATION   OF   THE  SAC. 

:is  first  (lonp  by  Platner  id  1724.    It  hag 


beoa 


I 


times 
It  la  doiK  ID  Iwu  ways, — viz.. 


This  njieration 
very  iwijular,  at  otiii-ni  severely  crilitised. 
with  an<l  wttlivnt  ojn^niiig  tlie  sac, 

(h)  With  opcuMiyMirsdc,  apjiaretitly  the  more  common  method.  The 
patii'iit  is  narcotijEfd.  The  mc  is  op«uc-<l  in  tlic  luannpr  dtiscribeil  above, 
Gtuptiitl,  and  wi]»L-d  out.  Profiuc-  Iictuunluigc  is  usual  in  this  operation, 
liut  can  be  avoided  or  rc8tn<^-t4^<l  by  ^juiritig  the  angular  artei-y  and  vein, 
pnsstng  the  ekin  against  the  bone  of  the  nose,  and  careful  wiping.  It  is 
prudent  beiure  b^inniug  the  ae[)aratton  of  the  wall  of  tiie  sac  tu  ascer- 
taiit  th(.*  jwasition  uf  the  orifices  of  the  ranalioiili,  and  e.*p«uiiily  tht-  bt-giu- 
ttiug  of  the  rmsul  «ii«il,  by  probing.  The  wull  of  the  wic  has  to  be  dis- 
sected from  the  skin  and  then  from  the  boue  by  fine  scalpels,  ^is^rs,  and 
slij^htly  curved  siiarp  or  gemi^aharp  liaiid-chisels.  The  skin  is  drawn  In 
the  side  by  clawed  retractors  or  specula.  It  is  best  to  begin  with  the 
medial  wall,  where  the  sac  i»  intiniatcly  connected  with  the  |>eriu8teiiNi,  then 
arlvanee  toward-s  the  cti|>olft  and  the  lateral  wall,  then  sepamte  tJic  sa"  fwm 
its  [KiKterior  support,  and  90  down  to  its  entrance  into  the  nasal  duct,  where 
it  should  be  otrefiilly  isolated  and  cut  close  (o  the  bone.  As  Nmn  as  the 
bleeding  has  siiffieiently  subsided,  an  oblong  sharp  curette  ia  used  to  scrape 
the  na^al  duct  down  to  its  orifice  in  the  lower  meatus. 

Tu  do  this  iijieration  t-lcanly  \s  tedious  and  diBlcult.  Ha^ieuing  and 
not  minding  the  hlerding  liiul  to  a  malting  together  nf  the  puJt^  cut- 
ting away  the  Burroinidiugs  of  tht-  sac  on  one  side  and  leaving  portions  of 
it  behind  on  another.     The  frequency  of  the  latter  conditiuti  biii^  le<l  to 

(6)  The  m^icd  of  erliyjjaUni/  Ike  aae  without  opening  it,  which,  if  it 
succeeds,  is  decidedly  to  be  prefcrrfd.  It  requires  perhaps  a  little  more 
paticuiH;  and  delicacy  than  the  other  luethwl.  The  intt^iinient  ia  divided 
layer  by  layer,  in  tlie  *«me  curvilinear  diretrtion  as  iu  the  other  method, 
until  the  antprinr  wall  of  the  sac  is  exiKised.  The  walls  of  tlie  sac  are 
separated  from  their  surroundings  as  above  drwrilxfl.  If  tiie  snc  is  not 
perforated  aecidentally,  its  contents  may  escape  through  the  divi»ion  of  the 
canoliouli,  and  they  surply  will  do  so  when  the  union  of  the  sac  with  the 
periosteum  at  its  entrance  into  the  nasal  duct  is  divided. 

As  accidatlg  (luring  (kf  ojKnUion  the  folluwiug  may  be  specially  men- 
tioned. 

(1)  InHmhition  of  ihf  ryrhnU  ami  fhr  wonml  with  thr  tonlmU  of  Mc  aoA. 
As  these  are  frequently  infective,  the  operation  should  not  be  undertaken 
when  injuries  or  ulcere  of  the  cornea  are  still  present,  unless  they  are 
infected  themselves  and  their  recovery  is  prevented  by  the  di'scharge  from 
the  lacryraal  sae.  Accidental  scratching  or  other  injury  of  tlie  cornea 
during  the  oiicratiou  must  be  tarefiilly  avoided.  Thorough  though  gentle 
sterilisation  of  the  wound  and  tlie  eoujunctival  sac  should  be  attcaded  to 
before  the  dwwing. 
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(2)  The  bieedinQ  during  tliv  operation  tt  sometimott  su  truul 
pAtienco  and  wiping  glMiild  b<^  »iip[tlonK-Dt«]  by  inrtruineatnl  «>mp 
■nil  ligation,  wtiich  nio&ll^'  u<^  be  uul)' tein]x>rarv.  The  bl««ding  W I 
to  tlic  vtoitijicathn  of  performing  the  operaUon  in  fvro  tUUn^,  iu  ibe  &nt  K 
ttplit  tliv  twc,  ■■'(■-rajie  Bwav  ikt  a>iitH)t%  and  any  depositions  and  ^rnnului'v* 
un  tlic  n-»ll  with  a  ahaiy  .^poon,  and  paoli  the  ca%'ity  with  antifi^pttr  gtuat 
for  a  (lay  or  two,  then  renrnve  tlie  jarkiiig  and  CTiiujilifte  the  uperatiia  n 
above  described. 

(3)  Leaving  pfiris  of  the  aac  Manrl,  the  most  seriotis  mistake.  vmU 
baffle  tlie  object  of  the  opei-ation  hy  {jftrtifU  r«>»oratioD  of  the  sac  and  ntsn 
of  the  suppunitina  with  its  cuiML'qiieaoes.  Such  [mrtittiis  havp  til  lub 
rcmttvcd  with  scis^^rs  or  a  dliarp  i\Mun  ht-fure  tht*  wutim)  i»  dn-wid, 

A^er-iytftlmrni  and  G)uyitf  of  fi'iiftny. — Thi-  wound  is  uoitixl  \ninf 
sutures,  covt-rul  with  stcrilin.'d  j^nxi'  nod  ootton  hrld  by  a  minpn^o 
baiida)^^.  In  from  four  lo  six  t\ay»  the  sutures  an>  lak(?n  off.  Hu&oj;  bt 
first  iiiteution,  ternilDatiiig  in  nwovery  in  from  ten  to  fburitx-u  dar^  etb 
rule.  No  «caT  conHpiouoas  in  any  way  ia  left,  nulcss  cumpltcaliootorfi)- 
tuluiis  )tni<?ag(^  with  either  indrawn  cii-atrioes  or  by|M^rJJlElf^tiv  granahtiift- 
tissue  hud  been  present  liefore.  All  thtse  vomplittttions  ghouhl.  of  oouHe; 
be  removeii  before  or  during  the  ojx'ration.  In  dyscrasifi  subjwis,  open*' 
vrbeo  (.-om  plications,  ul>o\i!  all  curtni,  arc  present,  aiippii  ration  mar  : 
the  extir|Hitioii  of  the  sac,  vrith  erk'£i{M.Oatoid  ttwelHii^fs  uf  the  lid->  aiyl  nnii 
orbital  wllulitis,  which  in  exwptioiuil  «i«'ft  may  be  followe<i  by  optic  urtv* 
atruphy;  even  di-ath  fi-om  thtttmbu-phltrbitis  and  meningitis  canw*  »\t> 
liitely  be  excluded.  Sloughing  of  the  cunim  nod  panophthalmitis  anab 
luuutiotKil  119  iHH^ible  eooM-quoooe^  of  the  o|M,'ration,  but  %hi-v  are  verr  tm. 

In^ieatiotut. — Rctirpatimi  of  the  tear-snc  \»  indicatefi  trhen  an  tmputai 
faciymal  diattuf  caa  oOwmur  not  m  tcHl  or  nd  ai  ail  bt  turoL  Tbil  ii 
the  ca«e  wttb  the  following  cnuditions : 

(1)  Lafffe  mtcooeete,  chronic  distention  of  the  stan  b\-  eero-mnooua  fiuil 

(2)  Chrouio  tacvymal Jiafula,  excepting  tlie  capillarj-  fi&tula. 
(.1)  Kibroiu  or  uaaeouA  ocdumon  of  the  natal  vaiud  witb  tiuubb 

lacrymation. 

(4)  Chronic  ^rictutr  of  Ihr  nami  diici  with  loerymatiou  niid  disduinj 
(b)  Chronio  fia^aejiMobkanorrhcea  witli  d«gcaeratioti  of  tbe  wiQi* 

the  8ac. 

(6)  Chronic  catarrhal  davrifoctfstitis  with  repeated  attacks  of  (iftili pU^ 
ffiMioUA  inftfimmtiiion. 

Kxtirjwtion  of  tlie  aae  is  as  radical  an  opemtion  as  nn  auipue 
which,  I  ivjwat,  should  not  U'  rw«irte<l  to  unless  otlier  mudfls  of  tr 
have  failed.    \  part  of  tlidBc  nio<les  of  trcotmeoi  have  t«L-c*n  deseribtil  ta^ 
previous  pi4^  (see  the  !D<lications  for  opejiiog  the  tiu-ry-iual  eac^  otc-):  ^ 
otlier  part  will  be  described  later  (nee  o[)eration<t  on  the-  nasal  duet). 

The  9iime  olject,  to  cure  a  tn)iible!iMne  and  dangnroua  lacr^'niol 
may  be  attuiiitxl  not  only  by  cxtiqution,  but  abo  hy 
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IV.  OBLITEBATIOS  OF  THE  TEAR-6AC  BY  CHEUICAL  OB  PBY6KAL, 

MEANS. 

Injection  of  tini^ure  of  iodine^  n-kicb  formerly  was  recomnu-iitUti,  acts 
bciKficiaJly  on  tlio  diseased  mucous  membmue  of  the  Bac,  but  will  in  it»clf 
not  oljlitprati-  tli(^  Mocr,  Caualic  altcalica  anil  utrong  ncith  will  dtstro)'  the 
vnlla  of  Uic  euc  And  obtik-rutc  tUc  Inttt^r,  but  their  action  ia  too  violent  and 
oftfn  (loirtrovB  inoir  tlinii  !»  iritoiidcd.  "Thf  benl  remedy  h  nitrate  of  mice  r** 
ill  aiibstauec,  «ij*s  Arlt, '  and  tbat  it  arts  well  1  oau  cotifirra  from  i»Grstonal 
experience,  "but,"  adds  Arlt,  "a  single  applicatiuii  will  not  do,"  which  I 
can  alaci  confirm. 

Trchnie. — The  sac  Is  op«ipd  by  n  Iary«  incision.  After  stoppage  of 
the  hcmorphago  tlio  wound  19  helil  opftn  by  rctmctorB,  wip^  Aty,  and 
caulc-rij-pd  frwly  with  tliR  nitrate  of  iiilver  crayon  from  the  cupola  down  to 
tlji>  bcgiuuing  of  the  na«il  duel,  Bo  tliat  no  point  of  the  aac-vrall  remains 
tiDtuiicbcd. 

Arlt  recommends  to  do  the  operation  in  two  sittitign,  of  wliitrh  I  li«trtily 
appruvt',  though  I  Lavt  nut  triwl  it.  The  blfMnling  :md  moLsture  before, 
during,  und  after  the  cautcniuitioii  Mt:  tnnibhsomc;.  Arlt  opens  the  sac 
lai^^ly,  etilltt  the  bli-oding^  and  pticki*  the  ftta  with  lint  or  a  prtveiire  sponge. 
Wlion  he  removes  the  paekingon  the  «eeond  or  tbinl  day,  be  has  a  large, 
dry  c.-)viiy  belciro  him,  an  ample  eompcn«ation  for  the  dehiy.  Ho  applies 
the  uilmie  of  silver  as  above  dedoriliti:!  and  bandages  the  eye.  Aa  aouu  as 
i-Iiar  l'>ascns,  it  Is  rt'nioved,  the  »aa  eatitiriswd  again,  and  n  new  jiliig 

^x\.  This  id  reiKflted  as  long  aa  there  are  plnoM*  of  niitoount  int^'inhmuti 
»till  covered  with  epithelium.  To  ol)litemtP  the  sic  completely  may  tnke 
«veral  weeks,  even  a  moutli  or  two.  The  treatment  is  tedioua.  but  not  par- 
ticularly unpleasant.  The  bandage  may,  after  the  second  cauterization,  be 
replaivd  by  a  single  layer  of  isinglass  plastei*.     No  coiispicuouH  scar  is  left. 

The  sac  may  be  ohlit^'rated  with  an  ulive-sbajHd  ti]i  of  the  Uiermo-  or 
gtthano-caatei-y,  uppliet]  in  the  same  way  lis  the  nitrate  of  silver  stick, 
iiiu^tly  nl»o  ro<]uinng  more  than  unc  xitting.  To  ililate  the  wound  by 
pecking  it  ibr  n  day  or  two  will  here  also  be  of  advantage. 

Reifidts. — These  ojKrations  are  more  tedious  tbau  the  extirpation,  but 
api)ear  lei«  terrible  to  the  )>atieut,  and,  no  far  as  my  exjieriencc  goes,  they 
m-»  not  80  dangerous,  Auppui-ntioii  and  orliilal  wllulitls  Ix-lng  less  frojuetit. 

Their  value  is  very  grt-flt.  A  diswt'te  (foi*  inatjiiioe,  daeryocysloblennor- 
rliipa  with  dslnla,  whieb  gives  the  strongistt  and  most  frequent  inditration) 
dangerous  to  the  vision  and,  though  i-areiy,  to  life,  but  irlcrN>me  under  all 
circumsiances,  is  eradicated,  and  leaves  nothing  but  slight  Iicryraiition  ia 
eoJd  and  wiudy  weather,  and  even  that,  if  ti-oublesome  enough,  may  be  cured 
by  removal  of  tlie  lacrymal  gland. 

Now  and  then  attenipl^  to  cure  rpiphora  and  dii^charge  by  oblileratiun 
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of  the  snc  have  fnilnl  tn  ohUtPrate  Hk  sac,  hut  h-d  to  a  nnirfa  nMtr  «^j 
factory  oomlition,  the  restoration  vi'  the  rtructurc  nnd  fiinclitin  «f  tlicHV»J 
passa^rcfi.  DLsmanvs,  who  n-a«  tlic-  gntitt.'^il  lulvuuitv  of  ublttnatioo,  an] 
that  aflcr  ocmtpletc  uhliteration  no  opiphom  is  led.  .Vrlt  avi  th 
cases  whLTL-  ublitL'nitioa  was  tned  and  do  lacrymatioD  um  Irft,  the  < 
physicul  uud  rutK.-tiouul  cxauituatiou  lud  demoustrau-d  iLir  nsterttiiiB  i 
noriiui]  (wrviuusiM-ftf  nnd  function  of  th«  orgnna.  ThU  w  cspcaally  i 
if  n  degenerated  (i«n'ollon  imil  gntnnlMing)  raiicotiii  nu^mbruc  aihr 
openioi;  of  the  ear  was  caiiUTizctl  with  the  nitrate  of  ulver  stktk,  jw  » it 
esplaina  the  remarkable  ami  vcr}'  suggestive  statement  of  l^uas,  of  vbitti 
I  have  given  a  full  Iranfibtion  above  (p.  89!>).  In  obatiiiate,  not  h 
say  desperate,  caaea  of  doa^ocyetitK  we  may  opeu  the  sac  and.  aooanfint 
to  the  cooditioD  of  the  uiucouei  memhrane,  use  the  cJiemiral  or  tbp  tlmiiut 
canter^'  with  a  view  to  tntn-  the  tlieeaoc,  or,  iu  cum  of  tiiilure,  ohlitcraicik 
sae.  Tile  fuctit  above  dcdcHlxd  wurraiit  an  exploratory  opening  of  iWnc, 
cauteriziitioii  of  the  nuioous  membrane  without  destroying  it,  oikI  WBtchiof 
the  efTeeU  If  the  iniproremeni  after  the  firet  cauterization  gi^'r9  »  a 
rcaaunable  hope  of  restoring  the  function  of  the  organ,  the  patient  my  ia 
cvu^of  suveesA  thank  u»  for  tlie  time  antl  trouble  the  trefitmetit  has  rnjoinci, 
whcrco*  in  the  other  case  we  may  let  tlie  second  and  third  coaleriatiots 
follow  the  first  at  short  Jatervahi  until  the  ohIitenitioD  i«  complete. 

(C)  OPEUATIONS  OX  THE   NABO-LACBYMAL    CANAL. 
I.   8VR1NOIKO. 

See  above,  under  "  eyriogiog  of  the  canalicuti  and  the  other  putsWl 

tear-passagcfi"  (p.  897). 
The  chief  operation  is 

It  PROBISO  OB  CATIIETESIHU  OP  TBE  LACBVMAI.  PASSAGES^ 
The  calibre  of  the  prober  haste  be  snited  to  the  dimmMoM  of  Utt  d^tp' 
ent  porta  of  the  irar-paaaaga.    These,  according  to  Pauas,  are  as  follo«:J 

HtniMbv 

DInmeurof  theup)>«rptinctum      ai 

Diumetur  of  Ihc  loirer  puncium ..,.. 

Iiungth  uf  tbu  wialiculi  froni  th*  puoota  \o  tkvir  oooiinoo  nootli  IbIo 

tho  u>o t-7 

Dinmctvr  of  the  canaticuli     , . 0.1 

Vertical  ^iftm^tn- or  iho  tcar^M IS-II 

Anti^Ri-piutiTlor  diHniet«r  of  Uie  tckr-MC .    .   ,  fi~Ci 

TninsT«rae  diameter  uf  ibe  T«aT>«M! 4-fti 

Di*iitot«r  of  the  naail  canal f 

The  canal  \'arii'«  uwortling  to  the  i^  and  size  of  the  imlividial. 
direction  of  the  aaeal  canal  has  a  threefold  our^'e,  from  above,  in  fr 
and  in,  to  down,  hack,  and  oat.     The  direction  from  in  to  outwani — i 
■nty  from  the  uiediau  plane — is  tlie  rule,  but  varies  in  diSerent  individ 
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sa^ 


Ping  sometimes  parallol  to  the  mcdinn  plsnc,  and  someCiniGs  ev«n  from 
ttbuve  inwanl.     This  deviation  is  slight  ia  aay  m^e. 

The  [>mbc9  tii  common  tine  are  thotte  of  Bowman  (Pig-  46).  Tlioy 
lire  tJircc  double  jtrobc!^;  each  hatt  a  .imall  plate  io  tho  c«iit3«,  indicalii^ 
tlie  mimhers,  nf  which  thpn-  an-  six,  varying  from  oiie-hali"  to  one  niid  a 
half  millimctre^i  in  thickjiess,  "irai^biitg  fmui  a  Giie  hair  probe  (Xo.  1) 


Fw-  4«, 


Boimiui'i  Ucrymkl  prober 

to  one  of  j^g  inch  diainftcr  (No.  6)."'  The  widths  of  those  that  are  in 
common  iisc  an-  not  fxoct,  mid  vurv  grfatly.  To  exjilorc  the  canal,  No.  3, 
equal  to  ono  millimetre,  is  tho  most  nM\i\ ;  Noe.  I  and  2  are  rather  thin, 
and  more  liable  to  make  a  fnl»e  iiassnge  than  larger  ones ;  Nos.  5  and  6 
ure  m  hrge  that  they  do  not  reatlily  pa^  through  the  passages  at  tlie  first 
cathHerizatioQ. 

The  probea  are  curved  so  (hat  the  conravity  correepondfi  to  the  side  of 
the  littk'  plutc  that  Ixiirs  the  number. 

Probing  is  difficult,  and  ouly  2^o.  1  could  be  used  if  the  punctum  is  not 
dilnt4^d.     It  may  do  fur  exploring  the  uinulieiilt,  but  nut  tlie  nuiiat  dnot. 

Tecfinw. — The  sua  being  emptied  by  pressure,  the  patient  leans  hia 
head  a^iui^t  the  eliest  of  Uie  phygtoiau,  who  stands  behind  or  sits  before 
him,  while  uii  u^istaut  Hteoilica  the  liead.  He  iitrctcliee  the  upper  (or  lower) 
lid  with  the  index- finger  of  one  hand  towards  the  outer  orbital  margin,  at 
the  fame  time  i«light!y  everting  the  edge  of  the  lid.  Holding  the  probe 
between  the  thumb  and  the  first  two  fingers  of  the  otlicr  hand,  he  intro- 
duces the  probe  firet  one  millimetre  vertically  to  the  edge  of  the  lids,  tlieu 
medially  through  the  whole  length  of  the  mnalicuhis  iuto  and  through  the 
sac  until  he  feels  the  inner  wall  of  the  latter.  Keeping  the  probe  gently 
pressed  against  the  mwe,  he  raises  it  to  a  vertiral  direction  and  thrusts 
it  downward,  sliding  over  the  medial  vraM  of  the  sue  until  it  s]i[»  into  the 
nOBiil  din-t.  He  pu«lies  the  probe  duwnward,  never  using  much  force,  in 
A  slightly  outward  direction,  until  he  feeU  another  bony  resistflnoc,  the 
floor  of  the  lower  nn^\  meatus.  The  plate,  in  an  ndtilt,  then  is  on  the 
brow,  and  the  npper  half  of  the  probe  inclines  a  little  towards  the  median 
plane  of  the  bixly.  In  some  cases  it  leans  the  other  way,  which  may  bo 
correct,  but  is  abnormal.  The  probe  is  slowly  and  gently  withdrawn  in 
from  6fWn  to  sixty  minuter. 

■  W.  n<'Wiii!>ii,  Un  llt«  Tn-'ulintnt  uf  Lutirjiual  Obatructiunti,  Bojal  LoiidDn  Opli- 
thatmlc  UMpilnl  Krpart«,  London,  18&T,  p.  10. 
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DyffCTi/Zw*,  Aecidtnltt,  and  JTtalaix*  m  Probinff.^Thfn  may  be  ill 
of  ulwtuclcst  iu  the  wny.    The  cmuaticulut!  loay  be  stricUirtd  or 
It  i»  not  tinoonimiiii  tliat  foM^  of  lli«  tniiroii^i  uicmKnuic,  L-^prcially 
diatoly  before  iJie  common  orifioe,  stop  eli«  ndvanw  of  tbo  probt,  jnS  m 
doc«  in  the  nasal  portion  of  tbe  passage,  at  the  eniranue  of  Uw  aae  ml* 
canal,  where  the  nitmiUH  membrane  is  so  viuM-ular  as  to  reecoAk 
tiBSiie.     Tbe  probe  is  rcuJily  engaged  ia  the  viddiag  struL-tunf,  vrUd> 
feels  like  »  f(4d  or  a  vaJve.     To  obviate  or  smontlt   awiiy  thr  im 
wt>  must  caret'iilly  iippii-c-iatv  ttie  least  hitiderannn,  withilrsw  the 
sliort  ilietanoL',  und  piiBb  il  on  again  in  a  di  Qcreot  dirertioOr  doio]^  ifai»  vt- 
oral  timra  until  tlie  obst^iclo  i%  OTcrfomc.     Vt'n  sliould  never  oae  niuit 
alight  or  modcnitv  fuix.'c,  lc:«t  we  tear  tbe  iiiiiL-tjiis  nicmbraDe, 
emblo  homorrlisgp,  or,  what  is  wors*!,  make  a  falac  jMsnage, — i'., 
niiK'oua  membraue,  which  here  is  iiiseparably  coouecicd  with  tbe 
Tearing  of  t)i«  mucous  membrane  aiul  falat*  jtossa^^  readily  oaii 
matJoo  of  different  d<^ree9,  acute  hard  swelling   eitltLT  diea|>|«a(iap] 
resolution  or  developing   into  aa  aleoeiu   which    pprToratcs  ti>e 
membrane  and  en)|>ti(^  into  the  oonjum-tival  mc,  or  caufw^  orbital 
whieh  in  rsR'  cai»w  ia  followed   by  optic   neuritis   and    blini 
tiooally  by  fatid  meningiti«. 

Iu  introducing  th«  probe,  wo  judge  of  its  pomtion  by  tb«  tumtnenS 
tbe  skill  at  the  inner  commi^urc;  if  it  moves  with  tlie  probe.  Iba  h 
Is  arrested  before  tlie  common  orifice  of  the  amnliculi ;  t^*  insure  its 
we  liavi;  to  withdraw  it  a  Hlile  way,  streteli  the  canaticnluii  over  it, 
ndviinco  it  agsin,  also  rotate  it>  until  it  rau*iirs  the  nasal  wall  of  tbe 
unolMtniefa-d.  On  moving  the  probe  slightly  hack  ami  forward,  thei 
no  longer  aecomjianice  the  movement. 

The  next  and  rolher  a  fn^juent  difficulty  is  the  sliding  of  the  ptuhet 
an  elevation  of  the  mucous  mcnibraite  on  the  na<ta1  wall  of  tbe  sat, 
liilling  on  the  opposite  aide,  tite  lalvral  wall,  cIuac  by  the  ori6c«  of 
nasal  duct.     Puling  the  probe  on  Just  in  tliift  placn  i^  the  most  Inqi 
eauw  of  a  fa1»c  ]»tasagc.     If  we  firel  die  n.'siit>t»iice  we  utuH  not  fonc 
probe,  but  should  dt^w  it  liaek  to  the  nisal  wall  of  the  aac  and  poA 
down  again,  with  rotatory  and  baek  or  forward  movements,  1ml  tl 
gently  sliding  over  the  nasal  wall  of  tlic  sac.    When  we  have  made  Ibaf 
five  uosucecasful  attempts,  we  should  draw  the  probe  ont,  wait  traiB  Ift 
to  thirty  minutes,  and  begin  anew.    Should  tbie  al§K>  be  unsucvet^fnt  <*« 
the  patient  go  home,  to  return  in  a  few  days.     It  is  not  mrc  thai  n*CR 
longer  before  vro  succeed.     During  the  time  we  sliould  cndi-avor  to  irHmt 
the  calibre  of  the  nuuvina  membrane  by  in^tillationa  of  niihl  ani! 
into  the  eonjiiuetival  sne  and  washing  ont  the  laorymnl 
the  repeated  trials  w«  may  iiae  fine  and  medinni-sized  probes,  bi 
thicker  ones  than  Bowman's  No.  6,  for  fear  of  rupturing  the  united  [wrti'ai 
of  tlic  cunalieiili,  which  may  lead  not  only  to  stricture  but  to  incnnUf 
closure  of  thi9  narrow  tube.     If  a  thin  probe  pa.4(K»,  we  iatiwlncc  it 
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for  »  few  (Uv»,  tltcD  every  otlier  day  ;  then  gradually  we  use  tbi<--ber  probee 
(hilt,  in  my  opinion,  which  ooiK-iirs  witb  that  of  Arlt,  Ciu^rtuuk,  and  many 
othei-?,  not  tieyond  No.  5,  or  fr)r  large  adulUi  No.  fi),  which  widen  tht  amul 
BulEciently  to  restore  and  preserve  the  normal  function  of  the  tt-ar-pas- 
BOges,  When  the  caiiul  is  suffiniiitly  widf,  tlio  prolx;  may  be  paswd  onoe 
a  month  or  at  still  longer  iut«rvals,  so  as  to  keep  the  passage  sufficieutly 
(tee  until  pernmiiciil  recovery  is  secured. 

Id  probing  ilic  bcrymoj  caua1,  as  iu  cathctmeatiou  of  the  urethra, 
iiorvoiw  Hymptumit,  siioh  as  fainting  and  epileptiform  ntlaukA,  liavo  liwn 
noti<*d.     Rorapolcli '  reiwrti*  tt-n  raws  in  which  probing  cftiispd  mydrittsJB. 

Jnifioalinns  and  Heitufts. — Probing  is  tnditated  in  tiricinm  of  thetrar' 
parages  durintj  chi-onh  end  guhactUe  inflammalory  ticffling  of  the  mucous 
ntemhran^e.  It  is  a  beneficial  adjuvant  in  tJie  treatment;  no  more.  When 
in  catarrhal  daoryocyntitis,  or  in  Uie  later  stagt's  of  dacrTF-ooystoblennorrlKea, 
tin;  swTt-tion  is  i»fiit  tip  in  theti«r-9ao,  its  removal  by  compression,  incision, 
and  syringing  isof  priiniiry  im}K)rliin<v.',  fur  it«  pit'st.'utx;  will  \tsid  (o  prolon- 
gation and  extension  of  the  infiamniation.  Probing  during  tho  aeutc  stage 
h  dangcroHs,  for  the  brittle  or  iilccrons  mufyms  memlniine,  full  of  infec- 
tive germs  during  the  aciile  intlamnintioii,  is  easily  ruptured.  Through  the 
wound  intlictcd  by  probing  the  infective  niaterial  is  carried  into  the  depth 
of  th«  tifMue  by  ihe  iiaiiiral  enrrenta  of  liquids,  and  still  more  by  syringing 
and  pre!?snrc  of  any  kind.  When,  however,  the  aeme  iti  the  inflammation  i^ 
over,  and  the  still  i-ngoi^?d  miiaiua  nicnibnme  of  the  naso-larrynial  eanal 
impedes  tlie  natural  outlet  of  the  eoutcut«  of  the  tear-sac,  judicious  probing 
is  very  benefieial.  It  will  be  s<j  in  all  stagi'?!  of  iTatarrhul  daeryoci,'«titis  when 
from  iitty  eau&e  the  engorgement  of  the  miioous  niembntne  blocks  or  narrows 
themlibiv  of  the  canal.  In  chronic  narrowing  by  cimtricial  strictui'es,  the 
cuuvcntiouul  trt'Utmeul  by  probing  ia  a  greater  trouble  to  the  patient  than 
tJie  evil.  If  it  were  I'ondiicivo  to  a  |>f-i'ninni-nt  i-ecovery,  the  patit-nt  might 
well  put  up  with  the  pain  and  nnno\*anco  it  eauiwfl,  but  thin  treatment  h  at 
best  only  iialliative. 

CONCLUSION. 
I  advigo  paticntg  with  modenite  epiphora  to  bear  it  without  probing  and 
attend  to  the  coujunctiva  aud  the  mucous  tnembrane  of  the  noee^  I  treat 
aciit«  ilineaaef*  of  the  tear-pas-tngcs  antlphlogiHtioilly  in  the  jii^t  Htage  and 
by  eaiitious  syringing  and  catheteriz-ation  in  the  snbw^nent  stages;  leave 
iueomplete  dinmie  strietun'S  alone;  treat  laen'inal  Bslulte  imd  chronic 
dacryotystobleiinorrhiva  by  ojieniug  the  trar-fiae  freely ;  jtuck  it  with 
steriliKetl  gaiis^e  for  a  day  or  two,  so  as  to  make  a  thorough  examination, 
and  if  I  find  the  mueous  mombraiio  granulating,  exuberant,  I  treat  it  with 
uitraic  of  silver  in  strong  solutions  or  with  the  fitick,  or  Berai*  and  cau- 
terize it,  trying  to  restore  its  struoturc  and  function.  Failing  in  thia 
attempt,  I  obliterate  or  extlr[mte  the  i<nc. 

■  Runpoldi,  Un*  nuovn  ouiita  Hi  midriiui,  Annsli  di  Otiftlmologtii,  vol.  si,,  1882,  p.  AIS. 
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TticrenrcuniimlKTof  modfsof  (iTfttinont  rc<>«mniei>cl«l  for  strictureftf 
the  nnsal  canal,— cutting,  forcible  tlilatntioii  with  large  probeH,  starifttati<«»| 
clectrolysiii,  etc.,  of  wbicb  some  are  etill  ou  trial ;  llie  otliers  bavc  nut  i 
vived  ilu>  trial. 

§  X.   OPERATIOMS  OX  THE  a)NTENTS,  WALLS,  AX] 
ACCESSOKV  SINUSES  OF  THE  ORBIT. 


1 


I.   EXrLOKATOKV  OPEKATIOIW. 

In  the  orbit,  m  iu  almost  every  other  field  of  eurger}',  explomtnry. 
operations  are  of  great  value.  Whether  a.  certain  intiimeeceoce  contaitui 
bloixl,  seninj,  nnicns,  |>ii*,  or  soft,  am!  c?veii  hard,  tii^ie,  is  not  always  rwMg*' 
niicable  by  iiMjH-cttloii  ati<1  jialjiation.  An  inoLiion  vvitb  a  small  p>iiatr(| 
knife,  a  broader  knife  with  the  blade  ciir\'«I  at  tbe  tip,  a  hyixxlermii)' 
needle,  a  trocar,  and  the  like,  may  I»e  found  nspful.  i 

A  «ma/i  knife,  even  a  ne«lle  or  a  probe,  may  be  inwd  to  ilctemiiue  ooti 
only  tbe  nature  but  the  extent  of  a  swelling  or  a  cavity.  For  in^D(«>|' 
there  is  a  soft  or  fluctuating  swelling  at  tlie  uiner  or  upper-inner  part  of 
the  orhit:  an  incision  with  a  sniiill  knife  will  tliacuvL-r  whether  it  v  s 
h<;niorrhagc,  uii  abscess,  a  mucocele,  a  cvfij  und  what  kind  of  cye^t,  simjite, 
fVTtm»,  wbiiM'Otii-,  or  parasitic  (cfhinocorciis,  etc,) ;  n  j>r'<f>r  will  *uj>jJeimiil 
the  diagnosis  in  exploring  tlie  walU  of  the  cyst;  further,  in  dctemiii 
whether  the  orbital  wall  is  jutoet,  or  carious,  or  jierforate*!. 

Of  particular  importance  U  tbe  inmiun  vhh  a  broader  knife.  yXanj 
tiimorB  on  the  orbital  wall.i  may  originate  in  the  cellular  tiK-^ue  of  the  tirbtt, 
the  iierioKteHm ,  the  Imne,  and  tbf*  n<'ighl}oring  cavity.  We  may  be  in  doubt 
whether  it  in  an  empyenta,  a  isarcoina,  or  even  an  ustconia.  In  peoeiraiing 
gradually  dee(x.>r,  by  first  dividing  the  iutegtmient,  then  tbe  muscle,  and  bo 
on,  uutil  tbi'  envelope  or  tbe  substance  of  the  tumor  is  plainlv  brought  to 
view,  we  can  make  the  diagiiot^is  of  tbe  tumor  and  take  tlie  furtlK-r  ^ifA 
aa-oi-dingly.  Wlimever  tbea-  is  the  Itnat  doubt  I  pmcewl  in  thin  way, 
iH-iiig  |>ri'|ini-<.'d  for  the  entire  u|x^ralion,  but  advancing  »ic|i  by  »tvp,  always 
making  sun-  what  part  U  before  mo.  Tlir8  i»  of  tlic  great<t<>t  importance 
in  tiiHiors  l«'hinil  the  eyeliall,  in  order  to  avoid  cutting  een«tivo  nentsj 
muscles,  and  the  f»ptii'  nerve,  if  they  can  l*  iiaved. 

11.  OPENING  OP  ABI4CES8E8, 
After  en'eiiwlaa,  injnrie;,  foreign  bxlioH,  opcrationa  on  the  eyeball. 
on  the  muiM'b-K,  acute  dilTuw!  or  cmnimNcrilx'd  suppuration  may  dcM 
in  thi.-  orbit.  If  tlic  «CAt  of  an  ab«ccas  is  recognized  by  the  leodemeid 
vf  one  jHirtit-idar  pWv,  by  |K>iuting  ami  Ruotnatiiig,  tbe  knife  is  ^mpl^ 
plungo<l  into  the  ahsecss-cnvtty.  ! 

If  the  mi|>pnratii>n  is  diffuiv,  or  if  a  number  of  email  abeceasm 
scattered   through    the  orbit,  exploratory    punctures   io   different    pli 
through  tbe  lidn  or  eonjinictiva  are  indit-ated.    Even  if  no  pUA  t»  evi 
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tm  in  orbitiil  tliruiiilMMii^  tlie  hiciidotLH  arc  beneficial  m  iiiilnadinj^  the  ltt«>iie. 
Ill  order  to  prnUi-t  innvn-lmil  .slriirtiiivs — fur  tiislaiHi:-,  th.-  tt-ndoit  of  tlie 
6U|tt>nor  ol>li()ue  or  tJie  nicmUraiuHm  wall  of  the  lacr^aml  !iac — inrl-niotin 
on  a  grooved  rlirrrtor  are  advisable. 


I 


I 


in.    liSTIKPATIO.V   OF  TUMOKS   OF   THE  ORBITAL  CAVmr. 

(1)  VoMular  tamors  ot-eur  in  two  varieties :  {a)  witb  trndtfined  or  ill-de- 
fined wulb.  Tilt-*-*  lire  uiet  with  iHirtk-ularly  in  ibe  anterior  jH>rii»n  of  ttic 
orltit,  nnil  nut  idfri.i|iiciitiv  tuf^'thtr  witli  |MljH-l)ral  imgiuiiiiu,  or  n  portion 
of  tlw  tiitiior  '\i*  ill  tlif  orbit,  tin-  ollur  in  tlie  V\An,  l«>lh  fi>nii«4<"«l  bv  oir-  or 
wvornl  vtisciikr  ronUor  bands.  Tli^y  an? alniwi  allotngcnilflbaixl  iiioi'eBae 
alowly.  To  treat  tlieni  with  ligatifin,  injfclhn  of  vftnguhtUng  *uft*tavce«, 
tleclroftj»ig,  gatvano-e^iusia,  and  the  like,  «  veiy  utximtinfttflor^.  The  nuly 
wftT  to  cure  them  is  by  txHrpaiioH.  This  Bhould  bodoiie  out  of  the  healthy 
stirrDundiiigs,  avnitiiu;;  cuttiiij;;  into  the  tiiiii'>r.  If  only  th*'  iitil'n'iit  and 
etfcivnt  vcfi«flfi  arc  dividiil,  wbirb  ia,  of  rourse,  uimvoidabh-,  ihir  blitiliiig 
will  not  U-  txcosaive,  for  they,  like  all  otiier  orbital  veaeelis  at*  eniall  and 
soon  stop  bleeding.  To  avoid  cutting  into  the  tumor,  and  nlso  Xti  diminish 
tbe  blt.«diiig  duriug  thp  operation,  I  have  pri'B^  a  hovn  plate  tfiroiiyh  the 
conjunctifiil  mrc  firmhj  uyahuA  the  bony  n-afl  of  the  orbif  bdtiitd  tlit  tutiior. 
Tliiti  Ua$  stTvud  uie  a  good  i)iir{>o:«i.-  in  dcnling  u-ith  tK)iiio  voijoiilnr  tuuiON  iu 
tbe  inner  part  of  tbi*  orbit  wiiieh  liad  picRxtl  tbf  liJi»  und  !4pn?iid  outride  in 
tbe  skin.  I  extirputod  tbo  orbital  itortion  from  its  |H)Nt4?nor  limit  to  ibc 
inner  ^ur&ce  of  tbe  lids,  but  did  not  attack  thp  pal|x>br»l  poilioQ  at  all. 
Then.' wa«  no  moi-e  beoiorrhage  than  in  the  exlir]>ali';'ii  of  a  fibroma.  I 
cx])t'et«l  tlie  i)id]>fbnil  portion  to  shrink  after  Itn  atl'creut  vesscln,  it*  fiipply* 
pip(«,  had  been  stopiKMl,  nnd  bo  it  did,  finidually  fading  away.  One  of 
these  patients,  on  whom  I  operated  when  she  wiis  a  fluid  of  •kvcral  tnniithn,' 
eame  to  j«e  me  in  April,  iyy7,  twt'ntj'-two  yeats  later.  She  bad  grown  a 
healthy  woman,  withont  any  oboormitj'  in  her  eyes. 

In  p«renthMl«  I  ma;  m.V  that  I  liavo  npcrurd  iiiHxnfljUy  tiao  ia  Dttior  put*  of  lb« 
■ktn,  for  Liiit»ix>e.  tn  ifap  MlangiMtoaliu  of  th*  wings  of  tbo  now  and  adjiict<nt  parti  of 
Ibc  cl)<«lc ,  nvo-inliii);  to  lliu  pri  ndple  of  dMUvyIng  thfl  ktlbrant  vtwob  I'V  inuu-rlcntlim  or 
liffBtioii  uMil  leuviiiK  tbe  i«it  alune.  Tbe  vasoular  nievi  noil  ca?«moinu  tlieu  ditftppeaied 
Vy  ihrinVngc. 

(b)  CircKmwi-ihe<(  antfimwui  are  moMJy  oii-t  with  aa  (M|wulat«l  mvcr- 
uonias  in  the  mii&cle- funnel  behind  tW  eyelmll.  Tbo>'  ore  pndjobly  ulmoet 
alt  eonpreiiitiil.  eompressing  in  tlieir  --loivgrnwlh  theMiriYMiiuIing  fouiioetive 
i\muv  into  the  fiirm  of  a  white,  tirm,  tibroii)i  rfi|tsiite.  Tbe  interior  is  made 
up  of  erevtile  tiasue.  They  neither  pnl^ite  nor  cause  increase  of  exopb- 
tfaalmu»  by  atoopliig.     Their  ditfereutial  diagnoeb  from  a  tumor  of  the 

'  Set-  n,  Knnpp,  Ou  th«  Op«»liTe  Trvtitini-iil  of  Vatculur  Tuuiort  of  thq  Eye- 
lid* nml  Ihi'  Ant(>Hi>r  Si'icniriii  t>i  iliu  Orbit,  AivIih'M  nf  t>|ihttiulm(>l<.i]^  ind  Otologj, 
vol.  V,,  1970,  pjt.  ft\A-!i2i,  niul  Arcbiv  Kit  Augptilicrilkuiidv  uiul  Ohmnhcilkunde.  Bd. 
Tl.  S.  ». 
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uptic  nen-c  or  a  retrobullinr  filironiii  will  mrcl^'  he  powiblo  U-ian  i 
pjctirpatiun.     Tliire  i^  a  Hiiall  number  of  «ioci>«t*ii]Iy  operatfO 
cavoniuiiiii^  oil  record.'     They  can  be  reiuovetl  fmm  Piitier  the  Dactlori 
t(!m|M>ml  aide.     Tliis  sbould  de|)ead  cat  the  diredioD  of  the  ext^pbtl 
tW  ivsiili  of  ]Kil)iation,  aiid  the  n>Alrictuin  of  luobilitv,  from  whidi  «ei 
infer  wWther  the  bulk  of  the  tumor  is  situiitol  niuir  to  tlie  naal  ori 
tlie  temiwml  Mde.     It  Kcents  that  thcisc  tumoni  favor  the  niuwl  fiAt  wi 
develop  mow  towonU  the  iaiicr  orbiuil  wall. 

IWJinic. — With  the  proper  pivcaiitious  and  iiuder  general 
we  open  tht  conjutK'tiva  vertically,  suppose,  on  the  iiioer  side,  betmn 
carunde  tud  llic  w)ruea,  peoetrate  deeper,  turn  the  cycbnll  temporally,  iid 
uovr  feel,  M-liioU  vrt-  did  uot  before,  tbc  cdgv  of  a  liutxl,  fibrou;'  aiaa  bcbad 
tliv  <>vc4)il1I  tJirotigli  ti)C  iuterjinl  rcc-tiL*  niiiHcle.  If  the-  tiimcrcatilxfilt 
np  nnd  don*n,  nnd  the  eyeball  is  mnch  protnidcd,  so  as  to  let  in  mamt 
with  re«»onable  probability  that  we  have  to  deal  with  a  grotirth  of  antii- 
erahle  i?i/«,  we  detach  ilie  tendon  of  the  iatemal  rectus  and  paa^  two  ainea 
through  ita  proximal  end,  the  needlee  of  which  wc  Imvo  on  the  tbni^ 
With  thew  ifarofuU  we  oan  draw  the  musele  towArda  the  now,  trfciW  du 
eyeball  lit  turned  tt>wa.rdK  the  temple  with  a  sharp  dotiblo-hook.  \it  on 
work  ivitb  a  cur^'ed  haad-cliiacl  between  wlera  and  musde  into  the  itpk„ 
down  to  the  mam  of  the  tumor,  which  on  expwiire  appears  as  a 
firm  ta&»»  with  a  i^mooth,  somewhat  bluish  surtaee.  Thi»  make:  (he 
00818  of  a  caveruoma  probable.  M'e  work  our  way  arouml  the  tumor,  \ 
carcAilly,  throiigli  the  aurroundiog  oocinective  tissue,  using  the  sctsson  i 
when  tlie  nhiwl  does  not  advance,  and  by  very  «liort  strokes.  TWa  » | 
licularly  Deof*sapy  along  the  ()0«t<Ti«>r  i^iirlare  of  the-  trelerotic.  WeoUMl 
help  cutting  the  ciliar)-  ner\-es  and  veawls,  bnt  we  want  to  spare  theti^ 
nerve,  for  the  patient  usually  has  still  moderately  gtiod  sight  and  onlji 
low  degree  of  choked  disk.  The  optic  nerve  graduallv  can  be  fell  oo  tie 
outer  side  of  the  growth.  We  work  along  the  latter  frutu  all  sides,  «l««n 
holding  the  tuslrumeais  pointed  lowarela  tbe  surfiuie  of  the  tunwr,  wnf 
away  from  it.  Tlie  growth  becomc«  more  and  more  movable ;  we  cau  tiif 
bold  of  it  u-itli  li^iig  and  strong  foixTps,  pull  it  gently  forward,  fnv  iu  p*- 
terior  surface,  and  pry  the  whole  motw  out  with  the  curved  hand-di)Ml- 
Thp  tumor  ]»  clean,  oval,  raodei-atelj'  hard.  We  look  at  the  pnpil.uil 
throw  light  on  it:  it  moves,  niakiitg  it  sure  that  tbe  optic  nerre  hu  oM 
been  cut.  After  the  iosigniticant  bleeding,  we  stitcb  tbe  teodoa  of  the  is- 
terual  rertus  t>i  the  sclerotip  as  in  an  ordinary  advnm-pment,  TheerebJl 
hub  itH  natural  {HMltion,  it  moven  in  every  direction,  and  there  a  no  di)ilo()it. 
We  cleanse  the  eye  and  examine  it  with  tlie  ojihlhalrnouoipe.  The  wofr 
tioQ  is  uis  before  the  ojxrution,  snd  the  retinal  arteries  [Md#«aie  cia  pn^ir; 
\vcare  sure  that  the  ceatnil  retinal  veeseU  have  not  btvo  iojuroL 


■  Svo  H.  Kiiupp.  A  Cttvbmoui  AngiotuR  in  t1i<'  I>of>lfa  of  tb«  Ottiit.    Rcmonl, ' 
Freaervution  of  the  Eye.     Anihivoi  of  Ophthftlmolc^y,  rol.  xzv.,  ISM,  n.  1I&, 
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Tisaal  test  givf«  vieioD  aod  field  aa  befurt;  the  u|>eration.  Tbe  eye  I0 
bandaged,  aiul  ihe  [laticnt  giK«  li>  Ih^I  ■  t\w  otiter  eve  U  also  cloi^cd,  <>j[oept 
wiien  he  eutn.  'Die  gmtioiit  tmilieii  tin  tindittiiirbM!  reouvcry,  iind  leaves  the 
btwpital  on  tlie  twelfth  day.  He  returnK  in  tlirve  monthti,  perfectly  wdl, 
the  eye  a  ehade  ditrper  in  tlie  orbit  ttiui  the  other. 

This  is  the  kind  of  opc-iuttou  we  sliouW  try  to  bring  to  a  eticcesefiil  ead. 
Yet  we  alt?  not  always  so  forninato  as  to  aocomplisli  it.  It  niay  be  possible 
to  get  tlie  tuinur  out  without  deiaehiug  the  miisele,  particularly  in  case  the 
tumor  u  to  the  tt-inponU  side,  where  tJie  lower-outer  pyrtii>n  wf  the  orbit 
givL-8  more  »|)uee  botli  to  the  [XLlfiatiiig  finger  and  tlie  iDHtrtiiuonts.  A» 
Boon  as  the  tiimor  can  be  ftlt,  the  M\y  of  the  muscle  is  dmwu  up  and  tbe 
tumor  extraetet!  tliroiiKh  the  interval  between  the  lower  and  external  reeti. 
On  tlie  other  baud,  it  may  not  be  inipoaeible  to  extirpate  the  tumor  uilbout 
mnovlDg  the  eyeball.  This  vaa  the  case  in  a  |>atieiit  of  Or.  S.  C.  Ayre8, 
of  Cindnnati,  who  suffered  frrun  the  exceedingly  mre  tumor  of  a  retro- 
bull)ar  lymphawjhmtt.  .Ayres'.s  awe  is  the  second  of  this  kind  on  reconl  ;* 
the  Hmt  In  dcacribetl  by  Forster.'  In  it»  eliniml  featiireii  and  the  fiize  and 
poeitioo  of  the  tumor  Or.  Ayrc's's  case  is  ideDtiml  with  the  case  of  bieman- 
gioma  which  1  described  and  depicted  {lot.  cif.,  vol.  xxv.  of  vlreAity*),  but 
his  waK  H  true  lyiuphangiouiu.  Dr.  Ayres  waa  kind  enough  to  ^eiid  me 
the  specimen,  and  I  could  verily  his  diagnusis  in  crvry  respect.  (Sou  the 
reft'rent*  in  my  caw,  toe.  cil.) 

(2)  Fi6>-<mta. — The  pure,  hard  fibroma  is  a  v*ry  rare  tumor  in  the 
orbit.  I  shall  in  brief  detail  one  case  T  bad  to  operate  recently.  Exoph- 
tlialmoB  with  a  secondary  direction  outward  ;  inward  mobility  restricted ; 
8iglit  and  fl.valioii  gocKl.  In  the  inner  |>ort!oxi,  deep  in  tlie  orhit,  a  liard- 
ieh  tumor  felt,  immovable  on  the  inner  orbital  vrall ;  no  paiu  on  pressure ; 
slow  grou'tii ;  nong<>^tion  of  optic  disk  ;  nONe  normal ;  probable  (but  erro- 
neoiiB)  diagnohis,  periosteal  fibrosarcoma. 

Ojiei-tUton. — Incision  along  the  whole  timer  wall  of  tlie  orbit,  through 
skin  and  ligamentiim  canthi.  Incision  made  deeper  in  an  exploratoiy 
manner  down  to  tuiuor.  Hard,  oveu,  fibrous  edge.  On  detaching  it  from 
itH  BurruuuJiugs  it  was  found  that  it  wan  not  coimected  with  tlie  pcrio»- 
tcam,  but  attac^^hitl  to  it  by  a  very  .slender  layer  of  oonnccttvc  tiasue^  tlie 
Bome  whieh  ^iirmiiiuhvl  tin-  tumor  on  all  !*ide*  and  made  it  ndliere  to  (In.- 
lacrymal  sic  nnd  TeuouV  ea|)i*iile,  out  of  which  It  could  be  dissected  and 
removed  without  wounding  any  important  structure.  The  tumor  was  oval, 
fully  two  and  a  half  centimetres  In  diameter  and  two  centimetres  in  thiek- 
ness  ;  waa  hard,  white,  aud  like  a  scjrrhuiv  The  microscopic  examination 
proved  it  to  be  a  chaiulrofibromu.  The  wound  was  closed  with  suturtR. 
Tlie  patient  stayed  iu  the  hospital  two  days,  tlie  further  treatment  being 
carried  on   by   hi»  pbywdaui      Tlitt  ca«e  «xemplificil  the  advJtiability  of 


^8.  U.  AvTCi,  American  Journal  ot  OphtbalrooloKy.  1«Q5,  p.  21. 
'  F6i»ler,  ArcliiT  fur  OphUinlmologic,  Bd.  xxW.,  2,  1878,  8.  108. 
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making  the  first  part  of  any  orbital  operation  in  an  exploraton-  taama. 
and  then  going  on  according  to  the  conditions  found.  I  prefer  to  proc«d 
in  this  way,  laying  the  tumor  bare,  and  immediately  removing  it,  instnd 
of  making  an  exploratory  puncture  with  a  small  knife  or  a  hypodermic 
needle,  or  trocar,  then  tell  the  patient  and  his  relntiong  all  about  it,  uid 
perform  the  operation  later,  if  they  still  consent.  If  I  am  reasonably  ter- 
tain  that  an  operation  should  be  done,  I  prepare  myself  for  all  the  evento- 
alities  that  I  can  foresee,  b^n  the  operation,  and  pnx«ed  with  it  in  m 
exploratory  manner,  until  I  see  my  way  clear  before  me,  but  avoiding  lU 
ditatoriness  as  far  as  I  can. 

(3)  Ihmors  of  the  Optic  Nerve. — ^These  tumors  are  not  so  rare  as  the 
fibroraas  and  the  retrobulbar  angiomas,  yet  they  are  not  of  usual  dccurrenre, 
Their  diagnosis  may  long  be  difficult  Straightforward  protmsion  of  Ae 
eye,  congestion,  optic  neuritis,  and  freedom  of  movements  are  the  rfiirf 
symptoms.  If  the  tumor  can  be  felt,  the  diagnosis  is  easier.  The  anulkr 
tumors  present  an  oval  swelling  in  the  optic  nerve,'  the  larger  ones  na 
with  a  concave  basis  on  the  posterior  part  of  the  eye.* 

If  they  are  not  very  large,  they  can  be  removed  with  preservation  of 
the  eyeball.  The  first  operation  of  that  kind  was  performed  by  myself  in 
1874.  The  tumor,  which  I  described  as  alveolar  cancer,  was  in  reditviii 
endothelioma,  a  pseudoplasm  which  was  not  yet  known  at  the  time  of  my 
publication,  I  made  an  incision  in  the  conjunctiva,  laid  the  edge  of  the 
tumor  bare,  had  the  external  rectus  draAvn  up,  isolated  the  tumor  on  all 
aides,  cut  off  the  central  end  of  the  ojitic  nerve,  detached  the  concave  basii 
of  the  tuniur  from  the  posterior  portion  of  the  sclerotic,  severed  the  optic 
nerve,  drew  the  pear-shajjed  tumor  out,  and  closed  the  wound  with  su- 
tures. Tlie  healing  was  smooth.  There  were  hemorrhages  in  the  rrtinj. 
followed  by  extensive  atropliy  of  choroid  and  retina.  The  eyeball  was  in 
proper  shajH>  at  first,  but  gradually  shrunk,  so  that  now  (I  saw  the  paiieni 
in  NovenilKT,  1 896)  it  is  completely  shrivelled  up.  Yet  the  jiatient  ha*  had 
no  complaint  ever  !<incc  the  o]>eration ;  she  is  weli,  and  there  is  no  syniptom 
of  a  lofal  or  metastatic  recurrence. 

In  the  case  of  Dr.  Gruening,  where  the  tumor,  a  myxoma,  was  much 
smaller,  the  eyeball  has  kept  its  shape. 

Laf^r!in;jf^  ciihirgcs  the  external  commissure,  detaches  the  estcrnai 
ns'tiis,  fi-cis  the  tumor  fram  all  its  connections,  draws  it  out,  and  -itiKbi- 
ttie  imi^^i'li'  to  tilt'  sclerotic  a}jsin. 

If  tlic  tiiniiir  H  hirpc  and  the  eye  totally  blind,  the  removal  of  tho  lanor 
will  ladlitiiii;  x\iv  upcratidu  very  much.     It  might  be  jmssible,  as  CVniy' 


'  Ci>riijmn>  K.  Gnu^jiini;,  Art'liivi^  nf  OphthBlmoloi;y  and  Otol*^-,  vol,  v.,  IPifi,  p-SC*- 

■'  Oiii^[iiir'-  H.   Kii:i|ip,  thUlrin.  vnl.  iv.,  1874,  ]'.  328. 

*  Liiu'riitii;!'.  !»■■  l;i  ('■■iisiTviiliiiii  'hi  i;liibe  dc  I'tei)  dims  IVitirjintiiiii  i\,~.  tiirii'-iiv  \i 
nerf  ii[itii|Ui',  Ciprii;r.^  lni[n;iiU  di'  C'liiniriik',  Piiris,  1892,  18  a  28  Avril 

'  Ckitjiv,  Klini-i'lii'  Miinnt-MiitlLT  Ciir  Augciiheilkundf,  Bd.  xii.  S.  447,  in  ihi  diiii- 
Bum  uf  II  \iu\vT  Ijy  Kiiiijip,  Ikrii-lil  di-r  c>)ihllia)iiioli)gischen  Oeseltschaft,  Hoidi-lVrc,  l^N. 
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suggests,  to  remove  a  tumor  from  th«  optic  uerve  and  preserve  sigbt.  Tlic 
tumor  mar  ori^nale  in  die  optic  nerve  elieatli,  invnde  onlv  a  part  of  it,  and 
Itavp  llic  optic  Di'rve  free. 

BraiinM'hwetg '  prnptmei  ten)]H>rarily  to  reiKCt  the  outer  orbital  wall 
occordiD^  to  KruDlein,  ia  order  to  get  Iree  aoM»«  to  the  tumor. 

The  removal  of  tumors  of  the  optic  tiL-rvo  is  u  Ix-neGdal  operation, 
most  of  tlic&e  p^iuloptflsms  being  benign,  aud  not  rcetirririg  or  extending, 
ewa  if  portions  of  the  optio  nerve  are  left  in  the  optic  canal.'  On  the 
other  hand,  I  dare  aay  that  some  patieote  of  miac  vrho  had  tbc  avrnptoioa 
of  opiic  nerve  titmor,  hut  refu.ted  tlie  operation,  liave  lieen  ulx'tc-rved  for 
.se^XTol  yent^  without  much  ehaiigp  in  tlie  exoplithalmtu  and  tiioir  general 
condition. 

(4)  Ike  rcflprfion  of  Oie  optic  nerve  {ntitrcctomy)  is  not  exactly  an  extir- 
pation of  a  tamor,  yet  tbe  method  of  operating  is  the  same.  The  incision 
may  be  made  on  the  naml  or  on  tlie  lem|>ora3  side.  Tlie  aaml  side  bos  tbe 
advantage  of  a  .tmaller  distauct  to  get  at  the  nerve ;  tlie  teiniKiml  side,  bow- 
c\-ci-,  oilers  a  frwr  field  and  an  easier  way  to  divide  tbc  ciliary  ncr\'eH.  A 
meridional  or  eriidal  ineip^iun  of  tlio  conjunctiva  in  made  W-tuTvn  the  ex- 
tnrual  nml  inferior  recti,  the  external  rectus  drawn  up-vrith  n  hook,  the  oeU 
Inlar  tissue  divided  to  get  acocEH  to  tlie  neiTe,  the  eyeball  drawn  nasally 
with  a  ^barp  double-book  as  far  aa  poef^ibte,  tbe  nerve  fleised  'with  curved 
fonv-|iA,  pulled  into  tlie  wound,  and  first  cut  as  Ikr  centrally  an  tlie  fon^epa 
can  lie  ntleanrvd,  then  eut  close  to  the  sclerotic,  and  the  pie«^  Ijetween  the 
two  cuts  pulled  niit\nml  and  exitected.  It  is,  however,  juKt  an  convenient 
first  to  sever  the  optic  nrr\'c  at  itis  entranee  into  tlie  glolie,  theti  pull  the 
piece  forward  with  Ibreeps  and  remove  as  mueh  as  is  lutt'oded.  The  eye- 
ball is  rolled  on  its  vertieal  axis  until  its  posterior  aide  is  exposed.  jUI  the 
tissues  ou  tbe  posterior  s^ment  are  tbeu  cleanly  cut  with  curved  scissors, 
espedally  tlie  ciliary  nerves  aud  tlic  blood-veseeb. 

It  i»  somewhat  ciwicr  to  resect  the  iK'rve  after  first  dividing  the  external 
rectns  miijcle,  and  stitch  it  togethier  ngoiu  when  the  optic  nerve  ia  removed 
and  the  posterior  side  of  the  sclerotic  freed  from  all  its  attachments.  The 
operation  h  sometimes  followed  by  exceeeive  hemorrhage,  which  in  its  turn 
may  bo  followed  bv  sloughing  of  tlie  ooniea  from  exposure,  on  accumit  of 
the  ensuing  high  d^t*e  of  cxophthalmus.  It  may  lie  advisable  to  remove 
the  e>'elia)l  at  vtv-v  if  the  pn>lriiding  eye  cannot  be  wiverwl  by  the  lids. 
Orl»taI  ci'llulitis  and  [Hino]>htli;iluiiti»  liave  been  oliK-rvt'd  aJU-r  neurec- 
tomy. 

ladieatioru.'—Tiiii  operation,  as  welt  as  nawotomy,  the  mere  division  of 
the  <^)tic  lK9^e  dose  to  the  sclerotic,  was  extensively  practised  fifteen  yeara 
ago  to  replace  enucleation  of  the  globe  for  preventing  or  curing  sympa^ 

>  Bmuiwcliwcig,  Die  prinari-n  Gndmrabte  dc«  SclincrTcn,  Arelilr  fttr  Opbthal- 
molo^f,  Bd.  ztzix.,  4,  S.  (9. 

*OoM|)«i*8*lxti>Ann,  Studlvn  ubcrdaa  JI^aoMrkixn  <1m  Seliawrwn,  Arcbiv  nrOpb- 
tlHilniol(^«,  Bd.  xsxix.,  4,  S.  H. 
Vat.  111.-68 
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thetic  exophthalmia.  It  has  graduallj  lo6t  favor 
reported  in  which  ej-mpathetio  ophthalmia  develc 
well  as  after  neurotomy.  Enudeatton  is  now  conai 
operation.  Neurotomy  or  neurectomy  is  still,  but  r. 
neuralgia  in  blind  but  not  disfigured  eyes,  or  in  s 
painful. 

(5)  Serous,  aUieramaUma,  and  dermoid  cyda  i 
especially  in  the  anterior  portion  of  the  orbit.  ' 
to  the  above-described  rules  of  laying  them  bart;,  t 
the  knife,  a  curved  hand-chisel,  and  scissors,  son 
director,  can  in  many  cases  be  done  without  open 
for  instance  tlie  thin-walled  echinococcus  cysts,  it 
sure,  to  open  the  bag,  liberate  its  contents,  and  i 
solution,  such  as  tincture  of  iodise,  nitrate  of  sil 
should  not  forget  that  these  orbital  cysts  are  son: 
case  of  Comwell.'  We  should,  of  course,  endeavi 
out  sacrificing  the  eye,  and  without  producing  dipl 

(6)  Encephalocele  is  a  rare  form  of  orbital  tun 
with.  It  should  be  intrusted  to  such  bands  only  ; 
gery  of  the  head. 

(7)  The  lacrymtU  gland  in  its  two  portions,  tli 
bro-eonju7ictwal,  is  not  infrequently  the  subject  < 
The  heaJihy  gland  has  been  removed  for  troublesome 
laerymation  ;  if  it  is  degenerated  into  an  adenoTna 
cancer,  its  extirpation  is  imperative.  As  with  the 
mostly  mixed  pseudoplasms. 

Technic. — (a)  Extirpation  of  (he  Orbital  Gland. 
precise  position  of  the  lacryma!  gland  in  the  uppe] 
orbital  wall,  we  shall  have  no  difficulty  in  remov 
anseflthesia  an  incision  is  made  along  the  supero- 
orbit,  deep  to  the  bone,  from  the  junction  of  the  mid 
the  upper  border  down  to  near  the  insertion  of  the 
With  retractors  the  lips  of  the  wound  are  j)arted,  I 
to  the  surface  of  the  gland,  and  the  latter  is  shell 
a  curved  haii<l-chi«^I  or  the  closed  ends  of  curved 
surface  of  the  gland  Is  first  and  easily  freed  from  t 
iipix'r  (or  lower),  then  the  external  from  tlie  bone 
upper)  from  the  conjunctiva.  The  posterior  eonni 
severed.  If  there  is  considerable  liemorrhage, 
ligated. 

(6)  Exdrpaiion  of  the  Palpebral  Lacrymal  Gkn 
thesia  the  upper  lid  is  drawn  upward  and  off  th 


'Comwell,  A  Compound  Dermoid  Cyst  of  the  Orbit,  . 
Tol.  zi.,  1882,  p.  888,  and  Archiv  fur  AugenheilkuDdc,  Bd.  i 
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looking  down,  the  exposed  palpebral  glami,  about  the  mze  of  a  hazel-nut, 
is  seized  witlj  toothed  forteps,  its  conjiinctivai  cxiver  otcieed,  and  tbe  gUn- 
dnlar  maas  diesc^ta),  which,  on  account  of  tho  softeeea  of  (he  structure  imd 
its  uneven  surlatt',  is  not  wi  tasy  as  witli  the  orbitiU  gland.  Vrt,  with  «ire 
and  pcracvcnuH*;,  it  can  well  Ix'  donf  without  sicrifiriing  thf  nonjiinctlva 
or  Ic'uviiig  puiiioDs  of  tliu  gtnnd  bftitnd.  Tbc  glnnds  aloii^  the  upper 
fornix,  of  which  the  palpebral  gland  i$  only  an  coilai^ed  portion,  are  not 
interfertii  wilh.  The  wouud  may  bo  lell  i>p«u  or  uiiitpd  witli  i-algut  or 
silk  ftutiipes  ;  the  lids  an-  dosed  ovt-r  tlitid,  and  the  t-yr  is  Iwndiip-il.  Thi' 
efferent  ducts  nf  tlio  urbital  gland  nn-  cut  and  cloMxl  by  tliis  operation. 

Rf«uJ(». — In  many  <.-a»u$  tlu?  lat-ryniation  is  reduced  to  the  normal 
gtAodnrd,  or  so  much  losscnc*!  ibut  llic  difwutiifurt  is  alinu^l  ontircly  re- 
moved. Tbia  object  is  obtaiat-d  Crwiuenlly  rtbtu  the  pul|M.-bnd  gland  alone 
is  removed ;  in  other  vtm*  the  extirpation  of  both  glaiK]i>  of  one  eye,  uud 
tn  some  tlie  extirjmtion  of  the  hwrymal  glauds  on  both  »flde«,  is*  required. 
Even  in  the  httt«r  ease  the  seei-etJon  of  tears  will  not  be  abolished  as  lonp 
as  there  is  no  atrophy  of  the  conjunctiva,  as  in  advanced  cases  of  eicatricial 
trachoma, — xerophthalmus.  This  seems  to  indicate  that  th«  secretion  of 
ihe  Iwrymal  ghtiMlii  eould  Ik'  eliminated  by  cIo«ng  up  the  tear-diiel-t. 
Betiremieiix'  has  obliterated  the  exeretory  ductH  with  tlie  galvano-iaiutej^ 
by  re]>cated  cauterization  with  the  pointed  elet^Irode. 

(8)  Puleatiny  c.rophthafmtc«  is  mostly  due  to  s  (rautnafic  aricno-ectioKt 
communication  in  the  capemous  eimis.  'Hie  main  operation  is  ligation  of  die 
common  carotid,  which  cures  oiie-eided  and  even  donbte-sidcd  ptiteating 
exophthalnms.*  This  ia  easily  underetood  if  we  liear  in  mind  tlie  cumnia- 
nioitiou  of  the  two  oivemoua  sinuses  by  the  circular  »inus  of  Ridley.  In 
Dr.  Gruening'a  case  the  bhiidaes§  in  both  (protruded)  eyi*  vnui  eiir^'sl  at  one* 
hy  the  ligation  of  one^  cummuu  earotid.  Though  this  is  nn  operation  of 
general  sui^ery  and  ncctl  not  here  be  described,  the  uphtJinlmic  eurgeon 
ebould  be  preparcil  tu  jKTtbrni  it  «t  any  time  in  case  of  dangerous  hemor- 
rhage. The  ligation  of  the  carotid  has  to  Im  done  sonjotinies  on  both  sides 
for  pulsating  exopbthalmtis  in  one  eye,  and  even  if  done  on  Imtli  sides  it  is 
by  no  means  a  sure  cure.  In  the  majority  of  caeee  the  patient  finds  maeh 
Immediate  relief,  and  the  improvement  holds  on  for  many  months,  so  tliat 
the  patient  considers  himnelf  |*rroanently  cured,  but  tlien  gradually  tlie 
bruit  in  the  head,  the  «xnphtha.lmii«.  and  tJie  enlai^ment  of  tlie  veins 
return,  ami  another  operation  i»  ncdiwarj'.  In  m^lcitol  cawK  the  eurniffl 
sloughs  from  exposure,  ami  wlieu,  arter  tlif  tem|iorary  l)enefio!al  ligation 
of  the  common  carotid,  the  veins  begin  to  fill  and  the  etiimp  to  protrude 
again,  ligation  of  the  carotid  on  the  other,  still  uualfeeted  eye  is  rather  a 


I 


'  Bcttrcmleux,  Tmlt«tniint  du  Inrtnniempnt  par  la  galnno-cHiit^riMtion  d»  (wnduits 
«xcr£t«ura  dv  lu  _(;lai]di<  iNcrviimk'  ii  I-.'ur  ^ini^rgvnce  dAQS  l«  i-til.de.«BC  «aDjoaollvAl, 
Journal  d'Oculislique  du  Nord  ik  )a  Fmiii^.  1893. 

■  Sm  Uic  reni»rk>ble  cue  uf  Dr.  B.  Gruenini;,  ArebivMorOphUuImnloKy  nnd  (HalocT, 
vol.  v.,  40, 1870,  Md  AnbirMr  Augonbeilkundcund  Ohrqnhdlkundc,  Bd.  t.,  idTO,  S.  280, 
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hazardous  umlertakiug.     In  one  mk-Ii  caar,  where,  at  m^r'  rH^iioftt,  ihp  nmam 
mrutid  liod  Im-ou,  for  a  tinio  suo«i^Ailly,  tiod  by  the  lato  Dr.  H.  B.  :widi^ 
in  Xcivcmlx-T,  1880,  itici-e  wa^t  a  rela|>6e,  the  cornt^  ^luii^liii),  ami  tbtpcl- 
eating,  wry  taunh  »wullcn  orbital  lifeue  protrixltMl  m>  r)ih-Ji  that  fnmad 
Vie  conlcni*  of  Uu  orftU  a/tiT  f.nueltatinij  M<>  t^  and  tiffiititirf  ttn  alm^ 
puiaatinff  blood-wM«ei*  til  Uie  apfx  of  the  orbil,  tlie  superior  ofJitfuMetm. 
M*b«i  ttie  orl)ital  tissue  vim  reiuovtxl  as  a  wbole,  the  ligalitiv  «u  loi- 
dentally  cut,  yet  thei'e  was  uo  bcmorrbagc,  [>n>l>ably  becau«e  tlic  Ann^  «f 
tlie  vein  was  coiupreeeed  by  its  ivtmction  into  tbe  stiperior  orbitml  beat. 
"The  lulibre  of  tbe  vesee]  H'biti  it  v/ie  cut  watt  nix  millinietrts  in  (TiuMf, 
itx  >vulU  full}-  out-  milliim-tri-  iii  ihicknet».    The  orbital  tistuc  ntimd 
furmixl   a  rounded  tumor  filty-five  by  twcuty-two   tuillimi-lrct."    {Im 
dffih,  p.  207.)     TIk'  i'x«-nt*'niti<>o  uf  iJie  tirl>it  was  <Juu4'  two  vears  dW  ikt 
li(>ntion  of  the  <K>niuioii  carotid.     The  patient  nindc  a  ffood  rcKfTciy,  ad 
showed  bennelf  eitrht  months  afti?r  iW  operation,  and   later,  with  no  t»> 
cumuce.     For  fuller  iafomiatiou  on  pulaatiog  ex<iphtlioItuiif  1  tr^ik 
rvader  to  (he  exhaustive  mouoj^rspli  of  U.  SutUer   in   Gracfi.>-SMsuxh'i 
Handbucb  der  g<>;aniniten  Aupcnbeilkunde,  lid.  vi.,  1880,  S^  i4WtiS. 

(9)  Sarcovia. — ThU  kind  uf  tuiuur  rarely  ong}uatxA  in  the  edltilv  6am 
of  the  orbit,  but  tnotdly  m  Ibc  vycbnll,  ui>uii  tbe  eyeball,  at  tbe  ocUy 
wutU,'imd  in  (Ik-  luljiux-ot  <.«v!ticM.  It  r(!*|ulrc«  e3Ctir|«tion  out  of  & 
benltliy  surrounding:!^  Wv  may  proceed  in  no  exploratory 
aooD  we  shall  be  unable  to  digtin^ni^  the  healthy  fniiu  tht-  dt$ 
tore.  Sarcoma,  tike  tbe  otlier  malignant  ^rowtlis,  bo^  mi  capsule ;  ib  i 
tnenta  invade  the  neighborhood  nilhoiit  diMY-miblc  1itii.«  of  deitM 
Its  eonsistcnoe  being  different  from,  oommoulv  gr«it4^r  than,  that  of  it 
rouodings,  ve  niuHt  lake  the  setufQ  of  loucb  as  our  giiide,  iulrudu<«  a 
sterilised  finger  into  the  wound,  and  mi  tlie  tumor  ont  nt  sumc 
from  its  limits.  The  cells  which  invade  the  neighborbiHxl  iniprr 
penetrate  also  into  the  musclex,  tbe  ooiijuuctiva,  sud  tlu^  epiivlcnl 
glandular  tissue.  Even  when  we  think  that  vie  have  taken  o  pnod  ikidi 
»ound  tisue  mrruuiidiu);  ibc  tumor,  its  i-k-uimts  iu  a  ••mall  inuntvr 
tilrvudy  pn<90ut  in  the  luljiicunt  structures,  implitntltig  them  in  ibivn 
itlruetivo  gruwtli,  wbirh  will  itoon  «huw  ibM4f  as  n  Utmt  relajwe. 

Aocordintr  to  diniini^lKd  resititances,  the  tumor  rlementtii  travi'l  ini 
fcrent  dirertiunii  through  the  loo«=e  tissue  of  the  orbit,  ]>riidii«-ing  that  i 
idly  destructive  form  which  is  represented  by  tbe  mutlipt<  aartima  «f  ' 
<Mrbit. 

Alt  tliis  shovs  that  tlie  tvmlU  t^  eiHtfdtwn  of  orttilol  Mteona 
uttrHy  unfavorable ;  even  if  ve  i:uucteat«  the  cydmll  and  remove  ibc ' 
orbitul  wntenls,  tin;  periorbita  int-lodwl,  llii.-  rvlaftt^?  mostly  folliin?  bp-ft 
u|K>n  till!  exenteration.      It  is  que»tionnble   whetlier  vrv   \ttt.t\i>o^  life 

'See  H.  Kiiapp,  Kf^lnpw  at  I'ulHiUnx  Bxu(ilitl»luiuf  oured  by  Kxiirjmtioa' 
AntvAtmni  Tarix  of  thoOrUi,  ArcLiro  oT  OpbUimJmobgy,  vol.  xU.,  Hir.  3,  p  ttl,  I 
•nd  Arohiv  rur  Augcnlioilkuade,  Bd.  siiU  S.  9T4> 
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cxlir|)atiiig  a  pnmorlliilar  orhitiil  tuai-minn ;  in  mogt  ca^es  it  looks  as  if  the 
rela]>Ht!  spread  farlher  and  grew  more  rapidly  llian  ilie  original  tumor  would 
have  done  if  lett  alone. 

Tlie  orbital  mrcomtw,  fheivfore,  ufer  only  n  vpn/  doubtful  infOeation  for 
crihimtion.  There  is  one  fljKtricM  of  tiiinor  wliich  i»  cliniaillv  fafiily  «>n- 
foniidi-d  with  tfaroomn,  and  whidi  under  tht*  raicTowt>[>i'  prt-sents  tht>  very 
piotun-  of  o  small-ofllod  ^rcoma,  but  which  is  innoc^'nt  and  sliould  nut  be 
opcratfd  on  at  all :  1  nieau  the  Itfmphovia  or  lympltailentMita.  TJio  |Kiliont6 
have  a  ^lluw  coiiiplexioii,  are  anieriiii:  and  ]>'in|ihati<-.  We  sliould  cxamino 
tiu-ir  glatKL-i,  tliclr  IdixHl  an  to  the  number  of  wliiu-  (H)q>iiwlct«,  cte.  If  tho 
patient  has  ft  nianilvsl  picture  of  Hodgkin's  disoMfi,  we  know  what  wc 
have  not  tn  dn  iitid  what  we  have  to  do,  ^)iit  nlso  on  thp  siif>pit>ion  of  the 
prcsentT  of  lymph  adenoma  we  may  treat  the  jmtient  witli  increasing  doses 
of  liquor  jKituseii  arw'uitis,  etc.  In  view  of  the  unfavorable  propiiosie  of 
the  extirpation  of  orbital  «ireoma,  we  are  wrlaiuly  jiit^tified  in  treating  the 
patient  tentatively."  I  liav(?  Ikwu  «m!Hdte<l  by  patient*!  who  had  orbital 
tumors  whirb,  showing  iiiuifr  the*  miiinj«io[HJ  ibi-  pitlnrf  of  sarcoma,  were 
pcmovt-d  with  or  witliuul  the  eyeball.  Tumor*  whioh  apfieuR-d  in  llie  otbtr 
orbit,  with  the  «mic  symptoms,  where  the  opemtion  wn.«  rofn.'»iKl,  dieap- 
pearwl  spontaneously  in  the  oours©  of  months.  During  the  la-st  years 
J  haw  made  thv  (liagnot<is  of  orbital  lyinphadenoma  in  wvenil  paticntfi ; 
thej-  rwovcrcd  eomplctcly  under  antenic  trcstmcnt. 

Tnmore  of  moderate  malignity,  fibrosircoma  aod  epithelioma,  also  thoee 
of  great  malignity,  as  gliomas  and  small-celled  sarcomas,  liiruisli  a  justi- 
fiable indication  of  the  removal  of  all  the  oontentet  of  the  aocket  of  tlie  eye 

IV.  EXENTEBATION  OR  EVISCERATIOK  OP  THE  ORBIT. 
TVcAnte. — The  outer  conmiiisunre  iif  enlai^ed  U}  the  orbital  mai^n  or 
farther,  the  lower  lid  if  pidlcd  down,  a  strong  knife,  under  guidunee  of  the 
left  forefinger,  is  ptb^ged  along  the  orbital  border  to  incise  the  sofl  parts 
.down  to  the  bone,  then  the  tiame  is  done  at  the  outer  and  up|>er  orbital 
borders,  and  last  at  the  inner,  where  the  region  of  the  laeiymal  sac  may 
be  left  until  later.  During  the  progress  of  the  operation  the  extent  of  the 
disease  will  show  its  whether  we  fihould  make  a  parfuil  or  a  (otat  remoral,  the 
periostenm  indinleil,  of  the  conti>ntHof  the  orbital  (avity.  If  thediaease  drjeit 
not  involve  the  perioKtetnn  and  the  bone,  we  may  with  knife  and  Kcissors 
take  all  the  sol)  pnrt»  out.  The  package  of  t!«f«ue  crowded  in  the  apex  of 
the  orbital  pyramid — viz.,  niusclea,  norvoa,  veeaoIa,and  the  optic  nerve — nan 
be  divided  with  a  sharp  curette  or  with  curved  seizors,  best  with  those  of 
Warlomoiit,  which  at  the  same  time  cut  and  compress  the  tissue.  At  the 
inner  wall  we  have  to  s(>are  the  laeryma!  sac.  In  many  enses  tlic  diseeHe, 
say  a  malignant  tumor,  hm  enoroaehed  upon  the  orbital  wall,  ]>erioflt«nm,  and 
bone.  This  liiu  to  he  removed.  lu  certain  cases,  say  in  multiple  son'onm 
or  glioma-relapKa  uf  children,  the  removal  must  be  radical, — namely,  a 
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Total  extMUration,  from  tlt^  b^'ginaing.  Thi>  <*nlmrgHnrnt 
bral  finurc  ind  the  splitting  of  the  6r>fi  parts,  fierioKtcum  iMliided,ila| 
the  whok'  orbital  nuufpn.  arc  dune  an  cI^M-riliefl  sbow.  Hif  pffiocMi  i 
9cni{)v(l  i><r  tlt«  booewitb  8  nb^patorr,  leavinf;  the  package  at  dieifiaM 
be  cut,  and  excrauog  f>arti«tilar  oare  in  the  regiuD  of  tbe  Cetr-ac  ll 
case  thedimisf  exteudu  tu  tliL-  u|>ti<.>  mual.  iti>  wall  and  the  ad^toeM  i 
alioiild  be  Ncnipcd  vidi  a  sbaq»  epoan.  The  blttxling  is  MKnetime*  < 
but  can  be  stnpjKKl  by  Nun]x>iiiu|<  tlu'  irtifT-wnlk-tl  otvity  wttli  aM-]itir  | 
Care  should  be  tukcti  iu  woHclug  ot  tUf  tippor  and  luiirr  valKi 
tlte  iinglt'  betwwn  Uie  two  orbital  BiKiircH,  for  in  these  looditiis  tlwl 
m  thin  Its  tu  be  easily  perforatnl  mid  c^iidier]. 

If  ialct^  of  diaCB9«d  tisme  are  hd,  eBpet;ially  aAer  partial  < 
thev'  dtould  be  <<arefully  reiitov«d  M'ith  scalpels  or  ;tliaqt  clii.-x-U. 

Wli^n  all  tlie  diseased  paru  are  rL>muvi-d  and  the  hleedingii! 
llie  skin-woimd  at  the  mUtT  auillms  is  tiuited  by  siitaivs,  the  mrilj  i 
with  sterilized  pmax;,  ajid  itn-  vye  ki-pl  vluocd  with  a  bandage  fer 
three  days,  even  lon^^.     As  soou,  buwvvcr,  as  there  is  ooxiog  or  tbr  I 
odur  from  tho  wound,  the  dressing  '^loiild  be  L'hanged  daily  art 
day  until  titv  wuuud  baa  healed  by  granulatiou. 

About  iweuty  years  i^  aotae  sui^eoos,  especially  the  Ei^ltsb,  to  i 
to  destroy  all  vc:4tig«^  of  malij^aiit  disease,  not   only  rcmovMl 
tciim,  biit  pai)cr«d  ths  dwnided  wall  with  zinc -chloride  paste 
linen.     In  a  case  where  Ijivfjain  used  this  trpatnu-nt  for 
the  whole  neeeuus  orbit  rxfuliaKxl  and  was  drawn  out  iu  onu  piur.' 

The  iiulicatimtti,  as  stated  at  the  bf.^iimit^,  ootuust  in  the  ntiwnl  J 
mahgnant  di^^ase  in  despcr&t«  cams. 

RetuJlx. — Though  wc  caoDOt  expwt  to  cure  itiich  discAMit,  the 
from  aiiHcring,  olfen-sivo  dia-liarpe,  aixl  hideous  dcfiirmity  if-  often  ml 
to  Mnrrsiiit  thv  oiKTUtiori.     In  sonw  lu-^o*  it  iiiiiy  prolong  life,  in 
auy  shortfQ  it.    The  O[>orncion,  if  corrcetly  pcrfornK<d,  under  care^  i 
and  antiseptic  prccatitiom,  is  not  dangeroaB  in  itself. 

T.  THE    TEMPOUAHY     OfiTMlPLAUTIC     KEKl-XTlDK    OF    THE    OtTTBH   W. 
OF  THE  ORBIT  TO  EXPOSE  THE  DEPTH  OF  THE  ORBtTAL.  CAVfTt 


r»  1886  W.  Wagner'  rwomracndcd  the  toin|M>rary  resection  of  a 
shajHKl  piM«  of  tlio  oilier  orbittd  wall  for  tlie  rr-niuvnl   «f  foreign  Iw 
turaoffi,  etc.,  in  the  dopth  of  the  orbit. 

In  1887  KrOnlein'  pnblished  a  very  instructive  case  of  renumil 


'  (^obsl  thMi  6alller,  in  Arll'it  OpcnttonH  on  the  'Syv,  Otweh-Smtrutitck, 
ivr  gCHmmtoD  AueeatuJlkiiriilr,  HA.  Hi.  &.  4M,  ftRn  Hu)k«,  in  TnnMMtluu 
Patholngiok]  Society  of  Lon<]<:>n,  1^7.  |>  S38. 

■  W.   T^Ainitr,    Di«    BchitndlunK   d«r   comptkirten    Sch*dcl(k«ctureai    YM 
Samitilung  klinUchcr  Vortiige,  Nn.  StTl  und  272.  Linipxiic  (ivpriniK  S,  «8. 

•  Kroalcin,  Zur  PMholcffie  otiJ  «pi-i*U»oo  nrhniidlunt;  dw  IhnniaMlcjrtten  dnrfk 
Bdtnige  xur  klliiiwhon  Cbinir|:le,  Bd.  iv.,  1,  TillHagrai,  1887. 
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Ditcopluuc  rcMctioD  or  oui«r  orbital  wall. 
ojicrnUniij 


{KrOntotn't 


dumb-bell-sbaped  (s>ce$-i/sar,kar4ir/)  dnmoid  cyttt  of  the  orbit  by  the  nbove- 
iiifiitiouwi  uix-ration,  which  sinc'c  then  has  been  repeatedly  practiged. 

Tivhnic. — A  eurvtd  incision  (see  Fig.  47, «,  «)  is  made  ti-oni  the  tem- 
ple over  the  iipper^outer  part  t>f  the  orbital  margin  through  the  skin  va 
the   misal   side  uf  tlie   iiut«T 

orbilnl  inni^iii,  curving  baL-k  Vm.  47. 

into  the  temjile  abo\-e  thu 
zygomatic  bone.  The  inci- 
sion is  carried  down  to  the 
bone  alimg  tlit-  outer  orbital 
margin.  Tlie  |MTiost«um  nn 
the  inner  surface  of  the  onter 
orbitid  \vull  ']»  di-tuehcti  nitli 
a  T&Hpatory  ns  far  a»  ihe 
antmor  end  of  the  lower  or- 
bital figure,  into  which  a 
Hhar(i-]>ointed  probe  is  in- 
serted to  serve  as  a  kndmnrk. 
A  wedge-8lm|)wl  pietv  {a,  it\ 
fl*)  is  uovv  ai'parattxl  from  the 
outer  bony  wail  "f  the  orbit 
by  chiselling  from  the  up|>or 
end  of  the  margin  obliquely  down  (a,  o')  to  the  inferior  orbital  fissure, 
and  then  horizoutallv  from  the  lower  end  of  the  margin  of  the  outer 
bony  wall  (n*)  to  the  anterior  end  of  tlie  inferior  orbitiil  fiiwure.  The 
chiselling  is  not  eaay,  for  the  bone  in  hard,  rendily  iiplintent,  un<I  in  thieic 
and  iirm  at  the  lower  end  of  the  outer  orbital  wall.  A  flat,  rtharp  chisel 
ehuiild  bo  uavd,  wurkiug  with  (;mtle  hanimeriiig  into  tlie  Ixmc  with  itH 
corner,  not  with  the  wln)le  sliarji  ixlgi-,  wbirli  niiglit  )>pl!iiler  tlie  Ixjne.  The 
piece  of  bone  thus  circitni!)<^ilK>d  i.^  about  three  centimetres  Ijigh  and  from 
three  to  four  rpntiniel  res  long.  It  rpmaias  in  coDtaetwilh  all  the  soft  |Kirta 
on  its  edge  and  outer  surliice,  w*hicli  are  .Hubecrviest  to  it«  nutritiou.  If  the 
periosteuin  which  lines  the  inner  surface  of  the  outer  wall  is  not  discused, 
it  has  only  to  be  Aplit  to  espniae  the  posterior  }>ai-t  of  the  orbital  cavity, 
o{H>rQlions  in  which  ran  then  Iwf  iwrformed  with  greater  precision  and  more 
ea?e  than  if  the  oiil«r  <.>rbttul  muII  hud  been  lull  iu  jioiiition. 

When  thv  ojieratlon  on  tlic  conlcnt^^  of  the  orbit  \s  eoinpli'ted  and  the 
homorrhage  3top{»etl,  the  displiuv<i  bone  i.**  turned  hark  into  ibi  plaee,  and 
tbe  periosteum  united  with  cilgut  and  tite  skin  with  silk  sutures.  A  euni- 
preeeive  bandage  and  rest  seciur  immobility  and  smooth  healing  of  tbe 
iem]inrarily  resected  bone.  It  is  ueeleas  to  say  that  rigorous  aaepsis  and 
neat  ojH'rating  are  alisoUitely  neceasary,  for  the  operati%'e  procedure  is  wearU 
Kome,  r«ulily  leading  to  hruiMug  of  tbe  jieriusteum.  and  other  >uA\  [«rts, 
eplintmng  of  the  bouL-,  and  infiltruti'ni  of  the  siirrouudiug  tissue.  I  have 
doue  the  operation  once  only,  and  would  in  future  omit  putting  a  »iiarp 
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pro()e  lui  a  landmark,  into  i\w  (MX'liidiafr  meinhiunr  of  the  lower  tfUal 
fiji&iirc.  Thv  probe  lao  be  dispeosed  ffitb,  and^  witbotit  aflordtBg  a  «&■ 
cient  vompi-ii^tion,  it  tipeiu  a  door  Uimugli  whtcli  tbe  wonnd-secKd* 
ponetr&t««  into  tli«  ftpiienit-masillary  tbeaa. 

KrOnl^in's  npenitiim  m  imliaited: 

For  ihe  reinovul  ul'  iuiii<>n>,  furci^  b«Hlio8,  euiJ  nil  raliuiacti 
ftoiitcrior  part  of  tJio  orbit  tliat  offer  a  rvnsunnbU!  cluuioo  of  bang  nouin^ 
witli»i)t  sacrificiDg  tlto  cyi"  or  injtirinj;  iiny  jwirt  that  U  eSBOlial  tai  At 
intrgrity  of  vmual  fimction.  Though  I  have  Hutxieedfid  in  removu^  dii|h 
Hcfitol  tiimore  aud  preserN'ed  tltc  or{;aa  »iid  luuctioii  uf  tbe  «ye  inlBn,  1 
arknuwlnl^'  tlic  advantage  of  a  molbod,  no  ui^eriit  in  geacral  jurfrm.tn 
vrbioli  tbctt-  operations  can  be  done  vt-itb  greater  eoM;  aud  mxnFat!y  and  ib 
soiDp  safety. 

The  experience  with  tbie  upcmtlou,'  im  far  as  I  am  informed,  is  «dll  in 
liniitcil  to  form  a  de  Jactu  JtidgnuMit  of  itjt  pttesibililies  and  outit*.  It 
appears  to  bo  a  step  in  tlic  advance  of  eye-snrgorj'.  I  know  that  t  arpm 
iised  it  witli  eoniplete  sucoesB  for  the  removal  of  a  atuali  tunior  in  tbe  uo^ 
nntrrior  jinrt  uf  the  orbit;  tJie  case  I  ueed  it  in  wait  uiiiavarable  fron 
nutun:,  a  r(-]»|L4('  of  a  sarcoma  of  tbe  lacrymal  glau<]. 


\ 


Tt.  OPEILVTIOK   FOR  CARIES  OP  THB   WALLA   OF  THE  OBSIT. 

The  taaitg  of  the  orbit  are  not  rBrcly  the  teat  of  cariet,  wbicfa  if  M 
aU>ne  onds  iu  mure  or  less  exteimve  dnttruction  nud  cxfoltatiun  ofonmd 
bonc'  and  HubiNX|ueat  dtiformity  from  indrawn  scars.  It  in  nioetly  UKtvitl 
in  cbildreti  of  iwrofuloiis  habitus,  wtni^h  in  the  majority  of  casta  ■■■» 
tiheraUom  di»ea»t.  The  operative  theatjient  consist*  in  the  rmad 
of  all  the  carimu  and  tircrocnf  partt  with  knife,  chisel,  and  sharp  ifan 
Blcftharo^aOic  optrationa  are  frequently  required  latiT. 


VU.  0PBBATIOS8    FOB    BARCOMA8    OT    THE    ORBITAL    WALLS   ASP 
KEIOUBOBINQ  CAVITIES. 

Thew  diseuea  are  aiuong  ttif  most  dangeroun  that  befall  the 
organ.     In  thdr  cllniotl  and  puthologiuU  aiipcctit  Ihcy  ore  so  mnclil 
tbat  their  trcntiiifiit  should  not  be  deecrilml  in  differeai  plaocB. 
tion,  as  we  have  seen,  is  the  operation  for  tlie  eartmiia»  wbi«4t  dp\rk 
the  orbit.     Those  on  the  oriiiial  walU  are  luoetly  of  jK-riostcat  or 
osteoperiosteal  origin,  freqnt'ntly  enclosing  osseous  spicule.     Tber 
more  or  less  rapidly,  and  terminate  Gually  by  expaoiiiiou  utul  ext 

■  Bnun*ohwH|;,  IM«  primuen  GiwdiwAlitc  dM  ScbnerttCD,  ArvluT  lltr  ' 
gi«,  1803,  B<L  xixis.,  4.  S.  1.    Srhn-ilwr,  ITotipr  (Mt(op]asUMbc<  0|»>niUuooa  i 
Orbttwlwaixl,   11.  JnhnMl'nricht  'W  SchrriWivliPn  AugenbvlUmtnll.  tt'n 
■uwiu  Berictit  uli? r  wliic  ThAtiskvit  in  den  Jaluen  IBM  u.  189U.  M  ■ 

"W.  Kling«lh6fer,  Eino  (l»rv-Vi  t<'mpAT»re  BetectiAB  der  Iumttd    < 
Orbttalcyttv,    AivM*  tat  Aug«nlifdlkuitd«,  Bd.  aixr.  6.  SO,  and   Anitiiw  oi 
BuHujiy,  JHiJuarj?.  189B,  toI.  xxTil.  p  2&. 
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rather  tban  t>v  metaslaees.  Tbcrc  is  do  other  trcntnii-nt  tban  thwough  and 
mrli/  remoral,  btit  tlio  |>roga<)sis  is  so  bad  Ihnt  in  iRaRyfflM>e  we  may  wdl 
iib»Ukiu  fruoi  any  operative  iiilerreivnce.  Tliis  refers  t«|K.t'ially  to  tbe  soft 
«an.-viuiu  of  cIi'MIiixkI,  which  alier  the  moAt  radical  removal  i-eciir  in  aaliort 
tiiiR-.  Ill  luliitt^  the  prognottii'  in  U'fts  gkiomy,  aii<l  tlic.re  arc  cxa>j)tioiial  caw^ 
in  which,  ns  in  intra-ociilar  KitrrnmaK,  there  is  no  recurrence,  at  lpnt>t  ftir 
many  yeara.  One  case — a  muii  of  almiit  tliirty-threo  years — In  ray  own 
practice  prtwnt«il  n  lai^e  Hirroma  on  the  miter  wall  whicli  had  caused  cuii- 
siJerahle  exophthalmtiM  »ud  cnoroitchMl  ujwd  tlic  external  rcettis  muHet?.  I 
removwl  it  radically,  taking  away  the  iwriostcum,  scraiwd  the  bone  thor- 
oughly, (Hii  utV  nil  .-^utl  tissue  in  the  outer  half  uf  the  orbits  including  the 
cxlcnml  rectus,  dcuiidiiig  the  outer  half  <if  the  si'len)ttc.  The  recovery  wus 
imdii^turbctl  ;  fJio  eyc^ll  was  immovably  uniu-d  to  the  outer  wall,  but  when 
laat  Men,  whieii  was  aboat  tea  years  aft«r  the  operation,  it  had  not  lost  its 
shape.  The  tuirroetcopic  examination  showed  the  Fitriictiirr  of  a  Hnrroma, 
The  case  is  ho  exceptional  in  my  experi^ence  Uiat  I  am  inclined  to  believe 
tliat  the  tumor  originated  in  the  lacrymal  gland,  the  tumors  of  which  aflbrd 
a  better  prognosis  thuii  the  sarcvmas  developing  iu  the  ti&suee  or  tlie  walls 
of  the  orbit. 

Still  worse  ai-e  the  wrwmas  origtoatiiig  in  the  nrlg)ihoring  («vitic*  niiJ 
extending  into  the  orbit.  Before  they  eneroacli  upon  the  orbit  tlioy  have 
raore  or  less  filled  the  adjacent  sinuses,  so  that  we  find  them  in  the  eth- 
moidal, frontal,  und  spbenoi<lul  ravities,  an<l  in  tlie  nawil  ]>a««>ge»  and  the 
iia8o- pharyngeal  space.  I  have  once  been  requested,  and  was  obliged  to 
eonfient,  to  operate  in  ouch  a  caae  on  which  ten  previous  ojierations  had 
Ix-eii  made.  The  growtli  filled  the  orbitui  i«vity,  the  uaeal  jiassogi's,  and 
the  rrtropliaryngtal  f*i«iee  so  extensively  tliat  tlie  pcitient  bad  great  difBctilty 
in  hreiitliing,  and  was  in  thmger  of  BufTocatiou,  I  rciiiovcd  nil  the  obstruc- 
tion, cleansing  thu  wullit  of  the  cavities  with  »  sharp  J<[Kion,  There  wjis  no 
dangerous  hemorrhage,  aud  tlic  patient  lived  thirteen  monthB  longer.  He 
uaa  a  man  of  sixty  years  of  age. 

Still  more  distrcAaing  are,  as  I  have  eaid,  tli«  earcomatcflJienetijhbormg 
»iiitu>r»  in  i-hif/lmt.  They  cati»e  cxophtlialmus  with  such  rapidity  tliat  on 
seeing  it  for  the  firrt  time  wo  naturally  think  of  an  inflaminaU)r}',  at  Iea.it 
circulatory,  affeetion  in  the  orbit.  Yet  there  in  no  ]mn,  no  fe%'er  worth 
speaking  of,  and  no  Imrdne^  or  circuraBcribed  resistance  felt  anywhere.  In 
a  few  days,  however,  or  somewhat  longer,  while  the  protrusion  of  the  globe 
has  prDgressed,  a  distinct  swelling  is  felt  in  llie  depth  of  the  orbit  on  tlie 
na.»al  side.  lean  explain  tlii«  sudden  upjxiiniuce  and  nipid  growtli  of 
orbital  snreomaa  only  by  suppoHing  tlmt  tliey  develop  iu  one  of  tlic  netgli- 
iKiring  einu^'s,  eap«-eittlly  Ibc  clbtiiDidal,  fill  them  coinph-li-ly,  are  com- 
pressed by  the  unyielding  bony  wu!].-*,  nnd  when  thean  are  ivrfomted  the 
compretsKd  tunior-ma<we»  inviule  the  Ioo%  orbital  lisnuc  and  exjiand  in  it 
with  astonishing  rapidity. 

A  girl  of  two  yeara  %vbo  presented  these  B^'mptoma  typically  was  oper- 


L 


922 


OPERATION*R  USDAIXV   PERFORMED   IN   EYE-eCIUEBT. 


ntr<\  on  by  mo  Uiive  y&in  o^.     I  Iwg  to  reytort  her  case,  as  h  i 
the  wUulv  gruup  not  only  in  its  c]ioi<^  foituree,  but  also  id  the  nmaer  i 
extent  of  the  operation*  poanible  in  auth  cases.     The  child  had  oodistnst 
breathing,  and  no  |:articular  oWtructioQ  of  eitber  uofitril  was 
The  exophtiinlmiLs  w&a  on  tli«  left  iude.     As  mmiu  as  X  felt  tht 
ftdvised  llic  operation,  and  (KTfonucd  it  the  next  day.     I  pr 
exploratory  way,  thinking  tluu  un  ctupyenu  miglit  bv  pmral.    Saoa 
lH>nl«r  of  (he  fleshy  Bubt'tuncc  \vn»  r>.-uohotl,  mid   thi.-  [>«oud<^laHn 
with  sc'istwrfi  and  tlie  orbital  wall  scraped  with  a  slmrp  spooa. 
no  notictahle  defect  in  the  wall.     Recovery  was  rapid. 

A  liKul  relaitse,  which  in  about  two  months  had  made  it3  aitpearaoFei 
pii«lK<l  lliot-yMmll  i<ir\^'an),wafl3omewIiat  later, during  my  ah[settc<>  in  Eu 
operated  on  with  removid  of  the  «yehaU  by  my  ai^socinti',  Dr.  R.  O. 
This  was  venr'  mkui  fblluwr<l  by  anothiv  rflajKe,  and,  as  the  very  iotellij 
and  reasonable  parentd  were  informed  of  the  iuciimbUity  of  the  <lis 
further  operating,  Dr.  Cok-y  was  asked  to  try  the  treauuent  widi  uua 
Hftiu  tO'Xine  of  ertfrnpetas.     During  the  firet  weeks  this  treutmenti 
stop  the  growth  of  llic  iMeudoplasm,  but  it  sood  proved  to  be  a ' 

Wli«n  I  Klunied  tn>m  Uumpe  and  mw  l]i«  vbilil  ag'^iii,  Uie  orbti  wis  aa 
and  ftlto  tba  loft  noiiril  anil  loft  chuana  wtK  olxlnicud.      Bdtift  atkod  for  my  i 
hud  lu  di-cluv  to  the  pnrenu  that  I  citiuidcivd  thc^  diw«Be  uf  tbcir  child 
itnj  maani  uuw  ktinwn.    They  Mid,  ■*  Wbat  will  b«oonie  of  Ui«  nhJId  if  oMi 
ngun  V ' — "  '  Tlia  tiinior  will  «ontiau»  growing,  »1ou){b  on  tho  (urfacc,  hut  itxt««J  til 
depth." '•—"  Will  llw  clUld  bi'dUflgurea  and  buITw  iiiudif— •"  Tli«»e  toown  til 
progKes  prMent  a  Mddcaini;  upMt  and  omit  a  naiUMtliti;  Mcratlon.     Th«yttaun 
by  «xlMUBti(in  of  Iba  (yntcm  or  inroWonKiiit  or  an  important  oi^d.*  " — " 
tbo  rcoult  if  jou  oparate  on  the  child  agnin?  "— "<  If  I  remon  tht-  matlL 
M  r«di(t>)l.v  u  Kur^iRal  ntt  p«rmita,  th«  child  will  not  uiRcr  frotn  tli«  -woumI,  1 
cMe  wUl  vouUduo  it«  pmgrau  Into  ibc  akult,  and  th«  child  vlll  die  fhiiu  < 
tbe  brnlii.'"— "  Undnr^niat  suflbring T"— "  '  Probably  irith  bo  anffarttiKat  tU."* 

Xft^r  a  aliurt  conaultiilioD  in  a  ncighbotinf;  toom,  the  Cttbcr  r«Uim«d,  cajiag, ' 
the  child  cannot  be  aavud,  we  bare  concliukd  bi  tpnro  H  all  the  luQiarliii  we  caa. 
roqucat  you  lo  oporatc  on  it," 

Uadar  adwr-uarcoaia  I  rciiiQTad  Ibe  growib  Stom  tb«  orbit  and  a4{ac«U  canlkii 
carelUlly  cbiielled  awaj  th«  B4Jaoent  bone.    Th«  orblUl  cavitjr  wu  conoMtad  ad 
wlib  the  iiiMu-phMyngMl  iipaM  *nd  the  ipheaoldal  aioM.  but  alio  with  lbs  cnniil  *vt^- 
The  bonw  uf  the  ajkx  i>t  th«  orbit  were  vUielkd  and  tctap«d  nwa.v.     Tonidi  th«  til 
of  th«  openition  thf  oavt'ruoui  liiim  wa«  ft««ljr  vxpoMNj,     It  bud  bRoltby  wall*, 
}iul*at«(],  aod  fdt  «oft,     Tlie  wound  wat  tampon«d  viih  uspptic  gaux«,  aa  In  mdical  i 
tioiia  In  iniutoid  empyema  coioplloated  with  epidural  ahtvci*.      Tkara  waa  iiNOMif  I 
r«>ictlun  nftrr  the  w{t*nition.     TMnpomnin!,  100°  to  lOi"  F.     The  child  wu  comekiBl,  Mi 
aiidalejil  well.     On  the  twvinhday  ihe  booama  sopoiow,  and  in  twvutj-  ruur  hiicm 
away  without  a  Urusglo.     Autopsy  waa  nut  p«nniit«d. 


Vni.    OPERATIOKS    FOB   OSSEOTTS    OR0WTI18    IS    THE    ORBIT  Al!t»   HI 

DOBINO  CAVITIBS. 

The  exoiiloe^«  sf/u-ttng  from  ihe  interna/  mrfa<x  of  the  orbU  are 
round  and  nodular,  covcretl  with  |)erio6teum,  and  give  no  trtxib 
than  by  compression  and  digplacemeut  of  the  eyeball  and  other 
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c»]xt;inll/  tlit  optic  nerve.  Tliej-  nre  mostly-  of  verj-  slow  growtb,  may 
become  Biatiunary.  arc  nf  rare  ixxnirreiKr-,  and  ^I'ldoiu  of  large  «kc.  If 
they  givo  li-oiible  they  should  be  removed.  The  methnd  is  that  of  chigelling 
them  otT  from  their  baae,  not  attacking  them  from  the  siir&ce  or  chiselling 
or  aawing  them  off  pieoemeal.  The  drills  and  saws  moved  by  dental  engiiiea 
or  electro-mntors  are  no  more  expedient  than  the  cbi^el.  At  the  base  of 
these  growtliii  the  supporting  bone  from  which  tbey  spring  w,  aa  a  rule, 
Boinewliul  «ii»«:lhni3  urid  oaly  uf  uwxierate  deasity,  yielding  wull  t«  the 
chtscl  ;  wluT«w  the  Biibstance  of  the  growth  Is  most  cociipoct,  llic  growth 
ehurueoiis,  huni  like  a  billiard-ball.  If  the  growth  is  small,  tiio  operation 
may  be  begun  by  incising  and  stripping  off  the  |>eriostouiu  with  a  raspatorj*. 
If  the  growth  is  larger,  a  part  of  the  iieriostt'iini  at  the  ci-est  may  be  left, 
but  the  remainder  should  be  Htrijtped  back  with  a  raitjntory  so  as  to  iree 
the  base.  The  ohiaelling  should  be  done  with  a  flat  chisel  witli  light 
stroke^:,  and  so  that  only  tlie  corner  of  ilie  chisel  attacks  tlie  growth, — all 
this  to  pn'vcnt  splintering  vC  the  orbital  wall.  Tlitn;  ia  no  hemorrhage  to 
be  feared,  and  the  bcaliug  is  mofstly  without  rcuctioa,  evoo  If  a  neighboring 
cavity  dioiild  have  bvvu  upi.'ni-<I.  A  considerable  number  of  successful 
operations  of  this  kind  are  on  record. 

This  19  not  the  case  with  the  exoetoscs  of  On  neigliiioririg  cavUies,  of  which 
the  j'roalal  Mmwta  Jtimith  the  largatt  cmdittgerd.  They  may  have  a  small 
poditle,  which  can  easily  be  severed  friun  the  base,  and  it  is  not  very  rare 
that  separation  from  its  bnse  oceurs  sjHintaneously,  leaving  the  tumor  louiie 
in  the  cavity.  Others  are  .■KHMJIe, — i.e.,  adhere  with  a  broad  base  to  the 
wall,(.>r  in  the  frontal  sinuses  to  the  bony  septum lictwecn  the  right  and  the 
left  sinus.  They  ai'e  nodular,  covered  with  mostly  thicltene^l  periuHteiim, 
grow  wlowly,  but  up  to  a  eei-tain  point  stawlily,  [lerfomtc  the  adjacont  walls, 
the  orbital,  the  glabella,  and  the  (xisterior  wall,  prajeetiugad  large  tumors  into 
the  luUerior  fossa  of  the  brain.  Tbvir  diffei-eutial  diagnosis  is  not  always 
eaay.  They  project  in  the  inner-iip])er  corner  of  the  orlnt,  feel  liard,  yet  no 
more  than  certain  enipyenin.4  whieb  expand  the  orbital  wall  of  the  .sinus. 
Even  the  hanler  iwrroma^  niny  present  the  same  refiistaiitie  and  the  same 
nodular  surface  on  palpation.  The  osteomas  oecur  in  two  vnrictieSi  tbe 
one  with  a  thin  sljell  and  cauecllous  interior,  the  otlier  compact,  Ivoiy-like, 
throughout.  The  neigbburiiig  bone  is  tliiokened  iu  some  cnses  (illustrated 
with  a  good  drawing  by  Pauas,  Traitf-,  p.  -120)^  in  oIIhts  it  is  corroded  and 
thinned,  fiipsides  the  local  symptoms,  tberx^  is  not  iufrcquenily  hredaclic, 
depreMion,  or  Irritability,  or  we  liiid  outbreaks  ()f  severe  cerebral  di!*f)rder, 
occurring  inneuteallncks,  wliieii  in  a  ease  of  mine  were  diagnosed  asty|dioid. 
These  sj-raptoms,  in  the  presence  of  a  tumor  at  thereof  or  inner-upper  corner 
of  the  orbit,  are,  it  seems,  a  sure  sign  of  penetration  into  the  cranial  cavity. 
Thirty  years  ago,  Paget  and  others  considered  those  tumors  as  beyond  tbe 
reach  of  art,  and  even  Berlin'  found  the  iiital  termination  of  operative 

■  R.  Berlin,  GrB«re-3MiitniMli,  Hniidbucb  dcr  goftmmMn  Augonlieilkunde,  Bd.  vi. 
8.726. 
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uttvRijits  Hu  rn^itictit  that  lie  dcdared  these  growths  to  be  a  noE  mt  Infn, 
If  lofl  nlone  tlK'V  may  ri?mnin  fltationarv,  or  may  end  fatallv*  hr  m«iiiipii^ 
the  g^rms  entering;  frotu  the  siniiR  into  the  vranml  ntvity.  Thii  ud  dt 
(lifliruUips  nf  an  o]>eratioR  arc  tlluKtnitcfl  bv  s  case  of  mine  )iaUiidiel  ii 
1861.'  After  the  |)crioet<nini  w(i«  dttachtJ  aa  ivory-lik^  tuniorwufanj 
protruding  over  the  iBncr-iip]>cr  wull  of  the  orbit.  The  mtAod  <j  apffa% 
may  be  exetupUfied  h>-  the  following  throe  cases. 

(1)  U»t  of  Sate  and  Chisel  (author'a  case), — "  I  »atced  icUh  Hmt't  i 
fomc  a  furrow  intu  the  ivory  raaas  along  the  upper  ttiar^giu  of  tlie  l)n)<r,iiil| 
L-liiscllvd  thv  (art  in  front  of  it  away  thirty  millirn(*tre»  iu  length,  ngbtKnl 
io  thirUnoss.  This  was  only  a  partial  removal.  Thv  iMttcot  cm  too  i 
pshanslcd  tncontinue  the  nitration,  Mo«lerat6  enppurataon  foUoved.  Tb»' 
patient  did  well  seven  wceki^,  then  meningitis  ect  in,  with  iateoM  boidMhfc 
In  the  eleventh  week  after  the  operation  be  died.  The  antofcr  renaM 
a  large  tumor  starting  from  the  (ronlal  lunua;  two-thirds  nf  it&  bull: «» 
situated  in  the  anterior  cranial  fossa. — Mcningititi." 

(2)  CancfMovji  Bom  with  a  Hard  Sffll  (Dolbcau'e  case ').—Bniiiii9 
and  Rrmtov'mg  of  ihf  Bony  Shrll  with  Forerps. — After  the  tumur  h«l  hm 
loid  bare  by  a  vertical  incision  along  the  nose  and  a  horizontal  one  iltig 
the  brow,  Dolheau  scixed  it  with  forceps,  and,  m  a  pieoR  of  it  broke  oC 
be  removed  ^e  remainder  piecemeal,  the  tumor  having  a  hard  efatfl  mi 
a  oanoelloaa  interior.  It  was  connected  witli  ihe  ^•|itiini,  which  in  n  ntfl 
pl&ce  ifaowed  a  rough  stirface,  tU  base.  In  Kinoolhing  this  plac«  vitfc  4 
rongeur,  an  artery  spouted,  and  had  to  Iw  obliterated  with  a  globule 
wax.  The  ^tit-ut  had  a  gocid  dtul  of  reactioD.  Swelling  iu  thp 
of  the  woiiml  on  the  lif)h  duy,  suppuration,  headache,  and  ooau*  delirna 
pollor  of  face,  somnoleneo,  pulse  Rank  from  74  to  48.  From  the  niut 
day  gradual  improvement.     On  the  thirty-third  day  disefaargcd  enrpd, 

(3)  SuAperiostKil  EimcUation. — Suceossfid  taae  of  present  writer.* 
of  forty-eiglit ;  healthy.  Tumor  in  iipper-inucr  corner,  of  l»nv 
increasing.  Curved  incision  from  troclilcn  along  orbital  margin  aod  aoK( 
liptmeulum  oautlii  internum.  Periosteuni  rarefully  dctaehed  from  nodd 
lar  surface  of  bone.  With  ooniiniioiw  biit  gentle  chist'lliug  theiuiuari«_ 
detadiod  from  it«  bony  Kurruundings  all  afx>und  and  always  under  tlie 
o^eura,  which  i.s  drawn  aside  with  blunt  hooks.  After  an  hour's  woriti 
tumor  bccaiiif  luosi-,  and  might  have  wuily  been  drawn  nr  pried  out. 
not  being  considered  safe,  for  fear  of  lacerating  the  dura  mater,  the  mn 
was  held  firmly  with  bone-forceps  mid  rotated  gently  on  its  vertical 
until  the  po^t^'Hor  surface  va»  turned  into  the  naisal  cavity  and  the  paid 


'  11,  Knapp,  ItvM^hrribuiiK  nines  Fftlle*  voa  elfenbrinerner  OrbltnciwUiMi.  Ardili  I 
Opiilhnlmolngie,  B»l.  viii.,  I,  ISfil,  S.  289, 

'  Dolboaii,  Mfmoire  aur  li»  cio«o«b  du  *inu»  fhontal.  Parte,  1871. 

'  H.  Knapp,  SLiii«'rii:«t«l  Knuclealion  of  Mn  lion,-  txmUnU  of  the  Pnmtol  I 
extending  intti  ihu  NmbI  nnd  Orbiul  Cn»ill«L     UmIjdk  br  Pint  InMOltvB.    AitUn* 
Ophthftliiioiogy,  IBM,  vol.  li,  p^  4S1. 
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teiiin  stripped  off  wltb  a  hanil-oliisel  from  the  posterior  and  ii|»j«>r  Kidce. 
Wlion  thid  was  finished,  the  tumor  lay  entirely  loose  in  its  caiisiiln  and  wna 
remov«l  H-ilhoiit  t-uttinjr  a  tibre.  The  M'ountl  was  cloned  with  siitiircs,  only 
in  tlif  lower  part  a  perforated  silver  tube  was  lutroduct'd  fin-  di'ainage.  Tbe 
wotmd  li<»k<>^  Ijy  llwt  intention.  The  patittut  felt  smmrM-hat  weak,  but  was 
well  in  two  wopks,  and  hm  ivmaiued  bo  these  seventeen  years.  He  ie  an 
active  man.  The  operation  has  left  no  trace.  Tbe  dimeuslous  of  tlit!  tnmur 
were  36  X  29  X  24  miUinif^tres. 


THE    OFEnATIONS    FOR    £UPVEMA  OT    THE    KEIOHBORING    8INL1lie8    OP 

THE  ORfitr. 

I.  Tiie  crajiyoma  of  the  Jt-oj^af  mmiM  i»  the  best  known  and  for  the  eye 
eui^eon  the  most  iWnuiit  of  die  utTi-ctioca  of  the  neighboriiig  liiauses.  1 
dudi,  therefore,  treat  of  it  first. 

The  Jirat  dafjv  of  tJu  di»ea»e  w  commonly  weiilt.  It  is  the  propagation 
of  ealurrUal  rhinitis  into  t!ie  sinus,  Tbe  fronto-noaal  tunal  ia  nurnmt-d  by 
8welling  of  its  walltt,  lewliug  at  fir^  to  int^rmiltent,  tutor  to  p<'i-ntaiicnt 
retcntioii  of  secretion  in  tbe  simis.  The  symptoms  nre  those  of  chronic  or 
subacute  rhinitis  with  nttnelcii  of  frontal  h«i(larhe.  This  sla|:re  nirely  is 
broi^ht  liefore  the  ophthalniologii<>t,  but  is  amenable  to  treatment,  lK)th  by 
local  application  of  antiseptics  and  caiistics  to  tlie  mucous  membrane  of  the 
nil<ldle  nasal  meatus  and  by  tJie  removal  or  detUittcHon  of  polt/potd  ffranuta- 
(ioim  III  the  vifundHtulum  and  the  adjaeent  miieous  membrane.  Kliinolo^istii 
at  pi'eisent  arc  fully  awake  to  Uie  im|K>rtunw  of  treating  just  this  ration  of 
the  miMil  passages. 

Tlic  eecoitd  ulage,  a  etDt^Hng  along  the  tipper  border  of  the  orhU,  mosUif  in 
the  inntr-upper  comer,  is  ecea  and  treated  by  ophthalmic  suri^eoDs.  It 
commonly  presents  a  hemispherical  ek-vatiou,  of  even  surface  nud  moderate 
reaistaucc,  over  tlie  min-ounding  orbital  wall.  Usually  there  ia  no  tender- 
ness or  redn»M  present,  and  fluctuation  in  many  canca  is  not  to  be  made  out 
on  acconut  of  the  li|^htm>)tH  of  the  wall  of  the  tiiraor.  The  size  uf  tlie 
Bwclling  vari(»  greatly,  from  one  wntimtin;  in  lirmdth  to  the  wboli'  length 
of  tbi'  iip|KT  orbital  border.  Its  posterior  limit  cannot  be  lueerlaiutd. 
The  eyeball  is  pushed  iorwurd  nnd  outward.  The  development  of  the 
empyenifl  is  slow,  and  even  large  tumum  with  pronounced  exophthalmus 
may  be  borne  for  years  without  annoying^  the  patient  fiirtlitr  ihati  f;iviiig 
him  attacks  of  frontal  headaehe.  Km|iyeji)a  may  Ite  raiittatcen  fur  fibrosar- 
coma, and  even  (<ir  i»li«ma.     Dltrfreiit  i>])i^ rations  jiave  been  made, — viz. : 

(!)  Kvaeuation  of  Oie  ffluiry,  ropi/,  miu^oid  roiUmU  651  smple  pimatiwe. 
It  relieves  tlic  {xitit^nt  for  a  time,  liut  the  iMig  will  lUinost  Invariably  rtifiU. 

(2)  BrtMid  oprnlnif  of  Ifie  aiilvrior  ttail^  exploring  Hie  condiiion  nf  ihf 
caviiy  wUh  a  probe,  rrmotnng  pofr/pt  (whieit  are  jwt  rare)  and  aeraping  una'ei% 
or  carhtig  plaers  witk  a  ghatp  »poon,  draining  the  eavitt/  viiJi  a  prrforaieid 
«Uva-  l^ibe  or  the  usual  steridzed  (/antic  tuiKe,  m/ringing  the  cavity  with  catiMiee 
{liUrate  of  silver)  and  anttitepii<x.     By  this  method  a  number  of  cases  are 
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cured, — it  is  stated  about  fifty  jkt 
used  this  prowdure  for  thirty  v 
."licedy  and  jxrinaneDt  recovery  ■ 
extensive  polypi,  whom  I  hav- 
has  never  had  any  trouble  siin- 
ii-w  yeare,  then  they  relapsed  : 
woi'n  their  tul)e  for  years, 
di^^color  the  skin;    they  hi 
plaster.     They  syringe  tin- 
but  have  no  other  disconr 
tiori  is  always  brought  m 
In  the  third  tdage,  f< 
(3)  A  radical  opvi  ^.^ 

chronic  suppuration  <  .^ 

All  the  carious  ami  i  \     js::: 

timx  with  the  nose  re  "    ,     — ^ 

dennizatioit.  '     [^  ;      ' 

This  treatmcit  ''     j. 

It  was  deecribed  ■'  '   , 

cases,  more  thai  -     : 

advocates  it  wr         -  '  -  :.  ' 

of  the  frontal  ■ '  "^    _     -: 

draws  with  »  ^   '    _    _      =r::   - 

is  introduce!         "^  '  ^^       z-  ^=-^ 
infundibulu  -^      ^  _     -.j.    :■■ 

eyelet  thro'         '  '      w^   "•-   '-   ' 
drainago-ti         -"^ __    .  -:~- -   ■— 

tubealonf         ^"  - 

the  other  ^  _ 

thread,  \  '  '  ~       . 

advanta  "* "  r,-       :     - 

moving  -    3.  -   — ■.  - 

part  of  '''^^^B-,    -■      '— 

and  al  '  '      _     -^    t. 

peopi'  **  ^    . 

be  m;  *^  .^    -   1.   ?    : 

form  ■    ^ 

and  "^ 

the 

■wei' 

wa 


■Ir 


i'.JDtaz  lias  [iriipo:^''^     ,' 
■  plane.   Pam-  thiw  ^.j; 
-alterative  injertion^  t^ 
-I'tam  with  a  vmoi. 


,   ^  II  ABOVE   METHOI*;, 

.  -  - " '~'''"  shoiiid  \k  traitil  ly  ^ 
,  1 1--  ■!?  of  iiivestigati'in.  .VdK.'T 
i-_-:  —-^  iDfundibuliiiu  ami  M- 

-  ■  -L— riQt.  In  injecting  liquids  is) 
'  :-  -Tiation  of  actiu^r  chii-fly  (aiir 
--.  IT  w  thrt^w  up  a  larger  ijiaoo 

1.-  T  :.a  eommooly  prodacea  a  pi 

li-  =  ihis  way  also  Ix-  iliniwn  m< 

i^cii'-'ations  with  an  attim'.ierw 

^■n;r^t!on,  euretting,  and,  if  pjlypi 

:.-— rary. 

■  :■  ciinj  but  a  tumor  in  theiii'iw 
r-r:I  laoiiiou,  to  Liy  the  wall  ol'lh* 
-—■  ■:?.  '."■r  membrauoti^  and  b-iny.— 
:  11 fr  !  aus. — make  a  iiiiiall  imi-i'M. 
~.r  •M.  rhc  frontal  caual,  or  tiy  t-j 
J'-.  '-I'VX)  salt  solution  by  nitaci 
1  i-iiiiJ  izd  the  probe  or  water  jase 

-  Li-'i  syringe  the  canal  until  all 
-:  T.     There  may  be  inflammatory 

■■:ji  '.i-irj-rrrh'os  by  frontal  li«ub'be. 

-  S'  '-■  j^-i  tminently  liv  stii]i]aj.'nf 
■■-•  —  1  :en- days,  or  if  tluy  n.niira 

..■ :  •-■;  istorior  of  the  Mnii^  slimiU 
::--i  •!  a;  radical  and  exti-nsivoa- 
-^.i  :  iT'jv-ar  mvessary.  A  hr..iad 
;:.:-.  •--.-out  initiring  the  .-n]Kri:'r 
i- ;  i.-i  ■•vriii-'teum  away,  atHml- in 
■■  -■■■^■.■i  ^y^J,  sufticieut  aiii's-;  in  tii- 

■    --Tiila  ami  tin-  nU^t--  aK 

"••imtOriif   lynifiiriii  iit'tll-- 

■  "■     ->t  ti-fatnn-iit.      IiMi.lia 

"■.   '-.  '   ■liltict   llf    tllc   MTP-ll-'Il  i- 

~    :■.■.       :>iit', — naiiu-ly.   erv-ij-.k*. 

-1       :j  ^:   the  mitir  third  ..t'  rii. 

.    :._;  ilic  .-iiinitis  }i;i- 1h,ii  .r' 

-.  -  -.   -.  ::-iv  liavf  fxi>iiil  (lirviMr- 
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Noa,  as  Kalt  ])n»  dcme  in  one  cane,  where  the  reooverv  wss  rapid.  I  have 
itwn  liio  if-Milt  iif  such  an  opcrntion  done  in  New  York.  It  left  a  deep 
and  extpiiwvp,  iiioiit  diwfiguri[jg  dcprtssiou, 

Kiihnt,  in  hia  exhaustive  luunograph  i>ii  the  "  Itilliiiumutury  Diseases 
of  the  Frontal  Siniiecs,"  Wi<«biMleii,lS9.'5,  n?coiiinn'iidri  uKtMjiiti»liy  the  saiiH- 
me'lliud  a&  Paua^.  He  told  me  luk'ty  that  the  disligiirciDcnt  was  Avoidod 
it'  lUe  ))eriosti'iiin  was  presen-ed.  Besides  Ktthnt,  the  radical  operation — 
tiblit*Tatic»n  of  th<r  aiiius — is  chiefly  recomineniled  by  Nebinger'  (from  the 
antf-rior  wall),  wild  Juiisfii'  (from  the  lower  wall). 

At  the  ln*t  Intcrnntional  Medical  CongreBS,  held  at  Moboow,  Aiigofit 
19-26,  1897,  Dr.  S.  Golovine,  of  Moscow,  naid  n  pajwr  on 

(4)  The  ontfioplnMic  opming  of  the /ronUi/  siuuK  ai-rording  to  ProfcHSor 
Czerny,  which  he  had  don*?  io  five  cases  with  goiwl  reeiilts,  Csseray  had 
pmposed  it  In  1895,  after  haviDg  tried  it  in  one  operation.  Goloviiie  said 
"that  bv  expprinientii  on  the  dtad  body  be  had  Kiicc-ewlbJ  iu  »iiuplifyiug 
Czcrny's  mpthod  considtrably.  He  dcmouBtratcd  the  nifthod  on  a  model. 
According  to  the  'Aper^u  de  I'notivit^  du  ovrcle  ophthidniologtque  de 
Mo«»u  depuiH  18!47-18&7,'  p.  95,  he  iiiukc»  un  iDcii^loii  along  tho  iippi^r 
bonier  of  the  eyebrow  {Fig.  48)  from  the  unsal  end  to  the  centre,  theu 
another  Bniallcroiic  tliruagh 
the  namd  eud  of  the  first  ia- 
cisioD  from  tlie  lower  mar- 
gin of  the  brow  obliquely 
upward  and  inward.  A 
curved  incision  of  about 
two  ccntinietrcfl  in  height  Is 
now  made  tlirotigh  the  i*ri- 
oeteum,  the  basb  of  which 
IB  formed  by  the  inner  third 
of  the  upper  margin  of  the 

orbit.  Along  this  line  the  bone  is  opened  with  a  chisel.  The  orteo-perioft- 
leal  flap  thus  ubiaiiicd,  and  forming  the  anterior  wall  of  the  frontal  sinns, 
cau  be  L-asily  lifted  and  ttirm^tl  on  it«  bise,  the  periotrteum  and  H)(i  parlii  of 
it  remaining  lutAut.  Through  tliifi  witiilow  tiie  frontal  sinus  in  now  exam- 
iDcd  and  ecmpod,  and  drainn^  into  tlie  nasal  cavity  by  an  elastic  catheter  is 
established.  After  this  the  flap  is  pnt  back  in  'n»  plarsc  and  the  skiu-woinid 
hermetieally  sutured."  Th^re  has  been  primary  union  and  a  very  aatie- 
faclory  result  In  all  cases. 

Tliis  method,  Dr.  Golovino  says,  will  induce  tis  to  nndertake  the  opcra- 
tioiiH  nn  the  frontal  sinuses  with  morp  cciifidence,  and  also  to  make  them 
for  exploratory  purposes  in  doubtful  easpR.  (A  detailed  paper  by  Golovine 
will  he  found  in  the  Mureh,  1898,  uuioberof  the  Arckiveaof  Ophihalvu^ogtf.) 


■  Describod  by  Fraun,  Inaugurnl  [MAtarUliiiTi,  ErUiigvn,  1600, 
*  Jtuuicn,  Arcbiv  l^i^  Lftrrngolngio,  Bd.  i.  Nr.  S. 
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If  both  fliuiiitra  are  tltfieasiecl,  which  is  rare,  M(.iiitax  lukt  pn>|i 
op«n  both  liy  trephining  ihv  i^UIh.')!:!  in  thp  mrdiiin  jibinp.    Pmui 
will  be  sufHcieat  to  tit-at  tUv  Wiw  iiifif-tui  siimt?  hy  itltomtire  tojffttoitsi 
the  other  one,  cv«ottially  ujUt  perforating  the  septom  with  a  troctf. 


(n 


UiLiICATIOEfS  AKD  RESl'LTS  Or  THE  ABOVE  METHom. 

The  firtt  ttage  of  froniaUsiuus  iDflamnuUion  should  he  treucd  h/\ 
BtugeoD  0ODvcT«iut  vritli  Hiijioloypcal  methods  uf  invotigntiuu.    Ab 
rhiniiitcopy  iiiitl   prx>l>Iiig  the  sinus  through  the  iiifiin<l!l>iihnu  aih! 
nasai  iiuial  t^hould  )>FL>c»le  auy  furtiiertrealmfnt.     In  inji^-tin^  liqaidi  nco 
tlie  upper  ]iart  of  thr  nose,  cvod  vith  the  iutcntioa  of  acting  chiefly  <n  i 
naso-froDtuI  cimul,  wc  ehouUl  be  curcful  not  tu  tbruw  up  a  hunger  qo 
of  liquid,  for  thi»  iti  |)enetmting  iutv  llie  »iau»  oummuDly  prodoon  1 1 
deal  of  fpontnl  pniii.     Dliiwaw-gprins  may  in  this  way  also  be  thrown 
the  ginns  and  pnMliicv  inflnmniHlion.     Applicationi^  with  nu  aioDiiflri 
preferable  to  any  kind  of  syringe.     Cauivri^utiou,  curettiug,  aud,  if  { 
arc  prexeiit,  snaring  tlieni  off,  will  be  neocssarjr. 

In  tlip  ttfond  Ma/ff,  when  there  is  nothing  bat  a  tumor  in  ttw  up 
region  of  the  orbit,  1  would  adviite  mreful  incisiuu,  to  lay  the  wall  of  i 
tumor  inre,  hoc  if  it  is  purely  meuibraDoiu,  or  membruuotis  and  haajf 
viz.,  nn  cxpnuMOD  of  the  orbital  wall  of  the  sluus, — make  a  email  in 
probe  the  cavity,  al«>,  with  a  eiirvod  protx;,  the  frontal  caoal,  or  trr  I 
8yriu^L>  the  latter  with  a  warm  8t«rilizi>d  7  :  1000  salt  u>[ut)OU  hy 
of  an  And  syringe.    If  the  walls  an?  mmial  aud  the  probe  or  water] 
into  the  nose,  I  should  drain  the  ravily  and  en'rtngti   the  canal  oattl 
Hcoretion  \tm  ocasikI,  then  n^-movc  tlx>  tube.     There  ma^  be  inflanuaati 
attoclu  during  this  tn^tincnt,  manifctttiiig  themwlvce  by  frontal  ti< 
by  tenderness  on  pnwure  on  tlie  sinus  region,  and  fi^iieutly  byKtopf^l 
the  di»L'hai'gc.     If  tliey  do  not  disappear  in  a  few  days,  ur  if  thcyi 
frequently,  the  siniia  should  he  exposed. 

In  relapgts  und  ^uia»,  tho  fistula  and  tlio  interior  of  the  eiiUM 
be  cxpoM-d  aud  tho  parts  trmtud  by  a  method  as  radical  aud  extenstni 
t)ic  ii|H*n  iiii*pedion  and  examination  make  tt  appanr  neceaear\'.     A 
opening  of  tho  orbital  wall  of  tlie  wdus,  without  injurii^  th*  tupenai 
oblique  miiwte  and  without  outting  skin  and  periosteum  awmy,  afinnbtn 
the  iD^ority  of  cases,  aa  &r  as  my  experience  goes,  siifliL-Jcnt  iocmh  t^ 
diseased  jiarta. 

lu  cnrifa  and  neermn*,  eei|tec!nlly  tihen  the  fistula  and   the  abscee  ■ 
farther  away  from  tlie  inner  (^)ruer,  teinporaty  or  jtenrutnmf  rmeetion  > 
anterior  or  anterior  and  lower  walhi  will  l)c  llu>  bent  treatmcoit.     If  Midi  a 
tocuD  of  dead  aud  dct-aying  bone  with  iiu^alGcieiit  outlet  of  djp  soTrtiool 
left,  dangerous  ami   fatal   oumplicotioits   may   uuue, — naiiu.-Ir,  f>rv^|M 
meningitia,  and  oerobral  abaoEas.     A  swelling  at  the  outer  third  (j*  i 
orbital  margin  always  awakens  the  siigptdoo  that  tlie  sinuitis  lias  brai  i 
long  (lurutiuD.    Cerebral  abbess  from  tUta  eau^-  may  have  existed  far ; 
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without  olliorfiiibjivtivo  HvitiplikiuH  tlian  )iraviu(!8s  awt  jiaiii  in  tlie  frontal 
rcgiuii  and  attacks  of  frclfulntwH  ami  de|m;ssi(Hi. 

Till'  rrjitilU  of  tljo  (;|)cnitioii«  for  oinpycrtm  of  th*  froiitfll  ]<iuii»(«urv 
grntil)-iDg.  The  local  iimd  cM>K-bral  Myinptonis  disappear,  imd  tlie  tyc  returns 
to  it.«  ]iosition  iininjiirod  in  Btmcturc  and  function.  Without  n  mdiciil 
o[Kmtioii  a  tielidn  may  reniaiu  for  ycai'6  or  a  lifeljiiie  and  a  cerebral  com- 
pllcatiou  occur  at  any  time. 

II,  MiiCQcelf  nntl  empjfemfi  of  the  ethiiiotit  ivl/a  encToaoliing  on  tlie  orbit 
HIT  not  BO  frwjuwit  as  lUnrit?  of  tlio  frontal  Biuiis.  Yet  a  nitmlier  of  coses 
hii\-c  been  d(5«cril>cd,  among  tliciii  six  by  myw^f.'  They  reisnlt  from  chronic 
tiitnrrhul  and  purulent  rlihiltii',  {K>rforute  tbe  00  plaouni,  and  form  a  siib- 
pt-riustcul,  licuiisplicritul  tumor  on  tbc  iuni'r  orbitul  Mali.  If  tboy  are 
fN3DfiDt-d  to  tbc  t-thmoidnl  wlls,  it  is  not  dnii^Toiis  to  upon  tlm  nbi^-otis  from 
tbe  orbit,  explore  the  l)onc  and  the  elbnioidul  cella,  n-uiovt;  iiiriuuK  uud 
necrosed  bone,  as  well  as  Jit^lypi,  C!ttaMi.*li  11  i.-<.inimiiniuitiuii  witli  the  na.-«I 
jiassago*,  and  (hen  stitch  tip  i\w  upcniiig  in  i\w  orbit.  Bandi4!;ii)g  mid  natt 
ibr  a  few  d«\*s  will  core  the  orbitnl  cwmpliwition.  The  nii«al  di.icnim  will 
ret|iiire  n  longer  trcatmcnl  by  nntiwptic  spmy.'i.  cniiterization  of  diseased 
mucous  membrane,  and  Hniiriii};  olf  of  prilypl. 

Kmpyvma  of  tlie  ethmoid  is  frequently  aiwooiatfd  with  empyema  of  the 
sphenoidal  and  frontal  tsiiiithieH,  and  then  is  not  hh  rcadiiy  cititMi. 

III.  Evijij/aiia  0/  the  xphenoidal  viniw«  is  a  disease  wbirh  is  not  yet  Hiiffi- 
civntly  appreciated  tm  a  cause  of  ecriutis  eyc-<li»ca«e.  The  proximity  of 
tbc  tfplicnotdnl  sinns  to  llic  optic  nerve*,  from  which  it  i;^  «-]M»niled  only  by 
&  ver}'  tbin  bone,  h  the  L-atae  of  optic  no»riti«  nnd  more  or  \ess  rapid  on(s- 
mdcd  or  double-sided  blindness.  Perforation  of  the  bony  wall  of  tlie  sphe- 
noidal sioLis  causi-d  orbital  swelling  and  ox«pht1ialniii»,  tbe  same  as  th« 
sphenoidal  nnd  elbnioidnl  empyemas  do.  The  jwrfni-ation  is,  liowever, 
nioiv  difficult  to  diagnosticflte,  for  it  occupies  the  tip  of  the  orbital  eone 
nnd  cannot  bo  reached  by  pnl|iation.  The  exophtliahmm  is  irtraijflit- 
forwanl.  Perfonilimi  of  the  alweesH  into  tlie  ti-nuium  canscis  diwth  by 
meningitlei.  The  dingonsls  from  the  subjective  sym]>tum}<  Hnd  from  a  di»- 
eharge  into  the  naso-plmrynx  can  Ik-  made  eertain  on  snpplementinn  it  by 
pmhing  and  }ie)'/oration  of  the  nnlrrior  iral/  of  (Jie  sintiSf  which  at  the  same 
lime  is  the  proper  ojia-ation  for  tbe  difficulty.  A  very  iuatructive  pa|ier  on 
Ihi*  diw-nse,  with  the  report  of  three  ciiscs.  among  wliieh  -was  one  com- 
plicated with  blitidncAS,  aneecs^fully  operated  on,  by  C.  R.  Holmw,  of  Cin- 
cinnati, is  publishi'd  in  tbc  Arehm»  of  Opkthafmottujft,  vol.  xxv.,  1896. 
The  auccessfiit  ea'*  was  one  of  "pnrulcnl  inflammation  of  die  left  splii.'- 
iioidal  .linus.  Intense  beadacbe.  Total  low  of  sight  in  the  left  eye,  <>|>en- 
inn  the  cavity.  Recovery  of  virion."  To  pot  necoBa  to  the  sinus  the  middle 
InrbinalHl  had  to  lie  renifiVMl.  The  field  wa«  m  maiikcd  with  blotrtl  that 
tihe  lirill  way  diret;ted  more  by  mensiin-iucnt  than  l)y  ^igltt.  It  oi>ened  the 
cavity  readily,  and  the  impro\-cment  bc^an  at  once. 

'  H.  Knupp.  ArehivM  &f  Otologj-,  vul.  ixJi.,  1898,  No.  8. 
Vol.  in— A9 
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IV.  The  irw/oj-  antrum  not  infrp<iiipntlv  raiwra  rycMlinraisie  In 
tmpyrma,  nnd  nutiignant  tumort  whidi  fXten<l  into  the  orbit  Tlie ' 
alioHe  fur  tlitjw  aflV^ioiift  need  ni>t  \k  detailed  here.  Tbej*  bdmi);  Ui  < 
dotoain  of  rliiiH>log%'  and  general  tiur^ry.  Yet  if  the  ocaUr  cuoiflia- 
tion  is  tlie  mwt  im|KirtiiiiL  f<>atiin-  uf  tlK>  <li<i<.>as«!.  the  uc-ult*x,  id  caac  it 
cannot  buvo  th«  as^iistiinn-  ol'  u  siirgevu  or  rhiuolugtat,  ^luuld  be  |in|uri 
tw  du  lliosc'  u|>crati<>iis  lumwrlf.  Tbcy  do  not  i>iKlBiig«-r  lift,  bat,  t»  ts  tki 
autu  of  cniiiyt'Jiia,  may  reqtiiro  kmgtr  aftcr-trcntinont.  Tlie  diigna 
more  difficult  tlmn  tlie  operation, 

V.  Miiftijjc  Empifona. — In  moflt  cases  eni|»yenia  is  not  oonfic 
siniiii.     The  froDtal-i«iui>if  cinpyoflui  Is  mostly  c-otubiiie<)  vritb  eiapycnil 
the  anterior  cthnioi<)iil  wll»,  and  ver>-  fre<^uen(ly  wilJi  tiiai  of  ihe 
of  Ilighinore.     The  orifi<?«  of  those  cavitifw  are  MtimtHl  no  Dean 
other  that  tim  imrrction  from  one  cavity  rcaililv  flowK  into  the  other  i«i 
The  epliL-nutdal- sinus  empycaift  i»  mostly  combintxl  with  cmpyvcia  nf ' 
jKietirrior  etliiniiidnl  ix-lln.     In  a  few  uiaes  I  have  seen  enipvema  in  uU 
AOcceeory  jtiniiiups  of  the  law,  with  atrophy  of  both  optiu  nerves,  the  i 
having  been  n<eo^ixeil  tan  late.     1  may  mention  thai  cmpynnai 
the  tonseqiicnc*  of  ttimor*,  not  only  of  polyjn,  which,  like  Uie  «DpTi 
may  have  a  common  canse,  but  also  of  sureoma,  and  the  true  nature  ii'  1 
growtli  may  not  be  a|^rent  evc-n  on  a  microecopie  post-mortem  m 
tion,  as  em|>yoiiia  of  the  sinusw— for  instance,  of  the  »pbenoiibl — may] 
ducc  Bo  mnch  thickening  of  the  dnra  mater  as  to  aimulate  a  tutoor. 

|Xr.  nEMOVAL  OF  FOREIGN  BODIES   FROM  THE  EYl 

L  In  the  cottjiinctimt  mc  foreign  bodice  of  &II  de8cri{>tionii  aie  fn 
Their  plaoe  of  pi-edilec-tion  le  the  shallow  depresaion  oiiv  u»  two  BiJIlic 
l>ehiml  till-  iiiai^in  of  the  upper  ltd.     TItey  almcet  all  li«-  Ihi-fr  lo<n4it  ad- 
herent to  the  mu(X)iis  menibrane,  and  are  ecuily  wiped  off"  teiUi  m0M  >rj 
handkerchief.     In  the  biiDwr  conjunrtivu  they  are   oA»*n    mmewbli 
hc(lde<I,  eo  tliut  they  cannot  be  wipctl  ofl',  but  ItiLVv  to  lie  tliu^  out  tpM  a  t 
{foreign-body  nwdl«),  as  also  at  time*  in  the  |Kili>cbral  portion. 
thoy  are  ditticiilt  to  f>et  out  with  n  «piul,  they  may  without  ImstBtioaj 
cut  outy  seizing  the  iniplirated  ^mall  picre  of  conjuDctiva  with  fine 
and  cutting  it  off,  tof^etber  with  the  foreign  body.      In  rare  dMs  • 
foreign  bixlies  with  raggt^  edges,  such  as  blades  of  f^rasa  or  i4|ulu8  of ' 
work  up  tinder  the  upper  lid  and  remain  in  the  upper  fomix  forum 
They  cuu.-«e  some  tmensiness,  slight   lutTvatiitiou   and    disdian^,  but 
notable  onnoyance,  until  eome  swelling  and  teoderueee  of  the  aptKr  51 
prompt  the  patient  to  coDBiiIt  a  pliyaician.     Wb<-n  wr  {nlsa  tbt-  fini^rr  unf 
the  outside  of  thi>  upper  lid,  we  feel  a  distinct  tbongh    ill-defiticd  tii)Nf« 
between  bmw  and  tflrau».     Turning  the  lid,  lettii^  the  patient  look  doi 
and  pre^iu};  tlio  forui-t  portion  down  with  Daviel's  spoon,  we  Rai 
conjunctiva  sw-oHcii  and  the  fon^ign  body  more  or  leas  tilddcn  in 
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lation-li^iic  um]  ])iirifurin  scrrrtioD.     Removing  Oie  Jorfign  hotJy  with  tfw 

gjiot/n  ar  nniihmimf  /on'CjM  aiul  -waahinff  the  conjimdiivi  mif,  so  tliiil  tuilhing 

oi"  the  I'orcipn  Ixxly  is  left,  is  all  thai  it  is  in:-<x"ssar>'  to  do.     The  RraniilntiotiB 

will  (iisiipjiear  of  tlieiiiaelvca     In  exaiiiiiiiug  Cor  furcigii  bodkw  we  alwaj-s 

nhoiild  th!nl<  of  llie  upper  cul-de-sac,  niiil  t'vtrrt  !t   fully  hv  pressing  the 

foi'nix  dowu,  and  also  {lawi  a  Davicl  »|»(iijn  tliruiigli  it,  ih*  as  to  be  sure  that 

mitliiiig  renminbi  liUhluii. 

II.  Fareiyii  bodies  in  the  conifii,  if  thev  are  superfidal,  caii  oftt-n  be 

vsiped  off  tciOi  ahHorUnt  cotton  woiiiid  on  a  jirobe  or  luutcb,  or,  if  this  is 

ii])t(ii![i('i<!nt,  by  a  ijtiiek  utrolx  with  tJic  »!mrp  ahje  of  a  fwriyn-hwlii  H'.fUf. 

If  tliis  will  not  answer,  the  cornea  glunUd  he  tmienthetiuil  ipiih  mraine  for 

ratlitr  boloinitie.  the  ailiuii  of  wliicli  in  quick  iitid  imnsiciit),  ntnidied  wilh 

the  finger  or  jirinij-forcejf»,  and  thv  foreign  iody  ircli  illumiTuitcd  atid  dug  out 

teith  a  netdU  or  a  tmnll  yougt..     If  there  is  a  ring  of  gray  infiJtnition  around 

its  !*eat,  orn  Rinall  brown  or  blnek  disk,  in  easetlie  forfigii  body  coiiJ^istcd  of 

iron,  it  is  better  to  ecrape  that  uH'  loo.     A  handy  iii«triiDH'ut  is  ii  needle 

on  one  end  and  a  gO'Uge  on  the  otlicr,  both  iai>viible  iu  uu  ivoij  bundle,  m> 

tlint  tliey  are  both  vovcred  when  uot  iit^ed,  and  tliu  uue  or  [he  otlivr  is  out 

wheii  used. 

Fio.  49. 


nTi,«(,r.I.tD 


^ud  kud  goage  Id  lemoTG  foielen  bodlra  fnitD  Ibe  oottMa. 

It  is  veiT  iievtttBary  tliot  we  iwc  proper  antieeptic  preeautioDS  io  re- 
moving foreign  bodies  from  the  eomoa ;  alwi  that  we  frtcrilin^  tlii^  woiinil,  if 
it  is  infect^d,  with  tincture  of  i(«line,ai^nti  nilinii,  cte.  If  Iheforcig^n  Iwtdy 
is  pointed  ami  has  penetrated  more  dtcplif  into  the  mdniuner  oftlie  ronim,  we 
should  with  a  cataract-knife  slit  the  overlyiug  laucllce  ojicn,  and  ilig  the 
foreign  brxly  oni  from  tlie  side  or  from  behind  forward,  always  being  careful 
lest  we  should  by  injndieimw  aeraping  puah  it  dee[K'r. 

If,  as  may  happen  in  rare  ciises,  an  eJtJngutttI,  »liar{)-|Kiint('d  foreign  b<xly 
has  entered  the  cornea  eo  deeply  that  it«  tip  |»rutnidi-s  iiitu  the  «ut*'rior 
ehamber,  whereas  the  body  is  held  IJWit.  in  tin-  Miriiea,  lliir  Mife:*!  way  to  get 
it  out  is  first  to  \taa^  a  broad  needle  or  a  Beer's  knife  ticliitid  it  inio  the  an- 
t«lior  chamber  ami  try  to  pre»*  the  Ixxly  baek«T>rd.  In  nmr  this  ntteiii]it 
18  Ull»uefe.-*^ful,  wc  hold  the  blade  lx-hi»<l  tlie  foreittn  Ixidy  in  onler  to  pre- 
vent it  fnnii  fidling  into  the  iiiiUiinr  elianiber  dnriii};  the  art  of  digging  it 
out.     This  operation  is  not  *o  hawirdoiw  as  it  wonld  weni  to  l>e. 

In  a  ease  where  a  trianfi'dar  small  stone '  wa«  held  with  its  tbielter  por- 
tion in  the  cornea,  whereas  the  point  stuck  out  into  the  anterior  cliauiInT,  I 
made  a  eorneal  incision  above  the  [loint  of  the  foreign  body.     Trying  in 


'  H.  Knipp,  Hfinoval  of  Forrfgn  Bodim  ftom  llin  Tnlorinr  trf  th"  Eye,  Archives  of 
OphtbalmuloK^  mid  Otology  ,  vol.  »ii,  pp  807-341,  hikJ  Aivhiv  Tur  Augpn-  uiid  Ohrr-ii- 
h«llkuniJe,  Bd.  vil).  S,  TS. 
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voiu  lo  tlraw  the  foreign  hoAy  out  tliroiipli  the  aott.Tior  *'hambtf,  1 1 
Uk>  point  with  a  ]»ir  of  anatuniicat  foroejis,  and   piisliod  it  harkuifdi 
the  Imsc  cotild  be  grasiMxl  with  utHitli4>r  |iair  of  furcii\t^,  br  wbicii  ibeiMi 
foreipn  body  wan  removed.     lItiiiv»Tv. 

III.  Forngii  lKtdir4r  in  the  aiUcrior  iftambrr  (xni  br  rcrnorftl  rnA  9 ym^ 
haoi.  (Fig.  50.)  vVd  iix-isioD  licing  mudc  with  n  lanve  or  n  Vvift,'^ 
hook  ^oitld  be  paa^  bchiud  tho  lbrct|*n  Ixxty  and  tlw  liitxi>r  dramti  wL 

Fio.  fiO. 


(Inwved iM^  lo  i«iii«*« IbNtcB  bodies  Imo ib«  iabuiot  of  ibe ajt.    iEoom) 

If  tho  foreign  )w>dy  it  attach^  to  tho  iris,  a  flap  iticisioa  aiit/cAi  apt 
Ibc  aiitmor  diuinber,  ilie  flap  should  be  raiMtl  atxl  tJw  fnrvign  hodypcW 
lip.  If  thiH  prtKX^un-  is  not  euc««:<rul,tlie  pifocof  iriit  holding  tbrCbnigg 
body  should  Iw  iiuidi*  t<»  [inilainw,  fto  tlial  tlic  forcij^ii  Ixniy  ran  bei 
seizMl  and  dt^taobwl  from  iJio  iris,  or,  if  thi?  is  not  possible,  the 
should  be  cut  out,  togrthtM*  with  tho  furei^i  bod.v.  In  the  formerl 
iris  is  redncfd.  Several  suwewlVil  oiK-niiions  of  tlits  kind  nre  do 
and  I  hove  hat)  some  in  my  owo  prartlcc. 

If  the  fureigu  bodies  are  of  iixm  or  steel,  they*  may  be  (fxtnuinl 
the  miigniTt,  of  wliicU  later. 

IV.  Foragn  hodiai  in  the  imt,  if  iIh-  eye  i«  rjtnet.  »lioiiId  be  lefli 
the  uitimct  18  fully  develojH-tl,  m»d  ibeu  Ik-  ix-nioved  together  willi  die  I 
by  flap  oxtrut^oD.     If  tlte  cojwnlo  i»  extensively  torn  aiid  the  <wc  u 
as  much  of  tlie  tens  ui»y  be  let  out  through  a  cui'n(?a]  eiirvM  iiK-i^w 
escape  without  iiruluii^')!  inanipulatiou  ;  if  tlio  foreign  \xifiv  dov^ 
|>any  the  «scapiug  part  of  thv  lenii,  it  iiiay  be  advisable  to  try  to  drvii  ili 
with  the  gnrnvcd  hook,  or,  if  of  iron,  wilti  n  nuignvt. 

V.  Foi'«iffit  hf\die»  in  Ihe  vitreo»t»  efutmbfr  are  difKcnlt  to  Attl 
They  should  be  divided  into  two  groHiw  : 

(«)  Siic/t  rw  are  not  of  iron  or  »tffi.      If  tboy  float    in   the  WtlWlS 
«in  bt*  seen,  they  win,  as  far  •»  1   have  e)£i»«Ticuoed,  bt5«l   be  rcmovwJ 
mnking  a  meridional  ineiKion  tlirough  the  wlerotie  ne&r  th<^  fMciwu 
intrridiieitig  thu  grooved  hook,  |ttfi(<jng  it.  (inder  the  guidance  of  Uie* 
mtwcope, — in  this  ease  a  foPeliewl  mirror, — Ix-htnd  the  funigd 
drawiug  the  lutter  out  through  the  o|ieiiing.    The  fnn.-tj'ii  body  awly4 
but  with  [Hitienec  aud  dehmtc  hauiUing  we  vtM  hucoooI.     I  haw  Imd  a  : 
gaoccasfiil  eases,  iwi»ceiftliy  witli^un-eniifi,  in  my  own  pnivtiee.'     Tlwi 
of  suoo(*sfiil  a4»es  on  rce^nl  is,  however,  very  small. 

If  the  foreign  \xn\y  cniiuot  be  iH.'en,  wc  cut)  Kiaroely  tliink  of  etxl 
ity  iLs  the  diagnostic  symptoms — loeal  pain,  defect  in  the  fieM  of ' 


and  iLicUvM  or  OpInluiIiiioIciKj'  and  Otulogj,  toL  tu.,  1877,  >  BV7,  «te. 
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drciitnscribed  whitish -yellow  ojiacity  in  the  vitreous — will  Uardly  ever  be 
distinct  enough  to  base  ou  them  the  plan  of"  an  oiMTatiun.  Iteginiiing  pau- 
oplithalniius  iodit-atefi  PvistCTation  of  the  globe  or  eniicleatiou  ;  iiisidiuuH 
plai^tic  or  eero-plastic  inflammation,  especially  irido-cyclitie,  eniK-liitti'ni. 

In  stjme  parts  of  Eiini|x*,  esjKvially  Niirtliern  Gt'raiaiiy,  a  living  forego 
body,  (ii/i^fcircu«  rrlliifoaic;  id  a  Imiufiil  iiihabttant  ul  ibt;  eyi",  and  is  ulWu 
— it  swrns  nuMitly — sncix-ssfiilly  oxtnuictl.  If  it  U  «iilirt-tJii»I, »  im-ridioiml 
seotioa  of  ten  inillinietw-s  is  niailc  tliroiigh  tlio  ftonjiiiK-tivn  and  Teiion'* 
cft|iRiile.  l)etw"een  two  reeti  niiisi'l«i,  ihc  woiincl  h^Id  oiwn  with  two  small 
Lufiiis,  and  tiic  ederotic  dividei)  wiiii  a  i-aiaraa-kniti?,  iH'jfiiiiiing  three  niilji- 
metrt^  behind  the  cornea  and  pa^ein^  from  five  to  six  mil li metres  ha<--kward. 
The  scleral  wound  in  its  turn  is  held  o[>en  with  the  liftl*  hnuks,  otW 
which  the  [mnuiite  in  moKt  cases  esfajies  without  further  muuipnlatiou.  If 
tlic  cysticcrciia  i«  situatc<l  in  the  vitnoijjf,  the  incision  liuis  t<i  be  carried 
tlirongh  all  tht;  ticnicn  ot'  thv  eye,  and  n  t^poon  may  bo  nccH^^Nwry  Ui  remove 
the  anlniAJ.  The  way  of  rcnioviitg  this  jmnwitc  from  other  part*  of  the 
globe  will  t^iiggesl  it!^elf  by  the  peculiar  featiut*  of  ocli  cage. 

(6)  Tlie  foreiffn  botli/  i>  9/  iron  or  Med.  In  this  case  the  mngint  opera- 
tion 13  our  chief  reliance.  It  was  supccasfully  used  by  Dixon.'  A  piece 
of  steel  1'"  ill  length  was  fieeii  indi^linctly  in  the  anterior  part  of  the  vit- 
reous four  weeks  after  its  eiitmnce.  It  wits  drawn  to  tlie  sirlfnitiu  with  a 
lai^e  majinrl,  imJ  rxtrncteil  with  an  A»4iliiii  forceps  tlirongh  a  sc^leral  in- 
ci«iuii  made  with  a.  luucw'i(liapc<l  knife. 

William  A.  MeKeown*  tried  in  vain  to  get  a  chip  of  iron  out  of 
the  vitrmiis  with  foret^pif.  Then  he  introduced  the  tip  of  an  ei^ht-incb 
majji't't  into  the  vitreoiift  towards  the  [losterkir  pole.  The  foreign  liody  was 
atlT^ki'tt-'l  by  the  inik^net,  but  »tri|>|HiI  ofl'  twici:-  ut  the  M-leral  opening  ;  at 
the  tliird  trial  it  came  out.  Thin  wai*  folhiwed  by  recovery.  Since  that 
time  the  magnet  o|>eration  has  lieeii  enthusingiieally  advocated.  Instead 
of  a  jjernianeiit  magnet  usetl  by  McKeown.  K,  Onicniiig,  and  others,  the 
electro-magnet  socin  came  into  general  favor.  A  convenient  pattern  of 
a  small  eleftro-magnet.  retjuiring  only  a  quart  bichromate  clement,  eon- 
fitrueted  aeeordingr  to  the  dtsign  of  J.  Hirsohborg,'  of  Berlin,  is  »till  most 
extensively  used  in  itti  original  form  or  with  slight  moditicaliona, — for  in- 
Ktanoe,  bv  SinKim  ^ncU,'  of  Slieflicld.  Many  i<u<'ee3»fol  o|)«ratioiiii  have 
l>een  niad^  and  rejxirl«<l.  The  magnet  has  been  successfully  tried  even 
when  the  forei(;n  body  ronhl  not  be  i^oen,  and  not  only  when  tlie  extrae- 


*  Dixon,  Royal  London  Ophtlmlmic  Uiwpitiil  Kepi-rln,  vol.  i.  p.  280, 

I  UoKoown.  RrilUli  M«ill.-»l  Juiirnnl,  .luiie  2<).  I8T4. 

'  J.  Htrscbbci^,  CcniRillilflll  Air  pmliliachiB  Aii);enlieilliand(i,  I6T9.  t^.  380,  and  xeij 
exliaiutivply  In  b'u  jmpc-r*  "  On  the  Eitnietian  of  Chip*  tit  Iron  or  Ste«I  from  tlie  Eye," 
Arohivea  ur  Uphlhiilinnluj^T.  vol.  x.,  1081,  pp.  3tt9-3flB,  mill  Uelivr  dk  Ktf^bniiw  dvf 
Ma)[i>etoperH[ii>ii  in  <li.-r  Auttenlieilkunde,  Arcblv  fUr  Opbthalmolo^^ie,  1H!H),  Bil.  xxivi., 
8,  8  ST. 

■  r^inDMii  tJDvll,  BriLltJi  ftl«dicnl  Juumtd,  Uay  2S,  1S81,  und  The  Elcctru-Maicnct,  tto., 
Londun.  IftBS. 
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tioi)  was  made  soon,  but  fuur  weeks  or  longer  after  the  injiirr.  The 
of  aiiplicatiou  is  thivugh  an  incision  in  the  oriiluir  caiieule,  nwaly 
ional,  l>ftwcvii  the  t'xlei-iml  and  ioleriur  rvcti.  Tin?  titripjiiiig  (JF 
oociirntl  iu  th(  lirst  cur<(>  (MoKeown's)  ig  »till  an  obstiwlr,  tu  otnitt 
which  tli«  drau-inf^  the  lip^i  of  tlw  wmmd  a|Miit,  aoronling  to  tin  nrdKd 
of  Ai'It  in  cysticeixriis  ojieration  (mv  alMfvv),  is  t<t  be  recommcwW,  ui 
can  easily  be  done  in  oia^nct  opei'utiuas,  if  tliv  hookt*,  its  I  have  bad  iLbj 
luado  and  iiaed,  are  of  jtlatinum  and  the  liandles  of  glasft. 


aw  DM  HBj 


are  not  inflm-'ucwl  by  tJie  ui^aot,  and  «iu,  by  boiling  or  glowing,  i 
hc{>l  usuptir. 

TIk-  indioatione  and  reealte  oUtaiiied  witli  A  small  magnet  ai 
dctailtsi  by  H.  Hildi;bnud.'     In  gfiw-ral,  it  i*  odvisnblff  to  try  to  i 
tlic  foR>i|»n  Ixwiy  iw  soon  as  ilg  prwenoe  oin  be  nj^vrtniiied.     The  i 
can  be  made  witli  oblique  illiiniinntion,  with  the  ophthalatoacopoby ' 
niitted  light,  or  by  the  iudireot  and  direct   methods,  by  a  "side 
(thfi  bfflt  thus  fiir  Is  that  of  Asmus*),  and  by  a  lai^  eleotro-magoct I 
is  the  b»»t).     Evun  if  the  fowigii  lK)dy  funnot  Ix?  swa,  ila  pr 
in  most  coiws  l>e  aeccrtaiucd  by  tlie  »idoroM»|>o  and  the  Inrgv  augntL 
Miiddrn  ]>»!n  !»  fvlt  in  that  part  of  the  cyv  towardif  wbich  tb«-  l^>n-i^  I 
is  dmwn  by  the  niagiwi.     In  some  ca^Ks  the   rnagiiet  will  draw  tlici 
of  iron  into  or  ont  of  tho  oponiug  Ihrongb  whieh  th*>y  entered,  or  tbsyj 
draw-n  from  the  vitreous  into  the  anterior  chauiber. 

If  the  foreign  body  haA  |>i'othioi>d  a  goo<l  tityal  of  inflamnuittoa, < 
envolojwd  by  blood,  it  is  betttT  to  watdi  thu  ]>«ticnt  aod  be  giiidrd 
reaction.  If  a  small  chip  of  iron  ha.^  )xH>ri  ndhcrpnt  to  the  b3ek;;Twiiidj 
tlie  eye  for  stmie  time,  it  ia  advisable  to  leave  it  as  long  as  it 
trouble,  Foreijtii  b<>dii«  are  known  to  have  lain  in  tlif  eye  furtnaari 
witlioul  causing  irritation,  yet  it  ia  not  infreriuent  that  sooucr  or  later  ikt 
will  work  loose  from  ihoir  bod,  sink  to  the  bi>(tom  «f  thf  vitrwiOH  ■ 
or  upon  (lie  eiliun.'  Iimly,  and  t^nse  painful  iidtainmntion,  perha|» 
tlielJe  oplitbtiboia.  Patients  ought  to  be  luforiucd  of  this  jwswbilitt,) 
nrgefl  to  ri'iKirt  iit  once  wben  they  feel  anything  wrong  with  the  injund  i 
M'hen  nn  iron  particle  lias  entered  tlio  eye,  the  !*aoner  the  magnet  isap 
the  lietter  are  the  nhanocs  of  a  giiccessfnl  remoxTiI.  In  sume  cases  ■p{■^ 
ently  hopeless  a  perfeet  result  »iny  lie  ybtatned  when  the  turbidilx  oif  ikr 
media  hiw  eubeided,  after  days,  weeks,  ur  even  montliii  dtinog  whidi 
foivipn  b(«ly  eould  not  l)e  fwn.  In  ono  of  llildebnuuI'M  (».<..  Pr. 
^^s)  jiatients, — C^se  Xo.  JX., — severe  inflammation,  intraw  pBin,( 
plete  turbidity  of  tJi«  vilreouH,  and  almost  tolnl  loss  (if  sight  wen;  | 


'  H.  Ilililehmiiil,  M  MagnvtopcTatlonoii  mlt  «rf»1gt»icbn-  RxIntrtioD  tow  iS  Sk^ 
tplitWrn  uu>  dem  Ai»(-enini»,'ni,  AroliiY  f&r  Allguiihellkundc,  Bd.  rxUL,  IS9),  &.  STLMJI 
anil  in  iibBt(«pt.  Arehi***  of  O|>hth«lmologjr.  vol.  jtxiii  p.  187.  f 

*  E.   A^niu^.   Desi-ription   of  th"  .SUeruecop:',   Arvliiv   fllr   Opbtb:  ^     ■ 

18M,  1.  8.  2«0,  onJ  .^rchi»  fUr  Aiisi'iihollkumle,  BJ.  xxU.  S.  !«,  |i,;    .      i    - 
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y«t  80  excelli-Dt  a  result  waa  obtaiiii>d  by  tbc  opcratiou  that  od  examining; 
tlie  |iati<-iit  wvt^H  yitint  liit»-r  HiUli'liruiid  could  nwl  diMiuguieb  whicti  had 
been  tli»f  affcrtwl  evt.  Air-]>iil>bli«  in  the  vititoiis  are  verv  rarelv  met 
with.  Thpy  are  easily  rwognijjable,  aud  a  sure  sign  of  the  cntrauc«  of  a 
foreign  IkmIv  into  the  eye. 

Imu  i'oreij-D  ljodi«*  lofatttl  in  the  ant«rior  part*  of  the  eye  are  ofteiier 
sucoejasfiilly  <yctriii-t«l  with  tin-  mugnrt  than  those  liK^atecl  dt-eper. 

Uildehnuid  has  CKimpilocI  322  operatiuos  performed  with  the  small 
niagric-t.  Id  SO  jwtient-'*  the  foreign  body  was  ItHiitoi  iu  the  auteiior  juirls 
of  the  eye.  Of  these,  13  euded  ua&vorubly  vu  acwuut  of  purulent  iiiflaiu- 
mntion  having  uot  in  before  the  opcmlion ;  67  opcrotious  yielded  a  good 
re»iilt. 

In  74  caseii  the  tna^met  was  introduced  into  the  interior  of  the  eye,  but 
the  foreign  body  was  not  found. 

In  1 74  cases  the  [artiele  of  Ircm  w  as  extra<-ted. 

23  of  thoiie  (tliirteen  per  ront.)  letl  to  phthisis  Inillii. 

26  (tillwD  jM'r  cent.)  iieeessitati'd  siilnvHjiieiit  eniK-leation. 

Of  34  the  rt'xulltt  cviild  not  be  Hfiiwrtaincd. 

Th(^'  remuindcr,  91  eases,  gave  tratiiifaeton.'  remdts  :  in  39  coacs  preser- 
vation of  the  shfljw  of  tlio  eye,  in  62  eases  more  or  lt*s  good  vision. 

HireeLberg(jln7iir_/iij-  AugeiUmlhinde,  I,  c.,S,  64)  reports  IS  sueceasca 
among  100  o[K-mii^)n^  of  lii«  own  np  to  1890,  of  whidi  ■!  were  ^^)od,  3 
modemu-,  und  6  slight  results.  lie  never  saw  aympatlietie  ophtlialmia  aRer 
his  operution^. 

Comparing  the  resnlts  obtained  hy  Mayweg  and  Hiradilierg,  we  find: 
Hirschberg  intrwliieed  the  m^nct  into  the  vitrcoiw  in  65  cases,  Mayweg  in 
61.  Iron  [Witicles  were  extracte*!  by  Illrsehberg  in  29  ea«ea  (forty-four  per 
cent),  by  Mayweg  in  ."JS  {eoveiity-four  per  eent.).  In  16  cbb^s  {thirty-onft 
pereent.)  Maywt^  obtained  useful  vision,  Hitschberg  iu  7  cases  (ten  per 
cunt.). 

Adolf  HiiDieler'  rejiorts  on  18  eases  from  the  pratrtjee  of  Proiesaor 
Hnnb  in  Ziiri^'h.  The  foreign  body  was  in  the  poaterinr  part  of  the  eye, — 
i.e.,  Iwhiiid  iris  and  lens.  The  small  magnet  was  nsetl  up  to  1892.  In  5 
fanes  (27.8  per  cent.)  the  foreigu  body  was  rot  found  ;  in  13  (72.2  per  ocnt) 
it  was  exti-aetod.  The  wound  wat  not  sutured,  *'afl  espprience  has  sliown 
that  under  aseptic  drpssin^  it  will  close  rapidly  ami  well,"  The  present 
writer  fan  endorse  this  stateirtent.  Thi'  Iw^t  vision  obtaintd  was  1/7  in  one 
COM- ;  riglit  tiws  had  very  indifferent  sight,  raovcmentj^  of  hand  or  counting 
fingers  near  by,  and  most  of  them  had  detsu-hmpiit  of  tlic  rftitia;  in  two  titG 
iibApe  of  the  eyebnll  was  pi'O^erved  ;  in  seven  (38  i>cr  cent.)  the  eycj*  hail  to 
be  totally  sacriticed.  The  experieisee  of  tho  present  writer  is  not  quite  a.H 
bad.     He  has  obtainetl  [RTinaneutly  perfect  sight  in  a  few  cases  where  the 


I 


I 


B.m. 


BeiUige  surAugcnboitkuDdi],  Die  Aaweaduog dea  ElcciromagneUo.  UvftxUi.,  1804, 
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forvi(;ii  buily  nta\d   be  eeeu  and  extracted  soon   afier  its  wtmnn' 
liteTHtiiiv  on  thU  Riili}cct  it  vopiutis. 

A  new  pliiLw  in  the  t]cVL-Iupiu<.-tit  of  liiu  "  Inl^27l■'t  Q[ieratiiMi"  )m 
introdtnetl  by  HauU.*     In  (jun^Hiluratiou  of  the  vliortcotninge  of  Uh-  mhI| 
nia^Dct,  he  construcktl  a  lai^  oiiv,  u   Knhmkorff   cioil,  BMcUfied 
s^tecial  puriiose  of  oxtrnrtiog lordgtt  bodies  t'rutn  tbe  e^re.    Tb«i 
inoile  of  application,  and  tbe  results  obtaiiied  up  tu  1894  are  pxm 
[»\)KT  publisbcd  in  iX-utscbroann's  Beitrdgc  (t.  «.).' 


The  ni>gn«t  nsU  <■□  it  wiH^^fn  *t*i>d,  >  littto  oTcr  n  ti><rlrv  high,  uul 
(Ft);.  SI).    It  to  belli  by  ft  Inu  |)lr<ii  llttiag  in  ■  hnlhfw  cvlUulvr  •iftodiug  id  th» 
•olid  hntU  pUtliMui,  with  wht^  >ki>  lb*  MTfrwa,  wiroM,  etc.,  «>«  coniMct«d.    A 

<fC  insulmvd  «opp«r  wiro  Bw 
Pjo.  61.  IhickiMM  surfoandi  k  ioA  iron  ejtedwn 

ccDlInicit  r^«  in  length  and  tw  CHiliiiiitiu  t 
ilinmcU-r,  t-nillng  In  two  onool  lip-  n 
«ail  w«igb>i  OAy-aix  kllqgtammaandliian 

wto  tblrtir  kUognmma.  Tbinw»i'>'B 
n-ndlly  on  ib  T^rtfanl   piro*.    TV  , 

plBt.'cdoQachuirwliifbckolwnM,'-!^^ 
and  turned,     llbamu  ren  <u*|>hattt& 

>t«nil.  M    UUU     bl«    «>«    CM    lMfWlilt/W»>l 

l«  Bnil  tivtn  Uie  tip  or  th«  magaii 
itramnnt  r(iqiiir«e  n  conrtKnt  cur 
Icn  l<«  tv<-n(y  iifii|icm  nnd  ftrnn 
hundre<l  and  twenty  toIu.  Tb«ciim4( 
ho  di'rivod  fr^tm  uo^  comunt  Hun-rf**^ 
triclty,  moet  canvfnientlt  ftw» ib««t!wn»- 
rent  In  town*  pmvid«<l  wiih  eltriiit  ttftn^ 
Th*  apparaiu*  m»y  nuMu  cumwiftd  wfl 
tbe  powvr^ouiTv  until  tfa««41«ai*Mn« 
lb*n  tb«  bajid.  A  bip<i)>r  iiiMn)*ir«l 
■  Kifrty  amnscifniftnt  mn  pUnd  i«  !*•«» 
iluit  befoM  thf.  nuupirL  Th»  ciiRWt  b« 
be  inl4Trupt*d  In  Ibe  collf,  not  b?  Ut  >•» 
cocks  (II)  ttu>  sid»  of  lb*  alutd,  m  thiMM* 
10  ekangv  lb*  fldd-poavr  Th*  «fi|iu«li)i  i«  tu  br  krpt  in  *  pl»c«  pratectrd  Ip'm  <lwi  ■■ 
iDobtura.  Of  Ul«  Dt.  naahbuaddnl  lobl*  iiutrumcmbn  cumnt-rvrencr,  A! 
board,  tnming  on  «  homontal  uu  in  tu  middle,  cui  he  murnd  with  tk  (bet,  < 
t«T«n>ng  the  curnni  by  alternately  pmain^  with  the  u>e«  of  q^^  fao!].  Dr 
IbHt  by  rerminn  the  cumiil  rurelcn  bodtw  adherinje  to  tbe  liauw  may  bca^aal 


naiw/BOTM 


Btkb'e  laise  *taMn>-nucii«t. 


Tb«  mode  of  application  of  this  pon'eriul  magnet  ta  not  atouJc 

<  H.  Kiupp,  Two  Rewnt  Macnrt  Openlloiu,— Ob«  «n   IdMl  Tnrr^w.  th*  OtlTI 
Total  r*iluiv,  with  lt«marlu.     l^anaacUom  of  the  AnMirlokn  OpfatlMlllMilKto) 
Tol.  m.  IgM.  p.  62. 

*  0.  Ilaab,  B«ruht  Char  di*  2S.  VcriMDUulnnit  dvr  ophthalmotofrbrlm 
IB  BiUHb«c  IStt;  MtoN,  ISM^  S.  IBli  N«ti«r  KlcctronainiM,  etc..  BMOfil 
A1leeah•U)^lod^  H«ft  siii.,  ISM,  8.  6& 

■  At  my  nquMl  Dr.  Iliub  ha*  hem  kind  rWKigh  1«  tend  tnv  a  detelled  i 
on  the  coutniction  aod  application  of  Ibe  Uig«  mcnet.  h  well  aa  hb  eaptrfoaM  * 
up  to  the  pn«eol  lime  (OctaW,  169T),  allowing  »«  tu  ni«  U  in   tb«  laiiwulfcrt  i 
knid«.    1  take  tbla  opportunit;  to  ihank  him  hcaitily  for  hla  kindt 
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has  to  1)0  learned,  and  sume  of  the  diffiriiltica  in  its  haiidliu^  have  hecu 
pointixl  out  by  ret«>nt  }iii1)iieutloDS.  The  luaiii  atlvaiito^i-  tlie  lai^*  iiiiigiict 
has  over  th«  amall  one  U  that  its  power  IcncU  it  a  ommideralih-  iictiiin  nt 
u  (lislauce,  whETiuK  tlif!  siuall  iiiaguft  m  etifieiitiuUy  a  magiictiu-  ]irobo.  wlilHi 
ih»(3  cxwilfiit  tH-rvive  when  itK  ttji  toiKlu-s  Uir  Ibri'igii  IhhIv.  In  its  way,  it 
frcqiiciilly  xuppK-mcDtM  tlu-  liirgv  miigiivt  mi»<t  Imppily.  The  latter  drawH 
the  chip  of  iron  from  th«  depth  of  the  eye  into  tiiu  aniorior  |tnH.4,  liehiiid 
the  iris  or  into  the  anterior  chanilwr,  whore  the  tip  cil"  the  fltnall  niagiiel 
can  reach  and  oaaity  exti-iiL-t  it.  The  hiti^v  ningiH-t.  if  its  [wntT-lincs  an- 
(>ro|ierly  <lireit«l,  will  ilmw  llip  foreign  Ixxiy  fi-ora  the  bacUjrroiiiid  either 
tbrougli  iU  [lasAAgc  of  cntmiicw  or  on  a  new  way  to  the  siirlare^  where  it  is 
aixxsu^i hie.     This  will  be  iloiip  also  when  the  foreign  h<Hly  is  invisible. 

Should  tlie  iireseiirc  of  an  iron  or  siwt  fbreigi)  iKKly  hi  (Iil-  iutcrior  of 
thtt  eye  l>e  doubtful,  ttie  larger  magnet  Is  the  mwt  pnu'li<«l  iniiitriinient  to 
decide  the  (^iifctiou  itlie  way  or  the  other.  In  most  niscs  when  ibe  i-urrMit 
is  eloRwl  the?  foTfMgn  body  flic»  to  the  wall  of  tlie  eyehnil  with  ii  sudden 
impulse,  causing  more  or  less  pain,  if  this  is  the  case  the  presence  of  iron 
in  the  eye  is  demonstrated,  but  the  ne^cive  result  of  the  expenmeiit  is  not 
conclusive:  the  splinter  may  l>e  so  firmly  embedded  in  the  tissne  that  the 
force  of  the  miignpt  does  not  move  it.  The  gn-ater  this  fort*  the  less  de- 
ficient will  lie  its  action.  Fltuib  mys,  "  He  that  han  the  strongest  magnet 
will  have  the  Ijest  n.'s«lt."  When  the  magnet  faiU  to  denKtni*lrtile  the 
pi-eaeiice  of  a  foreign  body,  the  Biderosc'oijc  (of  Akiuiie]  is  In  ordiT.  Thia 
in»jtrument  is  a  tuurvel  of  dclieac>',  but  to  iiandle  it  rctjuiroB  the  pnliencc  of 
a  saint. 

Uaab  dwells  ou  the  advaatage  of  the  krge  magnet  in  drawing  out 
foreign  Lxxliot  from  tbc  deptii  of  the  eye  without  churning  dm  vitreous. 
This  i»  truly  an  nd\'anlagp,  for  the  rp|»oiteil  intmdiietions  of  the  electrode  of 
the  small  magnet,  and  tlie  blind  searrh  for  a  neeille  in  a  hay-stack,  injure  the 
vitreous,  so  that  all  the  pleasure  and  applause  derived  from  the  »iici*9sfid 
extraction  of  the  splinter  are  more  than  coiinlerbiikaneed  by  the  subsetjueot 
development  of  detaehiucut  of  the  retina  and  slu'rnkn;^  of  tlie  eyeball. 

Betum  the  operation  i^  begtm,  the  surgeuti  and  all  by-»tanders  must  put 
their  watches  iu  another  room,  lest  the  gi-ent  force  of  the  niaji;iict,  when  the 
current  Is  tnrni'd  on,  inji|^iietiw  itTtiiin  parts  and  sjKiil  the  watches.  We 
must  know  exactly  in  wtiioh  dim^ion  and  with  what  strenglli  we  sball  let 
the  magnetic  force  act  on  the  «ve.  Fn^piently  it  will  be  in  the  dirci'tion 
of  the  track  of  cntl-auce,  especially  if  this  be  at  the  periphery  of  the  cornea 
or  on  the  scterotie.  The  bead  is  steadied  by  tlie  hands  of  tJio  o)HTator. 
and  the  eye  very  grudnally  apjiroached  to  the  |wle  of  the  magnet.  If 
there  is  no  sudden  sensation  of  [xiin,  iudleutiug  tlie  impact  of  the  splinter 
against  the  ocular  wall,  we  should  not  at  once  give  up  tlic  experiiuciit,  but 
let  tlieviirrcnuoiitiniie,  reversing  it  now  and  then,  and  move  the  eye  slowly 
in  different  directions,  for  by  these  mnnojuvres  foreign  Uxiies  hnve  Iwn  seen 
to  become  loose,  and  in  about  ten  minnles  follow  the  traction  of  the  magnet. 
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If  the  fureigii  budv  hna  unlcrwl  t)i«  globe  at  tbc  corneo-sclvnl 
vntlintit  injuring  tiit*  loiin, — t)ii-  iDo^  ntvurublc  cofM.'.— ve  mar  aili 
gtKiiiHly  polai'^  ihe  wound  if  it  Iw  gmall,  whicb  lucaim  tiut  the  fo 
body  i^  utau  siuall ;  we  slowly  approxiniale  the  ere  to  the  pais  of  it 
mugnrt  and  apply  the  tip  directly  to  the  wound,  for  ihv  :*n»alkT  titK  hvript 
body  the  lc««  viuli-utly  it  nil!  be  attracted  )>y  tlic  ntagm't.  'Hm  foraip 
body  tlion  i»i  vcrj-  iipt  to  iij>p«'ar  in  the  n-uiind  attai*hed  to  tike  tip  tjf  ^ 
magnet.  Eighteen  nioiitJiit  ago  this  ocnirred  ia  a  boy  who  caiw  iti  i 
the  justHK^TiU-d  <H>iidition.  Hiinking  hi«  u  fit  case  for  the  Haab  i 
and  hnviiig  at  the  tinit?  ik>  strong  iii»giH?t  in  niy  potuw^isioo,  I  took  him  I 
New  York  Kyeand  Fjir  Inlirmarj',  and  asked  Dr.  J.  E.  Weelcs.myl 
assiittatil,  to  try  thi!  tiiugiiet  T\^e  foreign  body  ^^me  nut  at  the  Iin4 1 
Bmootlily  nnd  without  any  clash.     The  case  proved  a  complete  su 

In  directing  the  current  to  this  region,  CBpccially  if  die  foreign 
are  com ]» rati vcly  large,  we  mnst  bo  rery  cautious  and  apprc«oh  tJi*  ] 
only  very  slowly  to  Ihe  iiiagiii-l,  for  the  foreign  body  luay  Iw  altnwitcd ' 
such  furL-c  that  it  will  burrow  in  the  ciliary  body,  fruni  which  il  nmri 
he  pomtblc  to  extricate  it,  and  if  wc  rnlnrgc  ihr  wound  and  iipply  tbx 
Tent  again,  the  diiarj-  pri>cif!H«4  are  liable  to  be  |)tilK-<l  out  with  tin-  fan 
bixly,  bnii-wd  ami  lawratod.     The  same,  in  a  less  degree,  will  uocaii 
draw  the  foreign  body  forcibly  into  the  root  of  the  iris. 

If  there  is  no  trat-k   left  from  the  entrance  of  the   foreign 
should  direct  the  pole  of  the  magnet  to  the  centre  of  tlif*  cvnwa 
tlie  eye  very  gi-ndiiuUy  hiwards  the  tuagiwL     Tlie  Ikody  will  then  lai 
au«'»  1m.-  drawn  from  the  dejrtli  of  the  cvc  to  the  posterior  pole  of 
and,  if  tlir  li'ii^  !«■  utibroken,  move  arouitd  its  [tusterior  surtace, 
Zinn'x  r^tniiln,  niul  enter  l)i«  |»o«tcrior  chamber,  wImltc  it  will  make  il«| 
•BOe  known  by  a  oirenmseribed  bulge.     We  should  tr>-  to  draw  it 
the  dilated  pupil  into  the  anterior  chamber,  holding;  the  eye  tn 
towanU  the  foreign  hody  that  the  traction  lines  of  the  magnet 
liqucly  througli  the  anterior  chamber  in  tlic  direction  of  the  fnrcign 
Should  wc  not  stieoeed  in  this  attempt,  we  would  have  to  incise  tliei 
in  front  of  the  foreign  body,  make  the  iris  proln|ii7>e,  remove  llie  fontgo  I 
with  the  large  or  small  magnet,  and  reduce  tlie  irin.      Ifwc  do  not : 
we  wiHild  have  1o  estract  the  foreign  body  together  with  the  irii,  « i 
an  iridcctotuy  has  liet'n  made. 

AntlioH!  aceiD  to  be  uventc  to  making  an  incision  into  U)«  sdenKiei 
when  the  foreign  Ivnly  is  known  to  Ijc  in  the  vilrcons.      Tbcv  WCOl  to  I 
drawing  it  into  the  nnt^'rior  cliftmber  and   then  remove  il  with 
magnet.     I  ghonki  tliink  a  small  a[>ening  between  the  interior  and  i 
recti,  the  place  of  election  with  the  small  maijnet,  wonld  answer  alw  to  ilf ' 
11*0  of  the  large,  es|ieeially  !f  we  se|Hira(c  tlic  lipe  of  the  wound  with  i 
cnte  platinum  win*  inwik;*, 

<  John  K.  Weelu,  The  Removal  iif  a  Pleoeof  Bwti  tnm  tba  Jntuiotutih»Jt^\ 
the  H«ctTO- Magnet  of  Ewit),  Archire«  of  OphUiklmoto^,  I BB7.  rol.  xnl  p  H. 
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Haab,  iu  liiu  written  canimuuiuutiuD  to  nie,  moutii)u:s  u  com  n'licro  s 
steel  jiplinU'i-  wa-*  firmly  mllivi-eiit  lo  tlie  rdinn  ii|i\var(i  iiml  inward  fnim 
the  cipttc  liiak  and  diil  not  yiclc!  to  the  attrantioii  of  tlii'  magnpt.  ITiidcp 
the  guidance  of  the  nplithalnius<x>pr,  he  thnih't  a  dis(is>^i(iti-Dee(]lr  into  the 
rjc,  c-tit  t)ie  spliutvr  loose,  drew  it  belilnd  tbe  irin,  aud  extracted  it  through 
a  smiiW  vornail  incision. 

The  removal  of  fowigii  bodiea  from  tlie  anterifir  parts  of  iho  eye — 
conicn,  iris,  anterior  cliai»ber,  aud  lens — m  easy,  aud  requires  no  8[)ec-ial 
deacriptiou  oftcr  the  fi»rfg<»ing  remarks. 

Hmib  writt-s  m^  tbut  lie  lioe  used  the  magnet,  lli»«  far,  in  alxnit  eighty 
coaca.  On  forty-throe  he  reported  at  the  Heidelberg  Cotigres*  iu  IHito. 
The  further  cases  yielded  the  same  resiilK  Tie  rontinues  to  be  satisfied 
with  the  rcsnlts  of  the  large  mogtiet  operations,  and  has  used  the  small 
magnet  only  rarely,  yet  thinks  it  would  be  well  always  to  have  it  at  hand. 

The  sideroscopc  and  the  Urge  eleetro-mf^rnot  render  a  group  nf  raMS 
amenable  to  treatmeut  which  vriihoiit  them  would  be  ratlier  unpromising. 
If  the  bulk  and  the  ooet  of  the  iustrumeuts  will  prevent  their  popularity, 
they  should  nt  l«a»4t  make  a  [>art  of  the  armamentarium  of  all  larger 
ophthnlmiti  hoKpitnls. 
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di|rlu  bucilluA  iif  Miira:!  In  oontAgloni  tv\^ 

ILflUtO,  IHO. 

«t>u[i'li>       tb«,  TU2.                                                       ^^^H 

' 

Jiiiloi-ooaui  of  Frnaokal  in  UQCo-purulnL 

Comoil  inllliniilun,  'fpiirHtivc  (rwunml  at,  $32.               ^^^^| 

i.:s. 

lanj^Qilinr,  3D7.                                                               ^^^^H 

or  ^ineuoKiiilA  in,  ITS, 

^^^H 

follicutiir,  2I}». 

ataphylornft,  abacinlun  uf,  H2S.                                    ^^^^M 
Urudonall  Carier**  ojiciatlun  For,  S30.                  ^^^^| 

runiutlin  Id,  IrtS. 

((am  Fplilnink  Influania,  220, 

Critcholl'i  np«mtinn  fur,  S2S.                              ^^^^M 

t 

/ram  bivjr  fcvur,  'i'ift. 

Clarmak'n  npaiatlnli  f'ir.  Ml.                               ^^^^| 

fram  R)N  Mid,  3W. 

■la  V*nk«r'i  oparntion  for,  S30.                            ^^^H 
axclatnn  and  milvriutlan  of,  828.                      ^^^^| 

I 

ttma  (he  Mtlen  of  ti^hl.  TI*. 

Klabt-LoaOlsr  baoilltula,  l>i. 

Knapp'4  oparatlon  tat,  H30.                              ^^^^^ 

1 

I 

i 
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Comeat  itaphylomK,  operkUon  Tar,  a!8.  * 

Puiu'i  opantioD  for,  830. 
Metion  in  oaUnot  extnctioD,  TflS. 

iDtaffloionl,  danng  caUnot  axtrmetioD, 
801. 
trapbina  of  Bowman,  833. 

of  van  Uippel,  B32. 
nloen,  oauteriiAlioii  in  infacted,  833. 

Kubnt's  method  of  truiBpIanUtton  of 
co^Junctivft  on,  832. 
CorroiloD  of  the  e;ea,  718. 
Couching  of  oataraet,  TS4. 
CramptoD'*  otwratlon  for  antropion,  100. 
Craten,  oborloidBl,  3H. 
Cred6  method,  192. 
Creaoentio  ooniu,  101. 

dauription  of,  103. 
Cribra  orbitalla,  1. 
Crttebett'i  mtthod  of  advanoemant,  STt. 

of    traatmeiit  for  eferaion  of   pnneta, 
148. 
oparatioD  for  oomeal  ataphjloma,  83S. 

for   retained  lena  and    adherent    irit, 

T7S. 
of  iridsnoleUia,  793. 
Croapooa  oanjuaotiviiis,  194,  19S. 
iymiitoma  or,  196. 
treatment  of,  105. 
Cryplo-glioma  of  the  ^eUIU^  5S4. 
CrjitalliDe  bod;,  operation  on  tbt)  TBS. 
lent,  dlalooation  of  tba,  703. 
foreign  bodlea  in  tba,  708. 
OnratiTe  Irldeotomy,  782. 

Cnrattlng  of  olreumieribad  oamaal  In&ltntion, 
833. 
of  granular  Uda,  8S1. 
Cyanotla  retinn,  433. 
Cyolitia  after  oataraot  extraetion,  8DT. 
mambranona,  2S3. 
of  herpes,  394. 

of  woa  ophtbiJmiea,  3S4. 
pathological  anatomy  of,  280. 
Mrona,     oanae     of    eeoondary     glanooma, 
'     835. 

aymplomatology  of,  273, 
treatment  of,  304. 
Cyolopio,  4. 

orbit  in,  S. 
Cylindroma  of  the  orbit,  47. 
Cystic   degeneration,   retinal   detaobment  from, 
&1S. 
tumors  of  the  IHs,  333. 
Cyatioercua,   cause  of  sympathetio  ophthalmia, 
738. 
Mlluloae,  removal  of,  from  eye.  S33. 
in  tbe  orbit,  44. 
in  the  retina,  STl. 
iD  the  litreoua,  3S1. 
of  the  eyolid,  74. 

Bubretinnl,  retinal  detnchment  from,  S48. 
under  the  conjuncliva,  210. 
Cyetoid  Bears,  CHUlcriiation  in,  82fl. 
Cysta  of  the  conjuDctiva,  239. 
of  the  laerjmnl  gland,  143. 
of  the  orbit,  42. 

stheromatoua,  removal  of,  911. 
dermoiil.  removal  of,  911. 
Beroijp,  rtinoviLl  of,  914. 
of  the  orbital  walls,  49. 
subconjunctival   echiDococcus,    renioTal  uf, 
834. 
serous,  remoFal  of^  834. 
Ctermak'g   method    for    removal    of  pterjgluin, 
838.      - 
operatioD  for  oomeal  staphyloma,  331. 
Cieruy'a  method  of  oataoplaatia  upaning  of  the 
frontal  ainus,  927. 


Daoryo-adenalg: 

Daoryoadeuitis, 

iymptjlaiB  0 

traaimeiit  o 

DaaryooyEtitis,  '■ 

Due  ryooyatobloE 

m^  aao  for,  91 

Daeryoliths,  13S 

oomposition 

Daocycp*!  138,  1 

Da  aama  Pinto' 

absciaiion  of  j 

Degeneration  of 

Degenerative  all 

Depression  of  ei 

Dennatitia  vene 

Dermo-eplthelia 

DeriDoid  oyata  o 

tnmora  of  tl 

Dermo-1  i  pomata 

Deacemetitis,  27 

Dcaoending  neui 

Daamarrea'a  me 

836. 

of  treat 

Deetmotiva  oph' 

DetBOhment  of  I 

retinal,  683 

Dentaobmann's  i 

thalmia,  ' 

theory  of  oi 

de  Weaker,  eapa 

de  Veoher's   n 

Sii. 

[^wration  fo 

Dayl,  J.,  artiola 

tnuulated  by 

Deyl'B  theory  of 

Diabase  sJbnmi: 

i^iti^  294. 

retiottia,  SO 

Diagnoai*  of  bei 

Dianoui'a  open 

DieBenbacb  s  mi 

operation  fo 

Diffuse  ayphiliti 

ohorio-i 

rettnitii 

Dtffuaion  theory 

Dilatation  of  tbi 

of  the  retini 

of  the  veini 

juDCtira, 

Dipbtberilio  oon 

sympta 

treatmc 

Diplo-bacillua  of 

juDfltivitij 

of  Moral  ii 

tivilis,  IS 

of  pneumon 

Diplopia  folio vl 

tumors,  835. 
Direct  reflei,  26 
Disappearance  o 

tioD.  735. 

DUciBsion  for  an 

of  CAlaract, 

Diaeaaea  of  the  i 

of  the  laoryi 

DieiDfection    of 

tioD,  822. 
Dislocation  of  tli 
of  the  laory 
Displacement  of 
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1 

.  Kctropion,  Actinill  opfMlon  r«r,  lOO. 

^^1 

Q^kUltle  ehDrlD-ratinltlt,  4*7. 
IK(t*Dt!nn  thiwry  of  rDlinal  JoUoliuiaBl,  S3t. 

Ant|n>a>l<ki*'i  6Mt>liofi  for,  Vt. 

.4irlt'i  Dparktion  lor.  PS,  HT. 

^^^^H 

^^^^H 

DiatiahiuK.  T». 

Ccltui'i  opar&lion  lor,  100. 
deatrifial,  'il. 

^^^^^1 

Doubls  ei>DBli?uLi,  US. 

^^^^^H 

puDtt*,  14K. 

Cr*Dipti>ri'>  n|jDtiit.lnD  for,  101], 

^^^^^^1 

Dmlaaic*  apparsliH,  dUouac  of  tha,  \U. 

I>kjLniiul*a  upDrvtiiin  Fur,  DV. 

^^^^^^1 

DniuiUt'a  operallna  fnr  ptmii,  Mi, 

13ayfTr«  rtju'raliiin  fur.  i>9. 

^^^^^^1 

Dry  eauirh,  ITA. 

'.rpon'*  iiptuittii'n  for.  lUO. 

^^^^^^1 

DioDill,  bnoallan  of  •jilIJ,  110. 

riii'^rin'fl  oprratiiin  r»r,  IDA. 
(Jiitliriii'i  i.|irf»licni  fnr,  lUO. 
IlurlnnV  "(Tcmtion  for,  9S. 

^H 

B. 

Itoli'r  opumtion  tor.  IIS. 

^^^^^H 

EbttfTIHliOD,    &. 

Jacicho'a  oporalion  for.  94. 

^^^^^^^1 

Euckjinoiii  af  tha  eonjunctlra,  131. 

Lovlf'a  opcraliun  for,  1t#. 

^^^^^H 

n!  IhKujallili,  71.  AHS. 

iiperktlont  for,  V3. 

^^^^^1 

EnhlDnopuDi  of  lilmarhlt,  44. 

Paul  of  jEglna'i  oparalion  for,  100. 

^^^^^1 

Eii1iin»(>i<icui  flvrtis  •abwinjuiictlral,  rnnaTkt  of, 

likunilcni'ii  ap«  utlon  for,  1  OS. 

^^^^^1 

»M. 

Snallan'i  ojicratlon  tar,  tOI, 

^^^^H 

aabrr-tinnl,  MS. 

HiaainixltDp  81. 

SlTcalfaild'*  opgntli'in  for,  101, 

^^^^^M 

Bctraplfln,  HS. 

AAimu'i  'ipcratiun  f.ir.  t04. 

^^^^^M 

Ton  Ammnn'it  iFpaniiion  for,  100, 

^^^^^M 

ilili'e  aperklicrD  far,  lOS. 

rna  Ituroit**  dprnilion  for,  ICIO. 

^^^^^M 

OlmtTLi^lal,  !<3. 

Wara'a  operation  for,  lOII. 

^^^^H 

DlelTi'nhafh'i  nprration  for.  101,  lOr. 

Benclenilon,  aocldcnta  and  ulitaliea  dnring,  ^S4. 

^^^^H 

Vukaln'f  o|iorntL4n  Tnr,  IttV- 

Arli'i  lUGlhoil  of,  Sa. 

^^^^H 

J«etfot't  operallnn  for,  IU7. 

Itonnct'i  inathoil  of,  !84. 

^^^^H 

cloiuro  of   eoi^junaUval  wonail   bj   tulnn 

^^^^H 

orat»llva>  fur,  lOX. 

ftiabvt'i  iipvrMioD  foe,  109. 

•lurlnjc,  MS. 

^^^^H 

bomorrhBit*  dufiuf,  660. 

^^^^H 

MnivmBtouf,  b3. 

blalurjr  of.  Mi. 

^^^^H 

Sll«IL«a'a  vfHiratisD  Fur,  IDS. 

in  fiuopbthalDitb.  68T. 

^^^^H 

KpHmiHlii:.  Sit 

in  ryiniinLbdlc  ophCfaalmin,  TOff,  389. 
Knapp  B  mclbod  of,  »S!i. 

^^^^H 

rot)  Amuion'g  opvrftiioD  for,  lOi, 

^^^^H 

«(in  limcl'c's  njioruluin  for.  lOfi. 

incnlnKi'la  folliiwinK,  HfiT 

^^^^H 

IVhnrlon  Jono>'i  ojicrniiun  f»r,  lOS. 

miTUIily  Imm,  MKS, 

^^^^H 

Ecirnin  ni  (he  cjollit.i,  nil. 

of  thn  (lyrlmU,  MJl. 

^^^^H 

Elocittoljiilt  In  ottuUt  I uborcu ImIi,  81fr. 

urbilal  alwrnu  fullowlnic,  H^T. 

^^M 

iu  tmuhniiiit,  KSii. 

palpcbtiil  nWc**  follnwinir,  t^ilT. 

^^M 

Iriaiiuunl  "f  tiiuihoma,  K4R. 

Ihrombo-ulilehitLii  follnwinji,  SST. 
taluo  and  indication  uf.  ^fU. 

^^^^^t 

ElMtn)-u»|;ii<iI.  Ilniib'i.  TflV. 

^^^^^M 

I!irtohtirrj;'i.  'Ifl. 

Eiiiauitbiu.  Arlt'i  uperutiiin  fur.  132. 

^^^^^M 

Elephantlaaii  uf  tLa  eycH'la.  TU, 

(la  Woe  kor'mppra  lion  for,  131. 

^^^^H 

Eliehnig'i  thoorji  vf  uTlgin  it  abaktd  iliik,  tOl. 

flrMfc'n  oparalion  for,  131, 

^^^^H 

Emfantid  paiuiiihihnltuiLl).  IS.1. 

EmbotUm  of  Uio  ouulral  iirlor J  of  Iho  retina,  43fl. 

Kmpfi'i  o|ionilio[i  for,  133, 

^^^^1 

opnrarn.nt  br,  I'M. 

^^^^H 

rolliml  nlrujihy  apler,  -iHU. 

E[>li)0iiili!  Inlluim».  rnnjii0(>llir1ti)  ftom,  3M, 

^^^^H 

of  tha  rctimil  artery  «>En[iUvBteit  by  thanna- 
<infii  of  nllin-rdlliuil   blnoil- 

Ept<li>rni<nil  nytu  <•(  tti«  irlt.  !3J. 

^^^^H 

Kpll«|"'y  of  thn  rclinnl  tf**tDli.  431. 

^^^^1 

vnuoii,  ti\. 

K[ii'»iMi!at  tumor),  aiiuiilcBliori  (at,  BSS. 

^^^^^M 

nUh     lhi>     (iinguiliio     of    the 
nmouUr  arifnalM,  440. 

Epiti^Icritin.  2M. 

^^^^^M 

Epitboliouin  of  tha  aytltdn.  S7. 

^^^^^M 

tolkl,  of  the  fl«Tilni1  ratinal  artiry,  437. 

Bryaipalu  uf  Ibe  aycllili,  it. 

^H 

Empbyaaina  of  tba  ooiuuDoliva,  133. 
of  lbicyBliik.Tl.S9B. 

Brytliama  uf  tha  iryBllilj,  63. 

^^^^H 

Eaarioa  iti  fflaiicoiua,  ATI, 

^^^^^t 

of  tha  orbit,  iO. 

E**ei](ial  Air^tjitiy  III  iha  conjunctiva,  330. 

^^^^^M 

iraainient  of,  91. 

Ethuuiil  oalla,  iIuimwv  of  tha,  bi. 

^^^^H 

Em  p;  cum.  Ill  nil  ill  la,  030. 

muooada  of  the,  9311. 

^^^^H 

of  llm  uiJlruln,  Sfl. 

polypi  In  At,  M, 

^^^^^M 

of  lliD  fi"tiul  liuui,  4. 

■ymplomiaf  Jiafiw  af  thcv  SS. 

^^^^^M 

uf  iha  iimUf  nntrism,  ftAO. 

an  ohoDdroma  of  tba,  it. 

^^^^^M 

of  th>  nniijhhiiiriiiK  alauaaa  of  tho  oroll,  op- 

fibroma  of  the,  Att, 

^^^^^M 

tmilinti"  for.  »3i. 

oitcoma  cf  tha.  AT. 

^^^^^M 

n(  Ibn  TfihcFnoiitnl  ainniM,  S19. 

luiuur*  of  (ho,  M. 

^^^^^M 

Enflanlhlit,  310. 

EvlMerniiua  in  lyDipiiibatlc  ophthalniU,  TTO. 

^^^^H 

Encc|>b  nlocela  of  Cbe  orbit.  43. 

of  (he  ayclwll.  Jul. 

^^^^1 

reinoTat  of,  VII. 

uf  dm  iirWt,lll7. 

^^^^H 

Bn-oaphiklolil  mikjor,  rciliHlLns.  'AA. 

Willi  iiiiartiim  uf  iin  arliltotal  vilnuui,  t>9^. 

^^^^H 

EnvhuniJmioA  of  Ifce  alhuulil,  it. 

Kv  aril  Via  niaTa,  fTrimunoliviti*  aoixirniianyiilE  th«j 

^^^^1 

uf  lb*  orbit,  4a. 

22«. 

^^^^H 

of  IbaaphoiDid,  S8. 

ExoscKtion,  pbyrlulojcia,  414. 

Bxolfion  and  cautoriiatlon  of  enrnoal  •tapbj'. 

^^^^H 

Knopblbulniiu,  ZR,  4IIS. 

^^^^^t 

Iraiiiiiatiu^  2^. 

loma.  »3». 
ExFlDaldD  of  ihe  pDpll,  3TI. 

^^^^^M 

Kaiiptj»«,  A. 

^^^^^M 

Kiitreijiiuu,  SO,  310. 

BRHKhlcAtloD  of  K"<nuUr  [ld>,  til. 

^^^^^M 

B«llta,  81. 

Ex«rHocntta  fiiDgwa,  iM, 

^^^^H 

Adami'<  op«ratIc>o  tbt,  lOO, 

1 

£s«r«I«o  uf  [b«  intra-Kuhf  flalil*,  BSD. 

■ 

EuntantiVB  of  (li*  tjfball,  891. 

or  lh««rbit>VlT. 
Bxophitbaliiiw  fuiig'aMH  M2. 
Eafl|>hlh>liai».  dlngniMiiof  )>u baling,  3!. 

clIulugT  of  |mL-«tlnK,  S{l. 

tmat  licnionliniii:  >nl«  Ui*  orbit,  II, 

|in(liolii£f  i>r  |ibi!mtln|[.  Jl. 

puitaiing,  !$,  avr. 

ilut  to  mptura  or  ib«  inunikl  esrolid 

xitllin  (tiv  cariirTjiiiit  tinul,  34. 
Ilt!a'i''i>  "t  lUiLimvu  curutiil  fur,  HIS. 

■fiui'l'iui*  uf  puluiiiiig.  2%  39. 

traaliuml  of  puluilin);,  3i. 
Bawloiu.  10. 

ciJDidity  or,  IS. 

of  (ho  fmotal  iIdumi,  matboda  of  cpflnUDs 
for,  fiI4. 

of  111*  orblU  i. 

of  tli«  i[ih«nn(il,  iH. 

«yiii|il"inJ  .>f,  13. 
GsprN-liiD  in  Iraoboina,  ISO. 

trMlnWDt  of  traoboma,  8ID. 

of  tra«lioma.  slttr'treaLDiiiat  oi,  8&t. 
roaotioa  in.  86  L 
tectinio  of,  gSO. 

Tftluo  of,  iu  aimiile  or  nan-inflauiniatof;  tn- 
shoBia,  647. 
ExttrpatloD  of  llMUerfnal  >m,  901. 
Bxuaatian  of  eatanot,  TtH. 
EilnVMMidun  rjato  of  (lio  orbit,  49. 
Ejtuflatittn  iTjil^  (>f  <h0  4irkit,  43- 

ihKrj  of  rvIiDBl  ■Ivlnehnient,  134. 
Bya,  ramoirnl  oi  fnrcljcn  budiM  ftom  th«,  ISO. 
Bjoball,  AtIi'b  method  otoouoliatlon  of  lbs.  SBi. 

B-ODiiel's  mclboU  of  nDUclootlon  of  Ihv,  tl84. 

•nui:li>&tloo  uf  the,  ins. 

vvliccratlon  of  the,  SV1. 

•xcnlaislloo  of  tlie.  SV). 

hiMnr;  of  gnucil«itiuii  o(  Iha.  S&i. 

Knnyv't  oirlhixl  of  •nuolai'liiD  n!  tli«,  SH6. 

LtflHr  4  AiirvriTDontfl  villi(tiiiip«r  in  tli#^  Til, 

oparaliun^  on  th»,  AH.l. 

ibBlling  oat  of  Van,  USX. 
Bjtild,  o,T*tl('<inTU<i  or  the,  74. 

flbrtiia*  of  th«,  '3. 

f<^riD(llvD  of,  bj  C.  r.  UrMfo,  100. 
b;  Omd).  110. 

fnuulctPft  of  ijie,  Ji. 

mtliDila  of  roriiilDf  aew,  110. 

sauroina  of  Ihe,  Tt. 

Mtfoiua  of  th«,  1i. 

tympmhrWt  iinrmlj'aiB  u(  tbo.  W, 

mriola  of  Ihc,  69. 
Bjclldi,  ubtcwi  of  tbt,  II. 

HgloiDB  of  tba  oi. 

bum  of  tlia,  7 1  A. 

eaianiDiu  unglomi  of  (be,  B9. 

otaanan  of  thn,  A7. 

illitMM  of  ib«.  artldla  b;  ti.  C.  lUrlan,  ti. 

ccebjiiiMliat  th«v  Tl.Olb. 

tciaina  at  the  6.1. 

clpphnnliiiilji  "f  tbo,  TO. 

«in)i)i]riii-iDB  uf  tbe,  Tl,  flSII. 

•pitbolitimn  of  llie.  ST. 

tryt'\f,e\a<  nf  thr.  III. 

•rj'ihdniB  €-1  ilio,  (l:(. 

ftmlgn  lw1>H  In  itin,  706. 

faninein  nf  thn.  73. 

Canicr*""  "'  'bt^  »H- 

fDDiina  of  th',  T6. 
nmj  icrowthi  'in  tb<s  VU. 
inoJioH  WDuailn  of  tbo,  700. 
lactralod  ODunili  of  tho,  700, 
Itl'ra  of  lb*.  TO 
ll|iama  of  lh«.  *i. 
Inpiu  oa  tbe.  87. 


E]t«Il<lg,  I jiupb*Bj[baM  of  tba^  TV. 

■aktlgnant  ndmik  «f  ib^  IM. 

msllpiaiit  pMtule  on  tka,  M. 

mdeaiil  uf  tn«,  TO. 

opcjiltani  |ieiform«d  ulxM  llM,  I 
II.  V.  Hntlan,  DV. 

pantllnnia  on  lb«,  08, 

(ihltiMiU  of  x\i^.  AT. 

|>uui'Iurtiil  auuii't)  nf  lh«,  *M. 

rbui  |iui>i>alug  uf  Ui«>  Hi. 

ixhIvbi  ukcr  uf  tbe.  OT. 

Bvixiudiiry  ijipbililic  ulcar  of  Iba^  i 

■jmpathetiv  ipaan  of  iIm,  M. 

tolaogtactaaU  of  tbe  00. 

I'aomtial  aniptlon  ob  tbiv  BB. 

nnrla  on  Iba,  00. 
Kjat,  rarrotlon  of  Iba,  TIR. 


FaHecapDfutiori,  8T1. 

Palic  |>lcr;glaia.  SSI. 

PaiDiiTuUr  curniwl  ulcan,  eaateritatlfl 

kinlitii.  !ul. 
Pibruiua  uiuUui-iiin  of  (h*  ajaUd,  74. 

uf  uibllal  lUTlly.iuatkaJof  *alii]iaUa^9|i 
of  tbaelb'iiolJ,!^. 
of  thoayaliJ,  TS. 
{"InurM  of  tba  orbital  walbi,  Ui. 
nxini  <broa»,  T83. 

Flaror^i  mclnnH  for  ramoTal  of  (dlla.  9). 
Ploor  of  orbil,  fraMuro  of  the,  IS. 
Kluortaoiae  in  cornv«t  opaoltiof,  SIL 
FSnIcT,  d\Satf  ijjibilitlc  cborioldllia  a(.  4Ti. 
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ttcntiiiciit  dI^  ii. 
Porlontaibi.  to. 

fitiirloj;^  of.  II. 

■jtnpUnt  of,  II. 
PvriMmy,  s.'-S. 

in  IrathnmiL,  ;;i1, 
PorivAfCiililK  nf  tha  rvljnnl  (ovvlt,  490. 

mibilitic,  of  tho  min*.  -I^T. 
PwnunMU   aniriniii,    nlbmninurio    rftlDJtit    Sn, 

aciT. 

mlnol  h«morrbng«4  In,  MT- 
rHlallticf,  iOb,  HIT, 
Penlflcnl  ooocnlrlo  fayalnid  oftcrf,  *3i. 
bj*lol<l*rtcr>,  3H1,  4IP, 
jiMitdo-hjalold  Act«rj,  I3<t. 


P«lil'«  m«tb>>d  of  tf««linMil  or  iMTTaiftl  MH 
1ST. 

PlilpbniliulB  ntins,  -121). 
Phlnbilin  iif  tba  frnliili,  ST. 
PblebaliUi*,  :!I3. ' 
Phlegmon  of  lb*  arfiit.  3?. 
PhlyrunaUr  mnJaDotirlti*,  100, 
I'lioepheuni,  SM. 
Pliulojibobu,  i;(. 

in  artDpatbdlt  IrtllaUoii,  T>&. 
PblUriub  ollloriun.  7$. 
Pblbiib  bulbl,  onudMllos  for.  SX». 
Pbyt(<*l  tnMU^  nbllUfalltin  nf  Ik* 
aa.i. 

Pliy>iijlo|ie  nic*v*llon,  411. 

PbyiiiHrIi|fiiLiTii«  in  (Intimrnii,  ATI* 
PignMlt  «7«tr  iif   III?  nibil,  -l.t. 

PigmantkTjr  Dhorio-ratinitU,  4M. 

d«|on«nii(iD   of  Ui«  rattn*  In    d<(*it«n| 
a^M.  4TU. 

rsUolUi,  400. 
Ptltrura,  lis. 
Plngucoiila,  3X1. 

f  uohi'i  iBvulijBiloBi  of  psihotofjr  «^1 
Pin|[uioul»,  333. 

I'liit|uw,  spilhaliat,  of  Iha  toraam,  ZZH. 
Pliclln  chorloiilltK  3(4. 

iiiiii,  sea. 
Pltxirotin  BOgiomiU  in  lb*  «cbtl,  32. 

ocuTQinil  of  Ihe  oiMl,  48. 
PneumaRDcoua  In  ociitJuiiotlTitlx,  t7ff. 
PoJIoill,  TK. 

PoljiillntbeennMloiill,  110. 

In  tbt  ipbonolilnl  unirum.  Vi, 
Polypeild  Kmirib*  in  lh«  na«i-r>baryni,  Sfl 
Pvlymir  of  ihsconjuniilio,  Sw. 
Puaitlr*  iKiitiinaia,  34V. 
Pwtuior  lolflKNchuriolilitii,  iM. 

n  lerotumy ,  8)4. 

in  gliBCDuiB.  OSO, 

•nlnal  ■dsnMii.oiiiionenrtiUMiMMloB  U 

(123. 

cUphyloninlB,  'iM, 
POat-fobrlla  Irldo^arolltk*,  300. 

trIUi,  KIV. 
pMt-putiiio  Mihthalmfilf,  :I4I. 
l'tr*«r'f  ttalMiM  of  m«Mnn»*nu  of  i>u>l  in4 

Pnrotinal  blorul-vcMtdi,  patrl^  flsmed.  U4. 

raaoulof  •Iniotnr**.  (3t. 
PrtMiuoof  llteinlrn-noiilar  duUi,  MO. 
PiiiD>r]r  glauuoma,  830. 
icutc  CUT. 
ebronU.  SBS. 
nibiuute,  AM. 
irllLi,  iSt. 
tnumittr  rHioal  dflUelioicnt.  S43. 

Prinac'i  riivlhtrtl   for  irtDnTvlof  pt^ryicvaxB. 
mrlb4i4  «f  iwltfiOOKinpnt.  RT^. 

oparoliun  for  ■iiinlli<>pla»ty,  117. 

pulky  opcnliuin.  Kt3. 
Pnibc.  K>ni<M>1,  *9y 

■[intula  and  bliint-nointad.  TM. 
Probw,  lifvnl  rubb«,  of  ^vjtt,  101. 
Prvbinj  itf  lliu  Liii'tjnial  tnlM^aa.  M4. 
Pinjiai^ipil  oliruuiR  purulent  icltnltia,  U| 
PrnrrhBiibj,  Sfl. 
PruthwU.  sg4. 
F-»u<I"-Bilia,  TO. 
pBtiii.tii-annphnlaiil,  *T1. 
PiH'urlii'itlx'rnn.  39b,  341,  5*0. 
Pxeuilii  bvnliiiit  Hrtor;,  p«rti*tant,  4S3. 

PKUilnjiik,  .'-S2. 

I'scud opium*  of  oaroM.  OBUttrintloo  ta,  SSti* 
rtci7Slu"ii  2M. 

Arli'j  molbod  Tot  nnottl  tit,  OB. 
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Ptcmciom.  BoltiDan'i   iMthod   for  ron»v*l  ot, 

OBUlmiialiiin  in,  ''SI. 

eriMsaiB,  2%t. 

Ciernrnk'n  irialliOil  fuT  rtmovkl  af,  S33. 

Dcam  nrren'a  nvothixl  fur  ranuval  et,  >MS. 

double,  TIS. 

•li-lng?  of.  13^. 

(•Ur.  Ta*. 

Fu<Oi>'i  l«vMlIgui<ilU  of  pslholuKX  of,  SDS. 
(lalDninikr*  oMhitid  bt  nmorkl  nf,  %ZS. 
itiilinuliunn  for  opsistlim  for.  flSS. 
Kiis|>p>  nuncluilgD  rejfftnllag  opsntion  fur. 

Knnpp't  niHlhAil  f.fr  mn^BTtL  of.  A9A* 

iDiarobip  origin  iif,  I.^l. 
Opota-lloD  for,  ^3!i. 

^«j{«nfln^h«r'D  motho^  for  r«mnn1  at,  MA. 
PrlTiQc'i  mcthcnt  fnr  rviDovM  of,  StO. 
T«*ulu  of  "ppmton  for.  )09. 
8ahuleek'>  uiclhod  for  loiDaral  of,  938. 
Siukalabi'i  luoihod  f<j>  remoinl  of,  BAD. 
lubvolu-liiiii  of,  S94. 
tAnhnlo  .if  o|>of»(iaDi  toi,  t3A. 
UinuiK,  3.14. 
in.^  3-11. 
VMvalu,  3i-l. 
PimU,  3V,  et. 
Mafenlul,  BT. 

di  Wcnkir'i  Qpaulon  far.  tSS. 
ItnUian'*  opomUoD  far,  ili. 
OIII«t<Uclr«niliiinti[**a;»orMian  Ibt,  ISS. 
by«Utii»],  8!. 
huDD*)  nponlinn  tit,  Urt. 
OTiont  lull*  fur.  124. 
PiKcnHiolior'R  opnMlin  br,  ISO, 
?uiu'>  orxntiuo  Hr,  IIS. 
InumMif.  :iiO. 

von  iirncte't  u|iFnili<ini  fur.  I2S, 
Pulls;  i>|>ornlioii  ul  I'fiiiL'e.  V'^. 
Puinatlnti  txiiplitlinliuu,  2».  107. 
l'uiiiiitt(in.i|>aniBiivi)u>.  ufttiBrvlini*!  vsu«U,<U. 
f  uIh  in  rxInK,  arterial  prvaur«.  4ii. 

Iibyiliiluginnl  toduiu,  4-1&. 
I'uniita,  itirwia  nf  iLa  Incrjrin&l,  1-lfi. 

doublf,  US. 

ovsnlnn  of.  It*. 

Crltch««i'*  mtlkod  of  irMUatnt  for,  148. 
Th»nb4l<l''*  laMhod  of  trMIonil  for,  1419. 

ibvoriiuQ  nf.  l4Jf. 

malpcdUion  nf.  14ft. 

ajxr&liuii*  aa.  )itt&. 
PunoUU  rDiiniUi.  i28.  iSV. 
I'uDclio  i>(  iha  ciiraaa,  8It. 
I'ui>cliir«  of  llin  lut-me,  SB8. 

*<:lf<rKl,  ill  J(l4UC3IDtt,  tdO. 

ruiinluniil  Huunilt  of  lilt  ojslliU.  TAII. 

rupit.  HTtiliciiili  iiitflloHl  uf  iri^lrHtumj  lit,  7S6k 

<3tiHiifp  »f  th.i,  iriJ*ctojiij  in.  T4i. 
_  diJiiiation   iif   th«,   c»a««   of  |iriDi»r}'  glaa. 

cniiiB,  ri-li". 
In  glaiicxiliill.  Af-O. 

onolufiim  of  Ihp.  ^'1. 

iridwiooiy  for  rurtinolal,  JS3. 

DBrruw    rlgtil.    during;    oaMrsiot    ollrsctlDD, 
Sli't. 

obalriialion  of  the,  (rlilmtuiD^  In,  TSS. 

a««luiion  of  (be,  US. 
Popllterj'  clotnrt^  luelbixl  af  IrlilooMmjr  Id,  TDK. 

raaDliuii,  h»EnUi|rI<,  '2*3. 

raBeiw,  tH'llnyuf,  292. 
Pu]iill'i>»rliir,  satl. 

uf  Kd|^r  Bmona,  ISO. 

or  J*»<Fp,  !fl1. 

nf  Mcirlnn,  £>l, 

of  Riinilnll,  3«l. 


Van  rjdi  of  tbe  cirblC  4}. 
furnleul  nhanEo,  rvtitiiJ  d«U<hmeDt  from,  M6. 
«>injunaii'itii>t  '*'■ 
h}illllii,  3*0. 
iritis  ZM. 
mioiti4,  4.HT. 
in<tu<«H,  10!. 
liielulali«.  491. 
Pubikt  eors«al  alc<r*,  eaut«riutic>a  l6i  8M. 

Q 

QuikUoo'*  mathDi]  of  anUrior  (olorctam;,  SSfi. 
({ulol  idtii,  3TU. 

R. 

Ilaelal  IqdiiMinc  upon  i^riantj  flautnlDa,  S35. 

lUndall'i  puitillomelin'.  lAl. 

llnniloLpI),    K.  L-.  arlicio  on  afiopttbatiD  Opb- 

Ihalinla,  Vll. 
ILaadolph'i  theoi;  of  ijrnpaLbtlie   opblbalnla, 

Ti«, 
Rarefy  inx  'MI*!!!!.  fi. 

Rata'a  Ihoaiy  uf  retinal  dodtobincnt,  MA. 
Hnvlinalinn  of  (aiantcL  TVI. 
K«*4,  C-  H.,  Irsniiliilion  i-r  nctida  by  t.  Sehii*b«l 

on  ibo  nnat'iiiiy  ol  rlaphylunia  iK^liuum  and 

tba  nluiawbiu  of  tb«  WDililwu  W  wyupUi 
MA. 
RvflOapMuIIaroonnwl,  MS, 
Matauttim,  rhange  uf,  la  KluiCdiD**  Ml. 

<faBDg«>  In  Irltli,  3SJ. 

TMbnrnlns'i  itnliilm  of,  .1}A. 
RH*]Hln|C  RJi'htlilic  ornlral  retlnlUn,  4Si. 
Ki'lntiv*  leoujiiiklft.  :149. 
Kcmunil  of  lubgonjuikiillial  [iiiiiora,  8M, 
Kuecliuii  of  tbo  opllc  nerrt,  VIS. 

Mteoplwlic.  uf  ib«  uuur  wtll  uf  ibe  orbll, 
Ul«. 
nml  In  slnuratoa.  S;3. 
llaUnllon  nyiU  of  tho  orbit,  43. 

«r  Ihn  inlsronilar  Hubli.  SSI. 
RMlna.   acoulml    pigmantiry  daganamtlan   of 

snnifnlaof  lh^  -131, 
stie)««r«nii*  I'd  (h^  4'tn. 
■r1«rlal  hypfrwnita  tt  Iba,  131. 
arterial  |>r*4iuro  ^a1ti>  in  lh<,  (36. 
arteri'i-mlenrtii  of  tb^.  4^0. 
oholntoriD  eryitali  in  Ibla  4IS. 
eontuiioa  of  the,  ASS. 
orypto.gliaaia  of  tbb  iH. 
luritltuuiu  In  the,  iT4. 
dvUcbtnont  of  Ibo.  analciuleal  maidIbbIIm 
.,1,  i40. 

fruln  chitriuiiJltij.  &4&. 

OphlbaliDirikiTii'pio  »p|iMirAneea  uf,  &39- 

piHlarlor  aolireteiiiy  In,  fiJT. 

■tatlatin  rnKardina  fnnqiianoy  of,  MS. 

vision  In,  Htl, 
dlaevies   nf   the.  nrtlol*  on,  hj  J.  SsbSbl, 

UanaUled  bji  A.  All,  41.1. 
Miballam  of  cbe  central  srter;  of  tbc>  US. 
far«lgn  body  Id  the,  fll. 
glioma  of  the,  m, 
Etmorrbaico  Into  Am,  4S4,  SSL 
byMmniU  uf  I  ho.  432. 
t^hMiDra  of  tlin,  till. 
ap«rslivn  (br  miotal  of  cjilteetvu  In  tb«^ 

5"fl. 
ophtbaltnoMOplo  plelur*  of  deganarallnn  sf 

tho,  «7. 
p«0«»r»ting  ■nun'la  of  thi^  "<i-t. 
pfajriot-ogioal  lennoi  pnlaa  la  tho,  4IU, 
plgroonUry  dtjcvnervtlon  of  1h«i  in  dsgen- 

«ral«  eyoa,  4 '4. 
■lupU  glUnk  at  tbe,  3&3. 
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uioplpi;,  444. 

pralifvru*.  3K4.  4^4. 
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diffusion  IhMiTy  of,  m. 
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pnnileBi.                                     ^^^M 
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fnim  flcmila'tio  furmiLiDD,  MA. 
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fhm  ntln[<l>,  i*i. 
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rtwn  lubrrllnal  c/illcwvui,  MS. 

IdUfAtkto,  at«. 
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lDer*BM<>r  leulon  wllb,  IM. 
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ritnclion  Ihturj  ofi  M, 
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■ocntbn  Ihwrjr  o(,  S34, 
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■pMmor  Ihi^  431- 

*pnDtMicqiii  pnlntioD  nf  Ihi^  4SI, 
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Skrvama  tt  0>«  cyolld,  75^ 

■lypintl  diAbi>tio.  &I  K 

of  Uia  ehorioiil,  364. 

VRiinil  piinvUli<  ilialMlio,  &I0. 

nf  tho  iril.  3M. 

(■irpinit*.  12v  iSfl. 

of  iho  D«i(ftbDriM  ataaaaa  af  tb*  ecUt. 
pnlinDi  6>r,  V3I. 

<lp^meRitiTo  nlbiiniinuHOt  i\S, 

dUUtlo,  S0». 

of  Uia  irlitl,  47. 

•Ibumtnurlo,  All. 

cxiirpatlon  of,  014^. 

dllTuae  >^hlllllc.  of  Jmobaon,  4HV. 

or  Iho  orbiUJ  iralla,  u]iOTaU«aa  ftr,Mk 

(Msbollc  purulent.  4B3. 

of  Uia  iphMoM,  66. 

ttom  tha  nHSun  of  llcbt,  71S. 

pleiiCbrai,  at  llwDriril,  4~i 

^^^^^^^^^^^H                                                bcmarrbaflo. 

Biaiauniata  vT  lb«  ciliuj  bodr,  -tU. 

^^^^^^^^^^^H                                                                slIiuiDinurSa, 

«aal«r,  ft.,  IrMMlattb*  of  J.  Day)'*  «*b 
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fcUtOMt^  MpBrtnaDU  ta  j^mpMhells  optitlMl- 
ntsTIS. 

8<< h mill (-Ri III plm   ibwry   of    (yiutxtfaatlp   0|>U- 

thulniin,  ;M. 
Sihmiill'rtiiniJorV  (nil   MrdiV  ititHiry  of  orlflii 

of  (<fank«l  ili-k,  A<ll. 
Bchnnbel,  I.,  iirlivlc  on   t1h«  DUiloniy  •>(  •taplij- 

loma   HMliculD,   Miii   tliQ    rrlnlloiiBhip   i>(    thv 

condiiioD  to  mvopii.  tr&nfJdlfld  b^  C.  U*  Bwiii. 

Mi. 

Scbabr.  J.,  uriicia  un  dlfouM  o(  (b«  r«ilna, 

InnilntAl  by  A.  AK  til. 
Bj?hubiirt.  pu'tlitl  t)r|>lill[tie  hounrrhitgtc  nllnltii 

■■r,  <sn. 

Sahuft-Kuirmiiii-rrlCeliett'i   mel.hixl  -if  caturut 

•ilni-liuD,  fllll. 
[i«bil1«Jj3i'j*  m«thiiiL  forroinuval  of  pt«rjrglaui,  A^S, 
S»'^hHnrtianhJt*l'»  loniiouW  pritm,  2(H. 
t^^tiwviggar**  mvlhwl  nr  ■HTKTiram  rot,  4"!. 
S-niaim,  lurtvd  dlmbiimui-,  Hit, 
itian,  ■bMMi  of  tho,  2i». 

MUU  hvpcmmla  or  tli«v  SSI. 

KlTeatiDLu  of  tbo,  24B. 

eualuilua  «r  ttic,  0^*. 

ilUcwn  u(  iba  ovnjun^tiia  uil,  orUoU  00, 
b;  S.  K.  Burnilt,  Hi, 

ftbrumnta  of^  SSS. 

foraiKD  baillM  in  the,  TOT. 

Emma  uf  tbo,  ZiS. 
portnipblu  or  tbe.  2iX. 
laAigiaat  grawthi  of  tha,  ii*. 
mttariacla  ■|»i>  on  Ibii,  ilti, 
MEKHnUoBa  dagnanUoo  oT  Ultv  tH. 
tutMrealwli  or  lb*,»3. 
Solanil  puDftlur*  In  KUnoomB.  MO. 
liclorlllf,  anterinT,  J'jJ. 
ei(oiiiii*arib(iI.  2ii3. 
ptrlodlM  Tddu,  3il. 
fielsro^orie.reUQotonj,  ISA. 
Ba]m>.oharioiilltijt.  pMieriar,  3t0. 
B«l«ra.«jralotumy.  W. 
Salera-irltomy,  1183. 
E<Iero-lccrotill<.  S&3. 
Si^larotiyxli.  701. 
Sfflerolie.  opfMitiuni  nn  (his  RS*. 

potfonlioB  i>f  tlie,  ilurinK  tvnnlnnjr,  BBS. 
EderotDlny.  ■nUmiir,  N.^l, 

ooclilenti  ilurinic,  ^^*< 
Bmtlr'i  ni«lhi>d  of.  B55. 
onunvnr  hssliiiK  In.  in. 
d-  Wwkrr'r  uioiIiihI  or,  SSA. 
iDillDBlloairor,  Sil. 
Kaiw*!  mithod  ot  t6i. 
Lanilabcr^a  melbod  id,  iii. 
modlHoBiloni  af.  Ift&. 
Panut'i  uitlhuil  at,  m&. 
Qukgliao'ii  loaCbuil  ur,  95S. 
i*ehnio  ut,  «M, 
combincj.  881. 
to  gUuouiun,  flSl. 
pmierl'ir,  864. 

M  B  *iinpl«  pitraeoitMli,  850. 

u  an    initial  «lop  to  orbpr  ujuratioo*, 

ilo  I.ubb'i  melhioil  of,  Rii. 

In  ildMbinenl  of  Itig  retJD*,  8tT. 

in  ^1  •■loom A,  eso,  H&r. 

In  irsummtlo  hBinophUikliDUi,  9b7, 
InclipntiDiiJ  fur,  K3T. 
Mnckrmia'r  iiivibad  af,  EAA. 
Iwlinieof.  8SS. 
Sootomau,  a)it<j|iiie,  3tU. 
ncgallv*,  3-19. 
poiillvs,  U9. 
relative,  .149. 
BcFKKiliiiJK  trtBtmcot  of  irachanigi,  M7. 
6ar4tbi|(«  CiMitnent  of  irwhamd,  HtT. 


Sflpofulfliu  Mnjacotlvltb,  IW. 

Irtdo.«yolltb.  3ftB. 
Smua<l«r]r  t*l»imet,  vtiual  n*ulU  aftw,  810. 

RitarHotf,  TC3. 

Elluoums,  tip,  671. 
«aiuo*  4if,  AH3. 

irilln,  l»t,  30». 

purolvnl  nllD1li^  Ittl. 

ryphilit,mtii  at.  2^. 

Fyphibltc  ulpor  of  tyollrla.  1", 

triiumatLo  reliniLl  doriidhiu«D%  MA, 
Sccretlan  oT  iho  lutra.ooulnf  Iliiidi,  030. 

thror/  ot  ratinal  ilatsohiuail,  &34. 
t^amiluoaf  falil.  HlTeirUuNi  of  llis,  Zt9. 
SeocKintU  rftiiiiv,  4l:i. 

vicb  rroohjrilji  hidUIUiu  tn  U)«  iltf*- 
iiin  bwlj,  41T. 
Manila  ratiiiBl  ubunna,  Ali, 
Saptio  ret  in)  (In  of  Kt'lh,  4BT. 
S«niu«  aytU  uf  tho  irU,  »:3,  OVI. 

viuilnlNni,   uauio  of  accaDdBr^   gUasom*, 

liltli,  VT3.  ;)9e. 
Sorpeatli.-  oanonl  uiecrt,  ctkuWrluttun  in,  9M. 
Sox,  IbBii«pm  of,  upnD  otiatnj  lUuaomt,  M9. 
SbrtalMg*  U1M17  M  rallatl  ilMMbntat,  MS, 
SldarotccpB  uf  A^miu,  709,  S3f. 
SUrrOBir  ou[\junOtivUB,  S4)j, 
HluiplB  glioma  of  lIid  ratina.  5f>^. 
gmnuliLr  cuiijuuctUitis,  ZOi. 
tracbomii.  t-ii. 
Ainiu.  thrniQbruu  of  tbo  caroraoui,  !S. 
8luiiH>,  rrontal  oxoaUxM  of  tbo,  mothwli  of  np- 
prUlnit  for,  v:!4. 
of  lh«  orbit,  tariwina  of  tbo   neighboring, 
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SlMn  in  glauMlliiL.  A7^, 
Smallaai*  uf  thu  uyc,  Inauenoe  uf.  upon  primary 

glauooina.  8il. 
Smltb.    FriWIey,  nrliolu  on   glimr-nmn.  pBthci. 
niiMi«.>3'iiipto<n<,fiiunc,and  itrutmnnt.  fit. 
Snltb'i,  Nalbaa  It.,  knlf*  Tor  ditiUiiic  itrirlijio* 
of  the  luiiryniHl  ilugl,  IBl. 
mttbod  of  lrvntiD«Dl  of  boymal  dnol, 
liT. 
Smlth't.  I'riertJvy,  tonomalsr,  !«1,  SSS. 
Sncll't  «lci<tra.oitcn«t.  93A. 
Snellen*!  mclho-l  of  Unoloniy.  flA3. 
openLllriD  for •otroplon,  IDS. 
for  •nlropion,  101. 
for  miapboad  oIKa,  00. 
Ihaor;  of  tympiilbMlr  ophtbnlmia,  7M. 
Soft  flbreiunln  of  tbo  wnjiiui'iiira,  SSS. 
8oand<^  bloonlenl,  of  Wobrr,  lAl. 

BparklUij;  lyDchyfn,  Sr<i. 

Sptum  or  tbo  rttiaul  TCHola,  4SI. 
Spaioioitk  ootTopion,  81. 

•DlrorfdoD,  81. 
SpMlula  atid  blunt-polntad  prvbs,  I8d. 
SpOOiflo  IritU,  SSS. 

pi^oitary  dagenaratiDU  of  tba  tatioa,  MCt 
SpaOBluu,  lld.T8.1. 
Sphaauid,  tncbosdrama  uf  tha,  tS, 

oioawaia  of  Ibo.  &9. 

bjperoilDab  of  Cbe,  58. 

orlctiiua  of  tbo,  tK 

MTooma  of  tbf,  i<S, 

tumon  of  tbo,  IT. 
SpbenoldAl  ODtruDi,  poljpl  In  Ibo,  AS, 

(tniii,  earclnocnft  of  Iho,  M. 

ilauH*.  GDipycnta  of  tbo.  USD. 
Spblnrlfinil'jtiiy,  ibS. 
SpriiiiEcnlurrb.  221. 
Spud.'iMirDcal.  9.^1. 
Squint  opemiioBi,  hialury  uf,  8S9. 

IsdIoBtioni  and  toaulta  of.  679. 
luitruiaaau  mod  In,  Hi. 
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SUlDlBt  Of  thf  «oai|«uttnh  M, 
sia. 

il«v«1o[iiln*rt  rif  hul«rlar,  30S. 

eauelcalioD  hi,  SS9. 

OWlikT  aiii  vith  pnftorlnr.  4'I4. 

of  tb*  eurDint.  i^aulcriuititia  id,  S28. 

(inrlliiJ,  irtiI>:<:ti>ii9,T  in,  T^3. 
[iDaturlur.  it  di&I  fur  mail  un.  4U9. 

■>{  »!ci>r|>».  M!,. 
^vMlioutn,  jtnri  the  r«1utl<aii"}iip  of  th4  oonitl- 
tii>n  tu  iiivnpiu,  naBlniiiy  uf,  nrtiol*  on,  by 
I.  .Sohoiibil,  tranilaM   by  0.  It.  R«od, 
Mi. 
moflUiiMiniD,  18-1. 

wlkllouih^p  bolwf^n,  anil  conui.  30tf. 
at  lajupU  with  |iiMlerlo(,  lUS. 
8u>pbf  lomaU.  p«>terior,  HAS. 
SlopbanwD,   S.,  and  W.  A.  BniUa/.  articia  on 
■liieaw*  of  Iha  Iria  ami  Iba  citiir^  bodji,  US. 
Sw*BIu'i  inBtbud  uf  tdi'ituiuf,  MA-I. 

fjrurrhjtjibj'    of  cvutml    iKirtido    of   mUKulo, 

air. 

fitrubuiniif-HniNorRi,  7iM. 
Stilllog'i  DiMbail  «f  dlilMoD  of  iDer^rmul  Mrlo- 

tiirn,  140. 
Birabisiniu   eaiat,  prallmioaiT  •xainlDalloii   of, 

S61. 
SlrBbliiDiiJ-arltaora,  SUmiu'i,  TM. 
Stiabonicter,  S5B. 

Slimireilii'*  ui4tbv<J  of  u|ierDliun  fur  atcNia  of 
(ho  Ini'rjriiiul  |.>iiut:U,  MI. 
opcnlkiD  fur  cDtii>[iiuu.  101. 
S(riiil«d  rvtiiiilia,  MS, 
8tri«turcof  ibe  Ucrymst  itui^t.  MX 

urtbeau»l<lUD|.,  c<itir)iatlonof  lbolu}7tDnl 
MC  for,  9D3. 
f!itruinou»  oonjanctivltli,  ISU. 
8lyo.  :2. 

SobMUl*  (iri^DNrj  tlauooma.  OAS. 
Slbooi^unctlral  lipumiv  remoial  of,  S34. 

SabpaKiuIwI  tMooa,  5. 
SubreMn*!  Mhinoooooai,  5TS. 
Sabrolulliin  of  plnrynluin,  fS^. 
Suollon.  oaUnut  nitmctlon  bj.  KIO. 
SaSavloD  of  blwul  lotu  tha  nrbit,  31. 
SnptrlciM  orbiuli*.  4. 
Snp«PiiuiD«r«ry  luboi.  TS. 

BoppurktioD  rollawioK  oslaraot  diMMim,  SIS. 
tonnwiag  removBlof  lubconjanotivi]  tomoMi 

full  awing  ttaotomv,  HTO. 
Synikls|iharon,  S4,  331, 14S. 
Alt'i  mdtiiHl  dor,  M3. 
Arll'a  Hnt  matbod  bv,  Mt. 
Arll'a  Hwnod  mo! bod  for,  A4t. 
aaiiiB  of  ajtrnpuhalio  ophlhslmla,  *3fl. 
KrD.f\in(t  of  mooouii  n>*mbnii*  in,  Hi. 
llnrUo'f  molboH  fur,  131,  Miu 
ninilj'ii  method  f,ir.  «4I. 
Enapp'a  mslbod  for.  1*43, 
Dparxloni  br.  ISO,  ill. 
pDtlorliu.  »}. 

rvaulti  nf  opcmlloBi  far.  84B. 
ttofraao'ii  motbwl  fi'r.  Mlfi. 
Sunaliobn'i  uicthml  for,  1.141,  S4(1. 
TtKle'a  Oral  indtUc^l  f'lt,  1144. 
Taala"*  ap*p«iian  fur.  130. 
Taalo*>  aMOnil  niclhixl  (or,  844. 
Tblanoh'a  ^^fla  in,  130. 
tnkDaplanlaLian  of  pkin  B^ft  in,  Mi. 
Sjrmputbnlic  irllii,  tHfl,  SOX. 

ffiroBt,  T.tO. 
iirilalion,  Tii. 

•liMippMLrunDa  of  otgoet*  is,  T31, 

ilm«  of,  T3S. 


Sympathetic  opblbklnik  tftn  MikraM  •ztnj 

ti»D,  SB*. 

Alt'*  tip«rlaitau  m,  T48. 

ftrtiel«  on,  by  R.  I.  Rudolph.  T31. 

SMh'*  •iporiuanb  in,  T&i. 

bMUrlologiiftl  oiauluttaa  In,  7U. 

Uarlin'a  tboory  <if.  T-H. 

«a*B  of,  TM. 

vlliory  nem  tboery  of,  r4S. 

complWcion  in,  733. 

mnrnFof,  1.1S. 

dofluitiun  of.  T14. 

DoutHbnnitgi'i    e(p«ria«nta 
7*4. 

dlacDoala  ot.  ISS, 

■nualmllua  far.  SSI. 

MlaV^y  of,  73*. 

fnv|u«urjr  of  occumtoco  <£,  7M. 

iiifuirii'*  rnxwrimtabt  in.  T4B. 

bicUiry  of,  731. 

Kaif^  tbrntj  of,  '4.1. 

Lobvr'a  Ibmry  of.  T4i. 

L^vy'p  ripvr1ln«nl4  Ife,  Ti9, 

Llmoourg'i  cxpcrlTDcnK  In.  T&8. 

Mnekcnm'*  ilieory  of,  TJO. 

MuuibnoT**  iboory  w(,  7(3. 

Miiiu'i  olipwlni(ou  Id,  TM. 

XUlUt'i  (H.>  tboory  of,  740. 

or|[auitui*  in,  JM. 

|)iitbO|[vii<¥it  pf,  74<l. 

prcgnMic  (>r.  147. 

JUndolpb't  cxprrinotti  OK.  TMI. 

fi«binii«r'«  ufipriDicnu  in.  TU. 

Etbnidt- Bimplcr'a  ibcur;  «fi  7t3. 

ftnellBoV  tbtorj  of,  744. 

aytBptoma  of,  i^S. 

trofttmcnt  of,  7GU. 

I'irtch'i  ciprrlmenc*  In.  7S4. 

nooDria  <>(  ihc  0IIUT7  ri^oD  Id,  763, 
vphtliKlavUii.  T£i, 
|il]iillii.ri:linitil,  711. 

piinl}'pi<  '>r  lb*  *ytlld,  84. 

•pWDl  of  IIm  vyvliil*,  M. 
Synploiu  ■)[  frjrcijn  IwdlM  in  (ha orbit,  1 
SyoehTthk  •parkllne,  XiJ. 
SfBdMulUa.  il>8«MTitiv(,  1:11. 
StBMhl*,  uinalar  pmttriur,  oauMo  ofclkiMOna, 

ftmplo  port«rior,  Mller  eaUivet 
HOft. 
Syno«blnlainjp,Ta>. 
EyphllitioohnrlAlilllU.  iJO. 

«horl«-r«tlaltl>,  Ml,  471. 

bomwrhtmlo  r»llD1lt^  4KI. 

orbital  ontn-porlnnltla.  6. 

ntinill*.  4'D,  IHU. 

tonilin,  74. 

nlcFn  of  Ibe  <innjan<itiTB,  !3S. 
Sypblloms  of  lbs  prrioa(«uiD,  5. 
Syringing  Iho  1*-*tjaiii1  pMMif  oa,  indlcatii 

887. 
SaohBlakl'iuothodrorrvmaralafplMTiSto 
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Tabm  domlU,  optie  nnrvo  dO|[«n«rMio«  Ib,  USi 
TallaoDllan  noihail  io  blvphBroploity,  IIV. 
Tu*lt<a,  71. 
TanotTBDhjr,  ins. 

do  Wrokor'a  oporaHon  fer,  IK. 

Foflbt'a  operation  far,  ISt. 

oponllonn  fqr.  IS4. 

Vkhh«-i1nior*'a  opvralion  tor,  1  i 
Tanui.  rirttinn  o(.  In  trcatmont  of 

4  IB. 
Tiitloolng  oT  tba  oomoa,  US. 

T.-ifluf  «;■>  l^l- 
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Tm14^  Bnt  mctbod  for  (jmblvpbiron,  BM. 

TnabotDs,  >i>ntagluuiaaH  «r,  3lt.                                   ^^^^| 

0|>«rMI«b  fur  lymblcphkrun,  110. 

dipliWKwiu  (n,  2lil.                                                           ^^^^1 

■eoMid  mgtbod  (or  ■  jmb  lophanxSi  SU. 
TMr-pMWgM^  illniviultiD*  of  Ui^  *■«■ 

rloi'lnilyili  viealtDsm  of,  MIA,  H44.                               ^^^^| 

cxoliloD  9t  ovi^untMli^a  Iraalioilit  of,  US.             ^^^^^M 

Dp«ratToD>  OD  iliv,  tVb. 

PHvUivu  of  taniu  trtaioieDl  of,  Mil.                  ^^^^^^H 

Tasrcvh  MMuiv*  QpenlnK  o^  lodlMtlou  for. 

MplMuloB  tTWlmrDt  of,  310,  ait.                     ^^^^^H 
feAitlo.                                                             ^^^m 

SH. 

opaninE  of  ttaa^  S»&. 

(aWauu-uaulcry  Enataut  of,  SiS.                          ^^^H 

apantloni  on  tba,  SV8. 

rratUucB  iu,                                                                 ^^^H 
UiUaiitiLiniurjr,  107.                                                            ^^^^| 

pnnuicnini^  of  iliis  SAS. 

plilRjjmnnriuF  itiBiiuiiiial.iai]  of,  puutoMia 

IniafDlic;         llfl.                                                                 ^^^^H 

tin.  SUN. 

^^^H 

Twrt,  bloody,  S.W. 

palholDKlMl  ohuriM  in,  217.                                    ^^^H 

TattDtclwU")*  of  th'ii  oonjim cilia,  9(1. 

p«ritom7  In,  ISO.                                                 ^^^H 

•If  [hi>  xyolid*,  nv. 

(cnunhLnc  traaliiioiit  of,  N4T.                                    ^^^^| 

Ttijii]mi>'iut|itul*r  luJvani-tiuent  oT  Knapp.  STA. 

•eratUE*  tr«Min«uI  of,  MT.                                       ^^^H 

T«Duii,  iuflttnuiBlluii  of  (h*  utpoul* of,  IB. 

■Implsor  noD-tDflanuiiatarr,  MT.                          ^^^^| 
(tullilln  uf,  lUT.  111.                                                ^^H 

tjotpUKuariDRiLmniBdcin  iif  thv  M|Muleaf. 

>urKi<!al  IroatUKDt  of,  MB.                                        ^^^^M 

Irmlinenl  or  inflamuiBliun  uf  Iha  uaptulo  ot. 

lymptumi  uf,  300,                                                      ^^^^| 

m. 

317.                                                      ^^^^1 

ToDun'i  «>fuule,  oNracloDi  un,  ^TS. 

Pkri-naiK)  I  ojienkLina  uf  letting  boek  ■>(, 

TrunplantaciuD   of  conjuDCtivk  U  Ibe  caroM.           ^^^^| 

^^H 

M"i. 

TrauiDiiIlK  onophtbiiliuiji.  .1^.                                           ^^^^| 

TannUmlu.  i>«r1l>U  STT. 

Irldo-cjAlUln.  3UU.                                                      ^^^1 

Toaoldn;.  ftiwiflftnu  knd  mlHl&kei  during.  SSN, 

^^^M 

iLfl*r-lTi«tni*nt  nnit  roum  i.C  haalln/;.  xAU. 

UIJ'tlriiwiA.                                                                              ^^^^1 

Arlt'f  miilhwlor.  HB.1. 

jiaralygu  of  the  >pbini]ter  of  tba  Iri*,  AST.              ^^^^| 

LVitcbett'a  tnnlb'Kl  of.  xe:i. 

^^^H 

eXBOiiufttiiiii  of  ejre  iuiniadiBtaly  kftor,  §A(. 

pUTulvDt  rclinitia.  I'tf).                                               ^^^^| 

QruionlDgV  Dtotlkod  of,  870. 

Tra-ven't  metbod  of  UTUiaeat  of  lacrrmal  diMt,           ^^^^| 

^^H 

Ttlebluii.                                                                           ^^^H 

m«Mii  of  i^uirnutiDK  uporallva  elTect  of.  AAB. 

uigular,  14(1.                                                                        ^^^H 

luuthoila  of,  8'B£. 

Tmuhlaa,  mwifUal  ina  of  iha.  i.                                               ^^^^H 

IHirfDralInD  o(  ibn  HlantiB  durlof,  383. 
Sntllmi'-  iiislhod  at,  Sti. 

Tru*  pm-ytinin,                                                                          ^^^H 

TitoKFrtiliiic'H  HtatuttioH  of  rafriuitlob,  3fif^-                           ^^^^^| 

.m^rx^-'o  motbod  oC,  *tt. 

Tabvri-iilir  \t\:)it-<!yv\iti*,  MA,                                                 ^^^^| 

nupltumion  fallowinK,  Mi. 

Tuber-eu  losif,  ocular,  cautoriiftllaD  in,  319.                         ^^^^| 

tnn  Urncfc'a  matbod  of,  Hfll. 

(riectrolyitf  Id.  liSt.                                                    ^^^^| 

Ton  Uuuer'B  uatbnd  <it.  8TS. 

of  tbucborlold.  300.                                                         ^^^H 

Twaton,  Dowman'i  ijmboli  of.  167. 
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is  >}PIDpiitheIIo  opbllmlmla.  'M. 

Incfwui    aTob«)l,    Irldcotoiuv    to    i«duc<L 

tbe  Mlant.  IAS.                                                               ^^^^H 

Tuuiia  eliarta-ntiaUli  of  Ulranhbarg,  417.                         ^^^H 

TSl. 
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of  Itw  wjtm.  AST. 

Tumun  MMnf  from  (b«  buuf  onlli  of  cbaarbU,           ^^^^| 

ThMlMlJ,  S..  itrlialD  un  diiwiuaa  of  lb*  luir^inal 

^^^1 

■ppanilcut,  lil:!. 
TbaoWlcl't  uiauurauianlA  uf  laqr^nial  ductr  LAf. 

inlra-ovular,  •MUtca  at  MoonilaTj  gtaueoioa,           ^^^^| 

^^^1 

miitliiKl  iif  tnutinvnl  far  *r«nlon  of  puneta, 

Ihc  carntiol*,  Ml.                                                  ^^^^^ 

1«. 

of  thf  obomid,  361.                                                  ^^^H 

method    nf   ttDBlincnt    of    lacr^liial    iluol, 

of  Iba  olllBf?  bodj,  311,  ttS.                                   ^^H 

IbV. 

of  tbo  soi^unotlva,  t3&.                                            ^^^H 

leilo  ot  l»ciiimul  plobod,  ifll. 

tbe                                                                          ^^^1 

■MtbUogof  matiuromonU  «f  qubldoel,  137. 
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GENERAL   OUTLINE. 

The  Afat  volunie  of  Uiis  Sytttvm  iueludes  a  moet  iitreful  study  of  the 
cni(>rjo!ogy  and  (li-v«lttpr»i;nt  uf  lh«  oi^aii,  f<t)lowe(l  bv  a  ^^-stcinittio  uiid 
extended  nocoiint  of  its  genemS  Hnatomy,  pa>uinc  buck  to  thnne  jHirtions 
of  ^e  bniiii  wbk-ti  an-  in  reUtiuu.  So  Imuk  uj  ti  rstiiillur  kind  liiLS  ever 
made  so  can-fid  a  study  uf  Liie  visual  ap{mratu3  l>eyond  \ts  eutnuicc-  into 
the  cranial  tavity. 

Fullowiiig  tliis  'm  a  succinct  and  fully  iUuslralcd  account  of  the  coDgcni- 
tal  mftir<>rmatii>as  eud  abnoriiuilitiiw. 

Sufficient  optira  are  given  in  a  graphic  way  to  make  the  physiolop'  of 
tho  organ  comprehensible,  wliile  the  a^sociat^d  and  more  complex  rela- 
tioR3  arising  fn^ui  tiie  prtaeucc  of  two  similar  and  interrelated  organs  are 
naturally  conaidfriHl  next. 

Color-perwptiou,  tmbniciog  a  mrcful  wusidcratiou  of  the  iuo(»t  advanced 
and  certain  of  the  newest  theories,  and  a  tJiurouglily  pr»L-tieal  article  upoD 
th«  photia-cbctnistry  of  the  retina,  conclude  the  volume. 

It  will  thus  he  seen  that  this  the  first  part  uf  the  t-onteuts  gives  the 
fundnmoiital  principles  upon  which  the  i-iitire  SyAteni  itt  liai««d. 

The  sei-ond  volume  treats  of  the  methods  of  («dinique  iu  examination, 
taking  0]ir^li  groupiiig  ecriatim,  Bccinuiug  with  tliv  nicthud«  of  determina- 
tion of  the  acuity  of  vision  and  the  range  of  accommodation,  mydriatics 
and  myotics,  Dblic|ue  illumination,  the  onhtlialmoscope,  the  retiiioBTO[w,  the 
ophthalmoineter,  the  phonjuiettu',  and  the  jicrimeler,  are  all  describcil  mi- 
nutely. The  plana  for  the  del^t^tion  of  color-blindness,  given  in  Uieir  futlcAt 
dftiiil,  are  next  TOnaidtrrcd,  l<)llowed  by  an  accurutc  riauvU  of  the  conditions 
ufidirlying  tlio  hyj»i»-ii«  of  the  cyt*  iu  Echoulx.  The  article  on  slatiMtim  of 
blindncfis  i»  carriol  fiiither  forward  and  made  more  genenit  tlian  any  other 
paper  or  monograph  upon  the  subject  Antiae{Mte  and  bactcriolo^cal  re- 
search, including  niuoi  experimental  work  and  giviug  the  latest  views, 
conclude  liie  volume. 

In  ihft  lliinl  volume  arc  considered  all  (he  local  dii*«»»cs  of  the  organ, 
given  in  strict  loginal  order,  each  article  being  contribnted  by  an  autiior 
who  has  fiinde  an  international  reputation  in  his  department.  The  latter 
part  of  the  volume,  which  in  rmlitv  couatitut«a  a  volume  iu  itself,  deals 
witb  wounds  and  injuries  of  the  eyebal),  Avmpathetio  diseases,  and  descrip- 
tions of  tile  oiwrations  usually  practised  in  eye  sui^rj'. 

The  fourtli  voltiuie  con^idon^  the  icUtionship  between  general  dietnrl)- 
anccd  and  local  r-xpr('-s.sionA  of  auch  in  tlie  eye,  making  tlie  work  a  neressity 
to  every  gcueral  practitioner  and  specialUt  in  other  forms  of  disease. 
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Translated  by  Charles  H.  Reed,  M.D. Philadelphia,  Pa.,  U.S.A. 

DISEASES   OF   THE   RETINA. 
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OCULAR    LESIONS    IN   SPECIAL    DYSCRASIA   (VARIOLA.   RUBEOL 
SCARLATINA,  ERYSIPELAS,  RELAPSING    TYPHUS    FEVER,   ETC 
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A.  Gayei.  M  D ....     Lytws,  Frai 
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